; ghi j kl e3exT$6$Tx007 F E R 2003 WD 001 07979 PCT/ US99117974 ﬁ@WDS AND
COVPOSI TI ONS FOR DELI VERI NG ACTI VE AGENTS FI ELD OF THE | NVENTITON!

present invention relates to conpounds for delivering active agents, such
as biologicallé or chemcally active agents, to a target. 5Qﬁ§§;88ﬁ9?“”ds
are wel | sOVOAMO®P®: forming noncoval ent mixtures with acti V& AGEAtS for
oral, intracolonic, or other routes of admnistration to animals. Methods
for the preparation and adm ni stration of such conpositions are al so

di.scl osed. BACKGROUND OF THE | NVENTI ON Conventional neans for delivering
active agents are often severely limted by biological, chemcal, and

physi cal barriers. Typically, these barriers are inposed b (il ment
t hrough which delivery occurs, the environnment of the tar gﬁmmmulmmmlmry
.and/or the target itself. Biologically and chemcally active agapie are
‘particularly vulnerable to such barriers. In the delivery to animals of
biologically active and chem cally active pharnacol ogi cal ammllmmm'mmu“ C
.agents, barriers are inposed by the body. Exanples of physi are
the skin, lipid bi-layers and various organ nenbranes that -1 .6
00107979 7 F E. ~3 Q003 PCTI US99/ 17974 ar-e, rel atively inperneable to certain
active agents but nust be traversed before reaching a target, such as the
circulatory system Chenical barriers include, but are not limted to, pH
variations in the gastrointestinal (GI) tract and degradi ng enzynes. These
barriers are of particular significance in the design of oral delivery
systens. Oral dedPOEYS GANDECOMBOIN TIONSS [FIOR PELINERING ACTAVEI AGENTSNt S
woul d be the route of choice for admnnistration to animals if not for

bi ol ogi cal, chemi cal, and physical barriers. Anong the numerous agents

whi ch ar epfigt.pt Ptk | ynvureredt e to oral adm nistration are biologically or
chem cal | yactive peptiades, such as calcitonin and insulin; . )

pol ysacchar i de8he apEe$enhaF 2T 1 RFAGHTESy S8 CRAPPHB4lS Aerudrhdyeringnot
limted tgechgRagsdne DEPRNENOL SIS AN RIANW Sr 2RErAERAN yOLGAAVE agents,
substances. These agents may be rapidly rendered ineffecfive or deStroyed
in the gaSera- FATESE i nalhesAcTOMRP IS ARl MEtlys B8 1 ez Fe&s foamdngheonrke.
I'n addi ti @gvalbet ShZfe@Pes Shtetdde v JRHUReCuhan ,dhngsaBBY oRiehi Birt
absorption. Earlier nethods for orally adm nistering vul nerable

phar macol 85Pedl regess sohANIRIFERGEN O Euigadioni sMeahics sPradPBvant s
(e.g., repeephkpat SoRNdnd ofahiN & St AL (AN st HI G A2 vexy giBy heag ol eyl
et her and _n-hexadecyl pol yet hyl ene ether) to increaSe artificially the

per meabi | BE§CoPSeRe i ntestinal walls, as well as the co-adninistration of
enzymatic inhibitors (e. g., pancreatic trypsin inhibitors,

diisopropélfluorophggghate (Dﬁ;%?and trasylol) to inhibit enzymatic

degr adat | BACKEGRABNE PR LBVENT I descri bed as drug delivery systens

for insulin an i r |4 IS 4, 54 e t

(1976), FEES bg?ﬁ%%%?fe@%ﬁ%;&%?;m&ng Illiilgghiarmt% S’Eeégaeﬁ%ts( %5%9)" ,'%en

Endocri nobsyg¢reipahimiesd Dy binlomizal Hehemicalhr 6ad Phosticam BesréLrsuch

drug deliv : By r Hded : kr i
%gﬁj;%&‘fi ' thésgh?%tors; %a‘iﬁots(aea BN Y %ﬁ%ﬁohﬁ%‘t_ SR%B%S{;H

anount s of uvants or in el ow nol ecul ar wei
cargos, iwaichctgliveyeneesuns e ot ervironment of the target for

delivery, and/or the target itself. Biologically and chemically

active agents are particularly wvulnerable to such barriers.

In the delivery to animals of biologically active and
chemically active pharmacological and therapeutic agents,
barriers are imposed by the body. Examples of physical barriers

are the skin, lipid bi-layers and various organ membranes that

-1-



WO 00/ 07979 PCT/ US99/ 17974 _ available; (3) the systens exhibit 78987003
stability and inadequate shelf |ife; (4) the systens are dlfflcult to
manuf act ur ewQq(@®y0797e systens fail to protect the active agemmCTE94d)74 (6)
the systens adversely alter the active agent; or (7) the systens fail to

al  ow or gtenpéEatbeelpt i:ﬁp\emewbe acd | ceer tegemtactbre agerand Ihut must be
m crospheres of a t|f ci al rrers of m xed am.no amds%ﬁir ot.ei noi ds) have
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certai n npdi{hed. am no acids have been used to deliver phar maceuti cal s.
See, e.g., 5, 629,020; US 5,643,957, US 5 650, 386, and US 5, 776, 888.
However, ther eThesetharriereedre ot swmﬂecu He PRt ficangs \ﬂéml'a/ﬁe@mn
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O X HO~( ButNtotd limited to, heparin; heparinoids; antibiotics; and other
organic substances. These agents may be rapidly rendered
ineffective or destroyed in the gastro-intestinal tract by acid
hydrolysis, enzymes, and the like. In addition, the size and
structure of macromolecular 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) to
increase artificially the permeability of the intestinal walls,
as well as the co-administration of enzymatic inhibitors (e.gq.,
pancreatic trypsin inhibitors, diisopropylfluorophosphate (DFF)
and trasylol) to inhibit enzymatic degradation. Liposomes have
also been described as drug delivery systems for insulin and
heparin. See, for example, US 4,239,754; Patel et al. (1976),
FEBS Letters, Vol. 62, pg. 60; and Hashimoto et al. (1979),
Endocrinology Japan, Vol. 26, pg. 337. 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 carges, i.e. active agents, are not
2.
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F E ~ 20u=containing proteinoid microsphere compounds as well as
methods for their preparation and use. These proteinoid
microspheres are useful for the delivery of a number of active
agents. In addition, certain modified amino acids have been used
to deliver pharmaceuticals. See, e.g., US 5,629,020; US
5,643,957; US 5,650,386; and US 5,776,888.
However, there is still a need for simple, inexpensive
delivery systems which are easily prepared and which can deliver

a broad range of active agents by various routes.

SUMMARY OF THE INVENTION

Compounds and compositions which are useful in the delivery
of active agents are provided. The compounds comprise the

following compounds or salts thereof.
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1 3 CH,O0 2-OH

2 3 CH,O 4-OH

3 3 0 2-NH;,5-F

4 2 0 2-NH;, 5-F

5 3 0 2-NH;, 5-C1

6 2 0 2-NH,, 3,5-Cl

7 2 0 2-NHMe

8 3 1 4-OH

9 3 1 3-OH

10 3 0 2-NHMe

11 2 0 2-OH, 3-F; 5-Cl
12 2 0 2-OH, 3-Cl; SB-F
13 2 0 2-OH, 3,5-Me

14 3 0 2-CH, 3,5-Me

15 2 0 2-OH, 3-Br, 5-Cl
16 3 2 2-OH

17 2 2 2-OH

18 2 0 2-OH, 3,5-F

19 3 0 2-OH, 3,5-F

20 2 0 2-OH, 5-F

21 3 0 2-OH, 5-F

22 2 0 2-NHAc

23 3 0 2-80;Na

24 3 0 2-OH, 3-Me, S-F
25 3 0 2-0OH, 3-Me, 5-Cl
104 3 0 2-OH, 4-Ome

133 2 0 2-OH, 3-Me, 5-Cl
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26 7 2-0OH, 5-Me

27 6 2-0H

28 8 2-0OH, 3,5-Cl

29 7 2-OH, 3,5-Cl

30 8 2-0H, 4-Me

31 7 2-CH,0H

32 4 2-0OH, 4-Me

33 7 2-OH, 4-Me

34 7 2-0H, 5-F

35 8 2-0OH, 5-F

119 3 2-0OH, 5-C1

120 5 2-0H, 5-Cl

121 6 2-0H, 5-Cl

122 7 2-OH, 5-Cl

123 8 2-0OH, 5-C1

124 1 2-0H, 5-Cl

125 2 2-0H, 5-Cl

126 4 2-0H, 5-Cl

127 ] 2-0H, 5-Cl

128 10 2-0H, 5-C1

129 11 2-0OH, 5-Cl

130 12 2-0H, 5-Cl

131 7 2-0OH, 3,4-F

132 7 2-0OH, 4-F
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36 7 0 2-0OH, 3-NH,, 5-NO,
37 5 0 2-0H, 4-Cl
38 7  CH.0 4-OH
39 7 0 2-NH,, S5-F
40 7 0 2-NH,, 5-Cl
41 7 0 2-0OH, 3,5-F
42 7 0 2-QH, 3,4-F
43 7 0 2-NHMe
44 7 0 2-0H, 4-F
45 7 0 2-0OH, 3-F, 5-Ci1
46 7 1 4 -0OH
47 7 o] 2-0OH, 3-C1l, 5-F ~
48 7 0 2-0H, 3-Bxr, 5-Cl
49 7 0 2-0H, 3,5-Me
50 7 0 2-OMe, 6-Cl
51 7 0 2-0H, 6-C1
52 7 1 3-0OH
53 7 2 2-OH
54 7 0 2-0OH, 5-F
55 7 0 2-0H, 3-Me, 5-C1
56 7 0 2-0OH, 3-Me, 5-F
57 9 0 2-0H, 5-Cl
85 9 0 2-F
86 5 0 2-F
87 10 0 H
88 10 0 2-F
89 5 0 H
90 3 0 2-0CH;
91 3 0 2-CH,
92 3 0 2-F
93 3 0 H
94 9 0 2-0CH;
95 11 0 2-CH,
96 11 0 2-0CH;
97 11 0 2-F
98 11 0 H
99 9 0 2-CH;
100 9 0 H

1
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101 5 0 2-CH,

102 1 0 2-0H, 4-OMe

103 2 0 2-OH

105 3 0 2-0H, 5-Cl

106 3 0 2-OH, 4-OMe

107 5 0 2-0H, 4-OMe

108 9 0 2-OH, 4-OMe

109 11 0 2-0H, 4-OMe

110 1 0 H

111 1 0 2-CH,

112 1 0 2-OMe

113 1 0 2-F

114 1 0 2-OH, 5-Cl1

116 4 0 2-0H, 5-Cl

117 5 0 2-0H, 5-C1

118 6 0 2-OH, 5-C1



WO 00/ 07979 PCT/ US99/ 17974 The conpositions of the present invention
conprise at | east one active agent, preferably a biologically or %P@giﬁﬁtly
active agent, and at |east one of the conmpounds, or salts thereof,

present invention. Methods for the preparation and adm nistration of such
conpositions are also provided. The conpositions conprising the conpounds
and active agents have utility in the delivery of active agents to sel ected
bi ol ogi cal systenms and in an increased or inproved bioavailgbility of the
active agent conpared to admi nistration of the active agent] al one. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON The conpositions of thﬁ pres i nvention

i nclude an active agent and a delivery agent. These,conp- bns nmay be
used to deIiveghxfgkous active agents through wvari oNs bi al, chem cal,

and physical b s and are particul ally s orydel i Gl acti ve
agents which are subject to vironment gl dep df i on. .. advant ages of
the present invention includ XSV 2 prep§¥e, xpensive raw
materials. The conpositions and | he fornuljjati on nmet hods of the present
invention are cost effective, si@ple to p&form and anenable to industrial
scal e up for commercial production. Conpounds The conpounds may be in the
formof the carboxylic acid and/or their salts. Salts include but are not
limted to organic or inorganic salts, such as sgdiumsai{s. In addition,
poly am no acids and peptides conprising one or iyare ¢ ese conpound may
be used. An amino acid is any carboxyL;. acid_hadi ) ast one free

am ne group and_includes naturall d sypthetlic -14 7 FER
2003 VI' O 00/ 0FPAYSBCT/ US99117 %
pepti des (which are two or nore any oi ned by a peptide bond) or
are two or nore amno acids |inkedyby a bond forned by other groups which
can be linked by, e.g., an ester or an anhydride |inkage. Peptides can vary
in length fromdipeptides with two ami no acids to pol ypeptides with several
hundred am no aci ds. See Chanbers Biol ogical Dictionary, editor Peter MH.
Wal ker, Canbri , 6g@gLpnd:  Chanbers Canbridge, 1989, page 215. One or nore
of the am no agi 6?pxgéﬁtide units may be acyl ated or sul fonated. Many of
t he conpounds gSeri ved herein may be derived fromam no acids and can be
readily prepared fromam no aci ds by nethodsg% i'n tde skOH of those in
the art based upon the present di § net flods described in
W96/ 30036, W97/ 36480, US 5, 643, 0 650,936~ e e
conpounds may be prepared by reactingl the single anino a'
appropriate acylating or am ne-nodi f¥i ng agent, whifdh r e s wi
am no noiety present in the amno acid to form am des. Protecting groups
may be used to avoid unwanted side reactions as would be known to those
skilled in the art. Wth regard to protecting groups, reference is nmade to
T.W Geene, P 2 gh oups in Organic Synthesis, WIley, New York
(1981), the diséﬁggg{gngzmhich i s hereby incorporated herein by reference.
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The conpound may be purified by recrystallization or by fractionatiopppmzm3
one or nore solid chromatographic supports, alone or linked in tandem -
Suitabl e recrystallization solvent systens include, but are not limted to,
acetonitrile, nethanol, and tetrahydrofuran. Fractionation nmay be perforned
on a suitabM® W %8at ogr aphi ¢ support such as al umina, usi n&CT/USINTIT4

nmet hanol / n- propanol m xtures as the nobil e phase; reverse phase

chromat ography using trifluoroacetic acid/acetonitrile m xtures as the
nmobi | e phase; and ion exchange chromat ogr aphy usingféa '

buffer as the ngyd. & phase. Wen anion -15 '~ F FN

PCTNS99/ 17974 exchange chronatogra%3/|s perfo Q[ € a 0-500 nmM
sodi um chl oride gradient is enployﬂn. Active s Adftive agents suitable
for use in the present invention ipgludelbig al | yoactive agents and

chem cal ly active agents, inclulPng, Wut n6t Iifited to, pesticides,

phar nacol ogi cal . agents, and therapeutic agents. For exanple, biologically
or chemcally active agents suitable for use in the present invention
include, but are not limted to, proteins; polypeptides; peptides;

hor mones, and particul arly hornones which by thensel ves do not pass (or
whi ch pass oghy. @: f kesid1op DHMehe adm ni stered dose) through the ,
gastro-int estphfags: McoFayangypr are susceptible to chenical cleavage by
acids and engyg®y:i X LtireygagiMo-intestinal tract; polysaccharides, and
particuIarIycgyxnurg§=QﬁwngQQQMysaccharides; car bohydrates; |ipids; other
organi ¢ conpounds; or any conbination thereof. Further exanples include,
‘but are not limited to, the follow ng, including synthetic, natural or
reconbi nant sources thereof: growth hornones, including human growth

hor mones (hGH), reconbi nant human growt h horones (rhGH), bovine growth

hor nrones, and porci ne growt h hornones;| gr o@ ne¥rel easi ng hor nones;
interferons, including a, [eﬁpkﬂand\y ¢ | ﬁ' Nt er | euki n- 2;
insulin, including porcine, bovilne, humaln, and huma orrbi nant ,
optionally having counter ions Pncludin& sodi um* zin al ci um and
ammoni un insulin-like growh factor, including | G--1; heparin, including
unfractionated heparin, heparinoids, dernmatans, chondroitins, |ow nolecular
wei ght heparin, very |ow nol ecul ar wei ght heparin and ultra | ow nol ecul ar
wei ght heparin; calcitonin, including salnon, eel and human;

erythropoietin; atrial naturetic factor; antigens; nonoclonal anti bodies;
-16 ~ F~v 2003 WO 001 07979
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PCTNS99/ 17974 _ somatostatin; protease inhibitors; adrenocorticotmquWm3
gonadotropi n rel easi ng hornone; oxytocin; i
| euti ni zi ngvdneoroveTrer el easi ng- hornone; follicle stimulating HOU89947974
gl ucocer ebrosi dase; thronbopoietin; filgrastinm prostaglandins;
cycl osporin; vasopressin; cronolyn sodium (sodi um or di sodi um
chronogl ycate); vanconycin; desferrioxam ne (DFO); parathyroid hornone
(PTH), includi@ gi#1s fragments; antimcrobials, including anti-fungal
agents; anal ogs; fragnents, mnetics or polyethylene gl ycol (PEG -nodified
derivatives of these conpounds; or any nbinnat L.on thereof. Delivery
systens The conpositions of the presentQRﬁ/ conprise a delivery agent
and one or nore active agents. In ongeze : one or nore of the )
del i very agent conpounds, qfo salts o gompounds, or poly amino acids
or peptides of which these compounds salts formone or nore of the units
thereof, may be used as a deliwery agent by mxing wth the active agent '
pri or to administration. The administration nixtures may be prepared by
m xi ng an aqueous sol ution of the conpourid with an aqueous sol ution of the
active ingredient, just prior to admnistration. Alternatively, the
conpound and the biologically or chemcally active ingredient can be
adm xed during the manufacturing process. The solutions nay optionally
contain additives such as phosphate buffer salts, citric acid, glycols, or
ot her dispersing agents. Stabilizing additives nmay be incorporated into the
sol ution, preferably at a concentration ranging between ahoywt 0.1 and 20%
(W v). The del Cpérae:conpositions of the present inventi off
one or nore enzyme inhibitors. Such enzyne inhpibitoNs | nd
limted to, conmpounds such as actifonin or e I
t hereof. Derivatives of these -17
conpounds are disclosed in UG S~ enzyme~jqthi bi t ors i ncl ude,
but are not linited to, aprotinin (Trasylol) and BowmanBlrk inhibitor. The
amount of active agent is an anount effective to acconplPsh the purpose of
the particular active agent for the target indication. The anpunt of active
agent in the conpositions typically is a pharnacol ogically, biologically,
t her apeuti cal | §pd.oB3:chemical |y effective anount. However, the anount can be
| ess than that anpunt when the conposition is used in a dosage unit form
such as a capsule, a tablet, a powder, or a liquid, because the dosage unit
formmay contain a plurality of conpound/biologically or chemcally active
agent conpositions or may contain a divided ph acol ogi cal |y,
bi ol ogi call'y, therapeutically, or chemc&lly f ive amount. The total
effective anount can then be adm ni ster i i i ni
in total, pharmacol ogically, biolpt

amount of active age T be de ern1 to
those skilled in the art. Fbmever because the conpositions nmay deliver
active agents nore efficiently t han prior conpositYons, |ower anounts of
biologically or chemcally active agents than those used in prior dosage
unit fornms or delivery systens can be adm nistered to the subject, while

still achieving the sane blood | evels and/or therapeutic effects. The
presently disclosed conpounds deliver biologically and chem cally active
agents, particularly in oral, intranasal, sublingual, intraduodenal

subcut aneous, buccal, intracolonic, rectal, vaginal, nucosal, pul nonary,
transdernmal, intradermal, parenteral, intravenous, intranuscular and ocul ar
systens, as well as traversing the bl ood-brain barrier. Dosage unit forns
can al so include any one or conbination of -18 ~r- ~ R zap WD 00l 07979

PCTJUS991j 7974 exci pients, diluents, disintegrants, lubricants,

pl asticizers, colorants, flavorants, taste-nasking agents, sugars,

sweet eners, salts, and dosing vehicles, -l uding, but not limted to,

wat er, 1,2-propane diol, ethanol, olive oil, or any conbination thereof.
The conpounds and conpositions of the subject invention are useful for

adm ni stering biologically or chemcally active agents to any ani nal s,
including but not limted to birds such as chickens; nmammal s, such as cows;
pi gs, dogs, cats, primates, and particularly humans; and insects. The
systemis particularly advantageous for delivering chemcally or
biologically active



agents which woul d otherw se be destroyed or rendered | ess effective by
condi tions encountered before the active agent reaches its target kbh@?%}
(i.e. the area in which the active agent of the delivery conpositionis to
be rel eased th|n the body of the aninmal to which the
adm ni ster e&’&qkﬂ(g orrpounds and conpositions of the present X’Fﬁ‘r&gsﬁ?’ﬂ%“ are
al so useful in admnistering active agents, especially those which are not
ordinarily deliverable by a particular route, especially by the oral route

or -those for which inproved delivery is desired. DeI|09ry*tan npr oved
by delivering ndpde 7dcX+Me agent over a period of ting o,ftlcular
.dnlnlstratlon
|t Fbrn1|s t aken up

tinme period (sucgd.as: XeOMef ect qui cker del l;{(gry)
is readily assessed

the active agent present in the conposition aos

iFnto the circulation. The bioavailability of tde agent

by neasuring a known pharnmacol ogical activity in blood, e.g. an increase in
bl ood clotting tinme caused by heparin, or a decrease in circulating cal cium
evel s caused by calcitonin. Alternately) the circulating |levels of the
active agent itself can be neasured directly. -19 ~ ~F R 2003 WO

001 07979 . PCT/ US99/ 17974 DESCRI PTI ON OF -THE PREFERRED EMBODI MENTS The

fol | owi ng exangTmk 761 KusYra®Me; e=Hawendi on without limitation. All parts
are given by weCght7.uXl=e6H; of k& #iChenFridi cat ed. Exanple 1 - Conpound
Preparati on Method A: Preparation of compound 26. A 1L round bottom fl ask
fitted with a magnetic stirrer was charged w th 2-am no-psxeso
13.88 mml, 1 equiv.) and 2M aqueous sodi um hydr oxi de (2 . M
azel oyl chloride ' (3.08 g, 13.96 nmol, 1.01 &p added -cmﬁtv
stirred solution at 0 C. After the addition, the re&dsi on—i xt 2
MImmdtOWHmtoaMMantamaaUMeaM\mngHedfm 4&mmﬂ.

am bient tenperature. The pH of the solution was kept at about 11- 123
addi ti on of 200 sodi um hydroxi de. The solution was then extracted wth
ethyl acetate (3 x 30 m). Conbined organic | ayers were dried over sodium
sulfate, filtered and concentrated in vacuo. The residue was redi ssolved in
THF (50 mM) and treated with 2N NaCH (20 ml ). The resulting m xture was
stirred at r 00ghdemPREAL Ur e for 8 hours. TLC indicated the reaction was
conpl ete. The mipd¢t usgnwes concentrated in vacuo and acidified. The
resulting solid was collected, recrystallized with nethanol /acetone/ water
to afford 2.5 g of product. Co @&Hﬁ% 5, 18-21, 24, 25, 27-35, 48-50,
54-56, 58, 6568, 73, 83, 110 NE | 33 were al so prepared by this
met hod using the appropriate ti it erd¥d s.  Conpounds 120, 122 and 123
were al so prepared by this nethod u5|ng fie appropriate starting materials,
except that the reaction was run containing the THF. Method B: Preparation
of conpound 60. A slurry of 1.03 g (5.62 nmol) of

3-am no- 4-fl uorohydroci nnami ¢ acid and 20 m of -20 a F ER 2003 W

001 07979 PCT/ US99/ 17974 net hyl ene chloride was treated with 1.45 m (1.24
g, 1Z.4 mol) of trinethylsilyl chloride and was heated to reflux for 150

m n. The reacticya, M:xture was cooled to OC and treat with 2.4 m (1.74 g,
17.2 mmol ) of trlethylanlne After stirring fo% this m xture was
poured into an addition funnel and added QWL Y. t solution of 1.21 g

(6.09 mol ) of O acetylsalicyloyl chlori
The reaction m xture was war nedi@Q > tirred foH 18 hr. Washing with
3% aqueous hydrochloric acid (2 X ater (1 X 20ml) and brine (1 X
15 m), drying over sodium sulfate? and coRcentration in vacuo gave a
browni sh yell ow solid. The solid was recrystallized from15 m of 65%

et hanol /water to give a brown solid. The solid was di ssol ved in saturated
"aqueous sodi um bi carbonate solution. After stirring until the acetate was
cl eaved off (by HPLC), the solution was acidified, causing a precipitate to
devel op. Isolation by filtration afforded 0.58 g of (380 yield) of product,
‘nmp = 202-4C. Conpounds 59, 61, 74-81, 107, 109 and 111-113 were al so
prepared by this nmethod using the appropr |ate starting materials. Conpounds
37, 42, 44 and 134 could al so be prepared by this method using the
appropriate starting materials. Method C. Preparation of conpound 1.

1, 4- benzodi oxan-2-one (4.50 g, 30 mvl) was dissolved in acetonitrile (75
m) in a 250 nl round bottom flask equi pped with a magnetic stir bar, argon
purge and col d-water condenser. Triethylamne (4.17 m, 3.03 g, 30 nmol)
and 4-(4-am nophenyl)butyric acid (5.37 g, 30 nmol) mere added. The
reaction mxture was heated to reflux for 2 hr, stirred overnight at 25C
and concentrated in vacuo. The brown residue was taken up in nethylene
chlorlde and washed with agueous 1N hydrochloric aC|d solutlon (1 X 100

—— I L T T Y L B T Y L N 1 I 1 .

o ld 10 m Jof nethyl ene chloride.



a FE~ zoa3 ~"1' 0O 00/07979 PCTIUS99117974 dried overnight in a vacugT

oven, yielding the conpound as a tan solid (9.19 g, 93%yvyield). ﬁ@3@@~
was nade bwya bu@emvet hod starting from di hydrocounmarin and SPGHVﬁﬁd&H#yllc
acid. Method D: Preparation of compound 36.
8-(N-3,5dinitrosalicyloyl)amnocaprylic acid was prepared using Method T
starting from3,5-dinitrosalicylic acid and 8-am nocaprylic acid. A
solution of 0.7 g (1.9 nmol) of 8-(N-3,5dinitrosalicyloyl)agnocaprylic

acid and 40 ml of ethyl acetate was treated with 70 % Pd/ C and was
pl aced under a hydrogen atnosphere for 18 hr. The cat
filtration. Thepd.BDirati on was concentrated in
recrystallized from nmet hanol / acet one/ wgi_er ]

of product, np = 156-7C. Met hod E: Prep@arafion of conpound 2.
4- (4- (4benzyl oxyphenoxyacet yl ) ami no) phenyd ) butyric acid was prepared by the
reaction of 4-(4-am nophenyl)butyric acid with 4benzyl oxyphenoxyacet yl )
chloride using Method C. A slurry of 5. 00 g (11.9 mmol) of 4- (4-

(4benzyl oxyphenoxyacet yl ) am no) phenyl )butyric acid and 150 m net hyl

al cohol was stirred under argon for approximtely 20 mnutes. A catalytic
anount (0.4 g) of 10% pal | adi um on carbon was added in one portion. The
reaction vesseCpdad@d: evacuat ed. The reaction was kept pf a hydrogen

at nosphere overnight at roomtenperature. The pah&adl carbon was then
filtered off and the filtrate was concentrafédydnde gi ve the
product as a white solid. Conmpoungdg_ 8, 9 apd 38 were N repafed by this
nmet hod using the appropriate startingf materials. -22 a f ~ <~ zoos Method
F. Preparation of conpound 39. A suspension of 10.82 g nm®l) of -
5-fl uoroi satoi ¢ anhydride, 9.50 g of 8am nocaprylic acid, 16.8 g of 50 wt %
K2C03/ wat er and 40 ml of di oxane was heated to reflex. After 2 hr, the
reaction was conplete (as neasured by HPLC). The deep purpl e solution was
cooled to 25C and acidified with 3 % aqueous hydrochloric acid to pH =
4.00, causing a dark precipitate to form The solid was isol ated by
filtration and recrystallized from®65 % ethanol/water to give 11.B6 g (67%
yield) of the product as a yellow solid, np - 108-9C. Conpounds 3-7, 10, 40
and 43 were al gpd.;2epared by this nmethod using the appropriate starting
material s. (4-am nophenyl)butyric acid (1.0 eq) and aqueous 6N hydrochloric
acid (5.44 eq) was treated with 1.05 eq of a 3N aqueous solution of sodium
nitrite, adding slowy so as to keep the tenperature below 5C. A sol ution
of 2.8N aqueous potassiumiodide (1.01 eq) was added. The reaction was
stirred overnight . The layers were separated. The organiyo,phase was

purified y flash chromatogr y usin nethanol/ng;hyﬁene chl oride as el uant
to give 4-(4-iodophenyl)butyri 7 Gﬁfﬁ- ¥~ I'pdophe )butyric
acid (0.86M and dinethylform de mas treated wtho 2 ag pot assi um

carbonate, 1.5 eq of 2- hydroxyt%lop of and a catal ytic armount of cuperic
acetate (0.01 eq). T reaction m xture was refluxed for 18 hr, cooled to
25C) acidified with aqueous acid and extracted with ethyl acetate. he
organi ¢ phase was concentrated. The residue was purified y flash
chromat ogr aphy using ethyl acetate/hexane as eluant o give

4- (4- (2- hydr oxyphenyl )t hi ophenyl ) butyric acid. 33M sol uti on of

4- (4- ( 2- hydxoxyphenyl)thlophenyl)butyrlc aC|d and ethyl acetate/acetic acid
was treated wwth a 9°.8M~.,...... R ..~ -__ -23

-12-



7 F E R 2003 Purification of the residue by flash chromatography sfifio0)
Met hod H: Preparation of conpound 82. A OC solution of 3.97 g (17.8 muol)
of 9-brono-1-nonanol and net hyl ene chloride was treated with a sol ution of
-2.91 g of Q‘Vpiob/g%penyl i socyanate and 10 ml of nethyl ene chp@fyg®nr9Thhe
reaction m xture was heated to reflex for 2 hr. stirred at 25C; for 16 hr
and concentrated in vacuo. The yellow solid was identified as 9-bronononyl
N-(2ni trophenyl ) carbamate and was used as is. A suspension of 2.99 g (7.72
mmol ) of 9-bronononyl N-(2nitrophenyl)carbamate, 1.61 g (23.3 nmol) of
sodiumnitrite, 4.50 M (4.72 g, 78.5 mmol ) of acetic acid and 15 nL of
di met hyl sul foxi de was stirred at 35C for 7 hr. The reaction m xture was
acidified with 3 % aqueous hydrochloric acid and extracted with diethyl
ether (3 X 20 m). The conbined organic | ayers were extracted with 2N
aqueous sodi um-ydisoxi de solution (3 X 20 m). The basic aqueous phases
were acidified Wth 3 % aqueous hygrochloric acid, cgusipf\a precipitate to
devel op. The solid was collected by filtration to giye l@ (30% yi el d)
of conpound, np = 90-1C. Met hodyb’ e atN-on 4. '
4- (4- (2am nobenzoyl ) am nophenyl ) butyric aei d was pigepared jgsi ng Met hod F
starting fromisatoic anhydride and 4-(4am nophenyl)butyric acid. A slurry
of 4.73 g (16. 0 mmle) 4- (4- (2am nobenzoyl)am nophenyl)butyric acid and
40 M of triethylorthoformate was placed under an argon atnosphere and
heated to reflex for 18 hours. The reaction becane clearer during the
reflex. -The reaction m xture was cooled to room-24 ? FE~ 2003 WO
001 07979 PCTI US99/ 17974 tenperature and the resulting solid was coll ected
by filtration to give 4.47g (88%yield) of the product, np= 201-204C.
Met hod J: Preparation of conpound 63. A 0.05M sol ution of

4- (4- (2- hydr ox enyl ).t hi I tyrig acid in nethylene chloride was
treated with 4§§§'§¥ ﬁ%%ﬁﬁ@?@ﬁ%ﬁ ﬁé%?@ﬁacid at OC. The reaction m xture
was al | owed t oCRér B5% o RoBEHENL P red for 12 hr. The sol vent was stripped
off. The residue was purified by flash chromatography using ethyl

acet at e/ hexane/ acetic acid as eluant to give the product. Method K

Preparati on of conpound 84. 8-1

(2 Hm ndbenzoyl ) all nocBprylBc acid was
prepared using Method F, startijng onn1i atqi% ankydride and
8-ami nocaprylic acid. A slurry : g (4. 7 ~afol yof
8- N- (2am nobenzoyl ) am nocapr aci d fand 100 nmlL of th chl ori de was
8™%

cooled to OC and treated with~a-<olution of 2.00 M {2.0 12.4 mmol ) of
hexanet hyl enedi i socyanate and 5 m of nethylene chloride. The reaction

m xture was heated to reflux for 2 hr, cooled to 25C and diluted with 20 m
of ethanol. The resulting solid was isolated by filtration and
recrystallized from1l/2/1 ethyl acetate/ethanol/water, yielding a total of
5.15 g (570 yield) of the product as a tan solid, np = 138-142C. Conpound
135 coul d al so be prepared by this nethod using the appropriate starting
materials. Method L: Preparation of conmpound 51.

8- (N- 6- chl or o- 2rret hoxybenzoyl ) am nocaprylic acid was prepared usi ng Met hod
A, starting from 2-chl oro-6-nmet hoxybenzoi c acid and 8-am nocaprylic acid. A
suspension of 1.27 g (3.72 mmol) of

8-{ N- 6- chl or o- 2net hoxybenzoyl ) am nocaprylic acid in 200 mM of nethyl ene
chloride -25

-13-
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7 F F R 2003 WO 00107979 PCT/ US99/ 17974 under an argon at nosphere was . ,
cooled to eated with 8 M of a 1.0 Mboron tri brom Lon in
nmet hyl ene (C:ﬁf@%?gg After stirring for 60 mn, TLC indicat egf’:ﬁﬁ%?&/ﬁh‘lep .
reacti on was conpl ete. The.react] orglrrixture was %uenched w th water _and
r

stirred for 30TREnSOMRARSEYRRS & AR IRt AT GRTRTAFE: had €ast
extract edoMit BcFBbOyAgast chbsei daar13, % 33 didgi cBhe yCembichrehida0ap ackayer s

were dried over sodiumsulfate, filtered and concentrated in _vacuo. The
resul ti ng2gpRte a0l at wheasecPiRi] IHHeFTRANIRE haFoBPade dherkater ofo
afford 0.5pg (432N el Heffs B OdWdohdiy FhdGheCp MLhad jMy Riygparation of
conpound 17. ‘A solution of 4.28 nlL (0.034 nole) of dihydrocoumarin, 75 ni X
of acetongé@mihestdayioni obf sueh FIMPIHHTIEONB . U® §ls0. PTHYidede), Thed 5.62 g
of 3-(4am ORL.O0] i . i ed I n and

t he flasﬂkﬁﬁggggwf%ﬂ% e‘?#ﬁékg%%gdﬁegu% The sr \éégl?t ?%%lm%s alc(ljc%o%g’dﬁt'él %gr oom
t enper at uneilany imetheedehivery of amhiae agtntsyousml eTthed ddiodogiwad

stirred i I |l ori q is rgng a
wni te ol USETE G, G 8" i ROR R e B ey, b ShEe
chl ori de, athive vagentn dorpared t5f@dmingiste s ibrg of86hevayitdvt) agknpr oduct ,
np=163- 165L. Conpound 16 was al so prepared by this procedure using the
appropri ate 8T art | ng materials. Method N. Preparation of conmpound 52. A
solution of 10.0 g (65.8 nmol) of 3-hydroxyphenylacetic acid in 50 nm

xyl enes was treated with 6.45 m (68.4 nmmol) acetic anhydride. This m xture
was refluxed for about 2.5 hours until nost of the xylenes and acetic acid
by- pr oduchEWBSLED SHESCRIPDION JiherHE i DOAENRITON oxyphenyl acetic aci d) was
isolated as a brown oil., . This oIl was dissolved in 150 nm. of 1, 4-di gxane.
A ol Ution - 26The FCPROHBHERS IS GO RFAS PET/ ARG #8741l ugle ing acEA Ve
mol ) of Sgent NOE@Ps YaéTiveryl &guht34. THesefcotidI¥dBlonel tayobaraseadded to
the oli go&ts{, solution. The reaction mxture was heated_ to _reflux overnight.
The di oxate! AT t /R PRFovet: VR dFeRA (O URH: VEREd Wi Sy Bdirdegimdd «t aken up
in 2N NaGhendc£X} rasd eghibi bal iea kel 01 tdrenpaek ieuhwriaceidted Fae
aqueous I(g%er was then acidified with 2N sul fql;}r,i c acid solution and was
then ext rSEtEYETHRS FRELEC 189575 pEHSHAF OIS RIRAT &0 £RVE X ORTERE Gtbi ned

et hyl acedegeadaysss. were decolorized with activated carbon, dried with
sodi um sul fate, and concentrated_ under vacuum.  The resulting brown oil was
then purified %E/h%l %f%ﬁa’é%?%%t%%r PRRSSH améflelnitégngélncég-\qu?h\%i s ety |
acetate: &QXANEs PESHAFe ACE HekFihlicl)rads rdterizlisl.e phaseombiRitesulst bRa
white solid S shed wth vvarmvvat%r?%(péo-S%q’? to gli ve the product as a
whi te sowla?%%%me%o%&fﬁ REASY YRRt R 1enic®Sket hod

usi ng theeBPREOPI At £1mbRE t £ H QB alahd Meidimh1@ tBr epdiaitrdr10kcaaepapnd
22. A soljgtion of 3.0 (11.8 nmol ) of 3(-4-(2

am nobenzbty¥) PP I BHPEPFEiftc and 10 M of nethyl ene chloride. Acetic
anhydride (1.12g, 1.04 m, 11.0 nmol) was was added dropw se over 30

m nutes. Once the acetic anhydride was all added, the reaction was stirred
at room tEPHROWRES e f or 18 hr. The reaction was conpl ete as deternined by

HPLC. The resufid NSom@bhifadagay S ALAHY fddd i iﬁwa- c-g%rcﬁééﬁ‘ilct g gwhi te

solid was dried in a vacuum oven overni ght yie g the product. Method P:
Pr epar at | ®RA6PT coapbuingaRBs . A faltturingfuds Ity are7 notnidmited to organic
2-sul fob 0} faN ri : 2 ) ‘s
4- (4-am ﬁ%h%ﬁyﬁj&%ir?‘gfggi dglg%%sal%o&r#l% 95'acet oni ?f‘nl Iagdv%é:slosflt'i PF’%X for 18
hr. The ko satids osndegepohdenteonpxlsifie onssicduaonss ofakdiesep compousd
m of colgd,gayeqys.dydrochloric acid, extracted with ethyl acetate (5 X 50
m ) and contentrated. -27 7 F F R 2003

An amino acid is any carboxylic acid having at least one

free amine group and includes naturally occurring and synthetic
-14-



WO 001 07979 PCT/ US99117974 The residue was purified by colum 7 FEB 2003
chromat ography using acetonitrile as the eluant to give the product. Method
Q Preparation of conpound 57. A solution of 10 g of

5-chl oro- 2- hydr oxybenzani de (58.0 nmol ), pyridine (22m) a LLrile
©(25m) was WPOPEP in an ice bath. Ethyl chloroformate (6. % %t"’@?é@m)
was added dropw se.. The pink. solution was stirred for 30 m nutes at <10C

The ice baMBDRaSCAES-ac&R Wi PRIBR BF1dBatFe SHd SRR IAT Kiiehnwagentyped

to 95C and.t he wobatineachase;disédl beda opdpd ARMondihey @aet kQR Was ppeel ed
to roomtenperature, causing a white solid to form The m xture was poured
i nto wat eeMADEORELSENd iakrdi PYedl MPRA Eorpedhthaitd ey QW shydiedhicarni be

acid. Thenr ti Ol d WaseEiltespdan { |4 in ;elha to
Give 9. 770 SRRV g S 108 Borsbeasl o S R Gh e o[ FERiSR0R, |
of 6-chl ovexyHin 3epsarhokaemnéipert 3¢Fdi wheh (B mmine amddsot® of DVF was

t ted w s Lt i 00, ; - gl : 0.cL5mRl DIVF
e e o i

r opw se. n . L Was

| d i ily.b ' t Cf j 3
P o ool E3810s Cthbras G Qe {REoBEE SLE r e R R e e o
W th watlelarn(imsSmrﬂ:)i.dsTﬁer pepulide n@asﬁmmyvm e qydraiest] day sfdllf_tonattiem. The
agueous | ayer : Ol I
fiql tered f)r/om P%%Y\Q%Eaﬁgewﬁzy’@%’ %‘g&rgérg%t?%%#fhz% LHr gﬁrm%mdﬁgégggs%tr 8mgi ve
10. 39 g okmichl ecdds @hd- bannbdergadi 2yt nrepdrad deenn reaninicd @8Hdsdbgne. A

(10. 30, *GeppERsTTdak nE SEPFFCTLeEdhe 5 G A S B e o

stirred updeseatgdiscAcstire avddtiiadmeviipdaadesaitidrbdnd WS 6/8A0BIEON was

eacton AORTAPEAGRs URo oa3-o5F B8 Fed QB 0 7T e Mo 174

di ssol ved competindls aegt deepaapganed hied weadt IhbNHACIs(1R))e amd ndNakidGHwiZk) .

The sodi um hydr oxi J_ayer tirred. for s and 20 .m nut.es, _and_ t he
Sotuti on WS SeREePEaate PRy IRF PRt Sheh Sl iRl Sl MR 14
recryst al Wiizédaf faeenetinbemeiety opreeenndimexmnesning elad.d 3c0gorivet hod R

ohi e e) 2855 P2CrE G 2020um Aot S n v SBbagted BRETE o

was cool edeactipnsces( sabiy bat knawd toethesk vikiilled druttihen agt .2. @0 tin

(i opwi Sb S0P 200 o) BEorRgekper SOp8 AL FEE PO, b Bt T M7 BNEL

treat ed wPrbtectdhngt Gowups 2n5QGrgails. Symintdisf WiddiyumMeri Ferdnd 1881) , of

wat er. After stirri or. £3Q;. 1] iy gﬂgy i S ured into
50 m of ittglee %% é:?'c’%% “exX rglépég %mgfﬂé%%+¥|eﬁllé ( &%%gms%&%eb%l uene
phase was reéfieggnoeer sodi um sul fate and heated to reflux for 80 nmin. The
reaction m xtu d S NP r L NS 4 8 mol )
of 3(4-am nophgﬁf},\?%ﬁg%:aggi rgtag(:% %glgg%gd&%v%ﬁg)‘? m n.1l%a[‘{:(]airagls&Jfr'fb ng for
64 hr, thérec&ivnetivnxonr eneasr dndue esoid helgtomsd t agfraphiicl stippoare/, wat er

| uti . A 3 hg. . Pa t d
o910 3ABheed R et LuELakn? Nhos T ST MDA S, BHLAGLS
aqueous | ®ystemgedacdeiddi, f bed, avausdongl amited & a0ldakttanifterite, | selttaienod , by

filtratio i ( t hy il ti 0 t i nsol_ubl e
mat eri al %ﬁl (t:%%gjean rdgjtgifg%agf t Eggfiﬁg?%é}éa@géel%egfﬁgg: ?’ ﬁr oduct .
Met hod S. skrid¢pdlat chirocotogmpphid §9ppdrs| sucly af Blumima,2 isingnol ) of

4- hydr oxyqui line, 3 drops.of dipethylformam.de and 20.0 nl_ of thionyl
chi or 1 de” AERRBET L B oParP s Rr e 128 R TR & S o FRYRES BEPSE s
cool ed t o cBiCmathgraptwsasidd trIfRubrfalO8c ¥R )Y LoeehiRPCENEeSa kit és

t hi onyl chl oride s distilled off,at 50 nym vacyum After 15 mn at 1.0 mm
vacuum tHRE -&ﬁ??&FyB PE& cBRE eFiPR %ﬁc??ﬁg?Iéhﬁ?%ﬁﬁngﬁﬁh¥1qﬁ}qﬂ1W§5eH
of met hyl exe aehkeprdprdadet bagfed %&tbha wdbbiley phask 61 whef®knd ofmol ) of

3- (4-am nophenyl ) propionic acid and 40 ni,.of isopropanol. The reaction

m xture was stirred for 18 hr. The light 'yellow solid was isol ated by
filtration and dried in a vacuum oven to give the product. Conpound 70 was
al so prepared by this nmethod except that acidification was done only to pH
4.56 so as to isolate the free amne. Method T. Preparation of conmpound 46.
Acetic anhydride (6.45 m, 6.98 g, 68.4 muol), 4-hydroxyphenyl acetic acid
(10.00 g, 65.8 mmol ), and xylenes (50 mM) were added to a 100 ni, threeneck
flask fitted with a magnetic stir bar, a thernonmeter, and a Dean-Stark trap
wi th condenser. The flask was heated to reflux, the reaction m xture
clearing to a yellow solution around 100C. Mst of the volatile organics

o o o . B - - T ~ ~ N o




5 reaction mxture was heated to 90C for 5.5 hours (at which tine t hé FER 2003
reaction was determned to have finished, by HPLC). The cl ear orange -
reaction m%ws\w\;@s cooled to 40C. The di oxane was stri ppegcpikodmomMacuo.

The brown resi cfue was taken up in 2N sodi um hydroxi de, extracted w th ethyl

acetate ( L di §ied.e Bxtdactd Qi ML ethy - agetate (3 x .
100 m), é%h&ﬁgeg%r%ﬂ%%%%%%gfl% 57 B Dedt 56 ok ool 5 ng with
carbon, deypdigmogkloside ugradd éntt eis ambleofesentrati on in vacuo gave a brown
oil. Trituration with warmwater (2 tinmes) and gave a tan solid which was

recrystallized twice fromethanol/water to give 2.48 g of the product as a
tan $ sol ndtivenpgemels 106 and 108 were al so prepared by this nmethod using

the appropriate starting materjals. t hod U., Preparation of, conpqund 72. A:
suspensi on of ﬁ?ﬁiv‘ioagg@t’i Z%U%t?@lﬂ ;\éboorf WSyt ﬁ%cafr?ﬁﬁnﬁ lﬁv§gﬁd°(‘25. 3

mol ) of 4ncidadnb A ) bt ydt SreacidgbntanitD oNentifcaldst iz taticd asrats,
heated to reflux for days._ The reaction m xture V\B.§ cool eciiqtg? 25C,

causi ng abeFHAIRgt Pl ReF tHiTHSH S AF L ARG i on." The

filtrate gi | uied whdhaRlutd c aigesdeer, - 15 causing a second solid to
form which was al so collected by filtration. The two solids were conbi ned

and recryst al | FeBdeX3mpd 5902 IRHAIMat &% (PP 2 I0te RS . Met hod
V. Preparat} SRPQLN Ol dh 4 cafud- aithedec ic
acid (26.%%?&% 70 érr?gl%}hﬁlp?n%g%% orril de was treatued V\n'egtut?& 78%%193 of
chl or ot r i hinisedi tanoxot 8y, BIPaRtslde mindsrid dasolerncnasef 1and for 140
m n. The i j xt YRS e tr dr A ;21,58
ms triethy aﬁ:ﬁgafiflh%z;em 40. 1%(%9.5}%&% t hiﬁ%ﬁbet S@ﬁérsfe(ﬁ yr?llgg

about 20 Pa%s onbylatfraction. of s asmigfsirreshanssyl dwaghidhe. 24 g,
26. 7 ol 3o i J0; A Se Of nIBLAYE S0 £ Q5 dp e, Addad wireoR Sehdnpt dde

reaction T xture over a period of 15 mn. The reaction m xture was allowed

to stir fe¥eBRae Yy ACTE and teraymeR 18 Hie gastzsc inkashinale WA de

was femvgﬁwgaaa%&@@g, %ﬁigg%fﬁiscﬁa%fﬂwés%f( #Ncyes added to the
I's mxture was a

resi due. dto stir. for 1 hr before the m xture was
-31 polysaccharides; carbohydrates; lipids; other organic compounds;

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 (hGH),
recombinant human growth hormones (rhGH), bovine growth hormones,
and porcine growth hormones; growth hormone-releasing hormones;
interferons, including o, P and y; interleukin-1; interleukin-2;
insulin, including porcine, bovine, human, and human recombinant,
optionally having counter ions including sodium, =zinc, calcium
and ammonium; insulin-like growth factor, including IGF-1;
heparin, including unfractionated heparin, heparinoids,
dermatans, chondroitins, low molecular weight heparin, very low
molecular weight heparin and ultra low molecular weight heparin;
calcitonin, including salmon, eel and human; erythropoietin;

atrial naturetic factor; antigens; monoclonal antibodies;

-16-



7 F EHTO®B VI'O 00/07979 PCT/ US99/ 17974 acidified to pH=1 with
hydrochloric acid solution (2M. The acidified m xture was then extracg@&
with ethyl acetate (2 X 100 nls), decolorized with activated carbon, dried
over sodium sulfate, and concentrated in vacuo. The resulting white solid 5
was recryst MA0008T9f rom a 50% et hanol /wat er mi xture yi el di n§CHUSHL7874s0l i d,
which was allowed to dry for 24 hr in vacuo at 25C Yield of product was
6.57 (7%c5%¢psnpt8578§Ebt€bﬂ@oumHSbfﬁbﬁim.a&n&naﬂqmtanﬂﬁﬂpmm by this

nethod by reacting the_appropri mno aci.d wth th appr.o ri.ate aC|d 10
chl ori de. 9!9@?%85’:8‘?1& Eﬁggﬁ %%alé?r@% oY T2 A 6 GEeFsoye
gl yci ne( 0.xei@agbhy-hoxrhbie il Solki dyé esei muil rirde haasndrienat ed with 70 06 ms

of chlorotrinethylsilan 59. 97 Sb2 nol).and 15 was allome tq.reflux
Por 3 houEBueprarpBEEr anes: Xt LIRS TR 5 S0 Sk G e e a

W th 115. 4arbspbirh 8 hyhasphes4 83, 7<9r<§ln013yr8?s%dliﬁin) (Afdieim tdy shr@ozﬂtmfne
stirred for about 20 n, a sol ut| ongg 0 72 (,0. 276 ) of
4- et hoxy SPEORPGLEEREBYF RAPSPTYRIR5 nrﬁ)l PEA 793t hyrosg

net hyl ene nel@hiedepas , addetudi AP € ﬁﬂaédﬁ'@'xﬁ@a@ﬂt&%ﬂﬁﬁdhﬂaqsOVthquQﬁ!_:jOd
of 15 min. The reaction mxture was al |l owed to stir for 30 mn. at_ OC and

t hen for f@tﬁr§u&9aé5€geﬂé§hy?%@%PQ§H TRANSRES o FHOFRSD G5 SR RS YERAY36Be M s

of NaCH Sgh%b@n (bBY) -Me8i pde@dad pivaEivas  siiechelY Tofipdulds Wt ahlowed to
stir for Z5°several hours before the m xture was acidified to pH=3 with

hydr ochl occEbasRr8188I LPFERCE2M) . The resulting solids were filtered off and
dried in vacuo at 40C. The solids were recrystallized from water/ et hanol
(3/1) yielding a solid, which was allowed to dry for 24 hr in vacuo at 25C
Yield of ReddNeryleyehems7. 35 g (44% np= 185.5-189 C. The sodi um salt was
made of the ab ' : G SSQF Vi warmng
Sodlumhydromgylg %Bhbgs?% gﬁ$~8%0%@gV%) /073%§IPCTFEEQQ%¥) 4 95 g in
14.5 nL odekavery wagn‘ada@@ oRe t b BIFRMRTLEE @I and Idbdined emboddognt ,

t enper at ugge- ggemg F PHe S@%ter dddder n;%fnc}és' s %ft enaid

filtration an i ds. ying a tan solid was o talne
(27. 73, 92 CRTBPURES»> Q%OP@.LY@{NLISOC%SF@S for @Hﬁ%mmmmes@ 47.21; H,

4.28; N, %OﬁlEDOUHE 8r0§a1£9uf'8|rmqpné od4nodd & %e Mn;%é%hé%fo@ ﬂ'%yaggo

2. 83% wat er Preparation of conpound 103. A slurry o

of [err]- aisedi ag(o. Qsllmry 9RO b BixmaWidie e carqtdéfa/metnte@tre@moh
71. 33 ”1SaﬁklﬁQEEEQEEbHEthy|S'|ane (61.06 g, 0.562 nol) and was allowed to
reflux for ours. The reaction mxture was cooled to OC and was then
treated with 1TResadministrathgnanixeures may be prepared by mixing an

aqueous solution of the compound with an agueous solution of the

active ingredient, just prior to administration. Alternatively,

the compound and the biologically or chemically active ingredient
can be admixed during the manufacturing process.

The solutions may optionally contain additives such as
phosphate buffer salts, citric acid, glycols, or other dispersing
agents. Stabilizing additives may be incorporated into the
solution, preferably at a concentration ranging between about 0.1
and 20% (w/v).

The delivery compositions of the present invention may also
include one or more enzyme inhibitors. Such enzyme inhibitors
include, but are not limited to, compounds such as actinonin or

epiactinonin and derivatives thereof. Derivatives of these
-17-



(85.30 g, 0.843 nol). After this mixture stirred for about 20 IS n/dFRANN
solution of acetylsalicyloyl chloride (55.73g, 0.281 nol.) in 150 ms of
met hyl ene cWmoo/ele7orvas added dropwi se to the reacti on m xturecousgyiperi od
of 15 m n. The reaction mxture was allowed to stir for 30 mn. at OC and

then for 18 sfis %%G dveihylsere ighlyar Edgopass s enoyeret NeNEGHO B 1200/ S

of" NaOH 20 solution (2N) was added to the residue, This m xture was all owed
to stir fdmadnsiehoduthelrer aothd imikedr 8owadPhet #ninedT¥asylel) vird Bawmar ¢
acid (2M g oil was extracted with ethyl acetate (3 x 200
nmLs), drléﬁlggefﬁégﬁ'u%?sulfate and sol vent renoved in vacuo. The solids
wer e recrystalﬂﬂze@nhm@¢|2ﬁ QEMyNeaéeﬁateAﬁe%&n@@opnt1§f§¢@thﬁgm© sol i d,

5,20 o (L6AFCHLCILAN (e EoBpeey Sy FFoBEr i CuL AR Geot ¥y “oding A End S

found: C, takgek; ﬂﬂdm&a&dpnN EhegammhetsoﬁiGQtéuttagaBtnadetbé t he above

solid by dISSO|VIn in, 50, t ha dr oxi de
(1.79 g |ﬁ9932§ﬁﬁ_ Ffi l% gﬂ%om%% §§%ano?yS§$ gygaygggﬂ%ooled
to roon1teﬂmﬂnqkumaca1hq rexubhemgca33y effeftfv8 4NOEMD (BLWFOFD, the
PCTN899/1797 olid S |It Aft r, dr |ng solid S. obt ai ned
(5.80 g) £58 Be dggs &P %Pt PRy whRa t%%r&%mpﬁ ot s ysed
4.54; N, 5:19&, d‘dmag% @81 tf tfblirfh @ucﬁOaQO? biapéuBéd &, t&b]?ét I\b. p&w&ér,artd:
2.68% water._ ' Y. Preparation of _c nd 104. 4;

sal i oye i & AERiDE DIoySe0tES RREPeRatiLE | FPER DAY neohyf bhe® Rl bF Y 5
m) whil edoﬂlp@iﬂ1ﬁd7®lb&b|@jlc£ﬂ.ll9t byl atientcal2d. dctivel afefit) comgogceions or
chloride (46.2 , uere a ded dr mnse %0 rg ctive# . The solution
was remov yfﬁ&ﬂ?ﬁ%@ Pc 18£§ﬁ aR a§F?FP géfa} 3m e§§%$é?ﬁ over two

ni ghts. Tlae;e&e@autalaamy f ol e%eduhyslmgiLsffabeweasmb@ﬂtm XThé ec ¥@81 washed

th 0.5 N 2x200 i d t d d
gber sodlﬁﬁl§ﬁl éeagﬁdn&e%gee er&%uS m%ﬂéS%%Eﬁaf% gﬁ#iﬁthggrﬁé?g e

recrystal bbhedlmn@et Ayl eaeath @hede/ahexageealﬁﬂe Meidgy\aalﬁ}l, 72 g of the
4- met hoxy- 2- acet yl gioic ac Bg structure was conf ge 1F% VR. To
the mi xt uFBSFPPEYECRIRY ?raE A oRECL¥F d2P9BRLS 04 g PYigayty or
nmet hyl ene ﬁh&ﬁ@kdgoglgglqy)acthw@nﬁ egll.oride 20 (13.8 m, 2 eq) and 1 drop
DVF wer e added The m xture ref que for 1.5 hours, then cooled to room

tenperature andtedtad PROVECUSTEyRELdVRgPER" b FO FReudedefRBxYe 2- acet yl
benzoyl chkekhed naas byseet\mrd@ Moﬂw itbi eabsenskAL3LAr iy Ohe art.

4- (4-am ngphenyl ) butyric ac 7 9, 044 25 i n nethyl ene

chl ori de(i‘@deh%‘g ?a& aPF@attb& \SIB‘OF\EO?%EWHFoWF‘Hedggiz’%rn??téH BERLF | PR
to refl uxeffarlcleathgutaanTbelbeaebh@asﬁtxbnée V8fee0ogh6dnte &£C and was

t hen trea&ed W t.h rlethyl added drOﬁmﬁse Af ter %hls

8.
m xt ure wRdOLOSACEd Worrak 1§G&ﬁﬂhﬁF§% ea2g8PhEi bhert thage sufet nbkRoian

acetyl bengeghgehh@riitdeol-ke o) BeaRaeed ahsvemkncant byl ganifhboerde £d40:1md)
was added dropwi se t{qQ_the reaction mxture over a Eerlod of _15 m_nutes. The
i ce bath RHYIESTev¥#idRdsthd Inpehdeying. §ﬁe same blood levels and/or

therapeutic effects.

The presently disclosed compounds deliver biologically and
chemically active agents, particularly in oral, intranasal,
sublingual, intraduodenal, subcutaneous, buccal, intracolonic,
rectal, vaginal, mucosal, pulmonary, transdermal, intradermal,
parenteral, intravenous, intramuscular and ocular systems, as
well as traversing the blood-brain barrier.

Dosage unit forms can also include any one or combination of
-18-



7 F F R 20 WO 00107979 PCINS99117974 stirred at room tenperaturg FFg inn

overni ght. Methylene chloride was renoved in vacuo and 2N NaCH sol ution

(100 M) was added to the residue. This mxture was allowed to stir for 1

~hour befoxe the ' mxture was acidified to pH=1 with 2M HCL. The ? glfled
mxture 5 W9 PN extracted with ethyl acetate (2x100 m), P%ITJ%?@

with activated carbon, dried over sodiumsulfate, and concentrated in

' vacuo. TheXg&BufBifg @h@@%n%%J|QF%&ﬁ?qgﬁﬂﬂﬁﬁwﬂlPPEéGaﬂﬁén1R1§©¢@Clzersl

et hanol / "‘@B%r&hé&urf? %&%w & é-‘?na%‘?h'r%ﬂg‘ﬁ%%s"‘@@égéOmﬁgegeelgé%J or

24 hours I'n vacuo at N 10 calc. for
4.25; fouadits, 65d4©081—n95\f®mc]l¢5,4 irgludigiad wag nozalgméssdae@, wpter,

177-182C. th rat 10 . a 17
o [0 6 bl T HESPEIa AT Ry Rhe EERR AN g Sl SPRBLRAELER Eh AT
acid were addemheThompenmdﬁ|amﬁveumpqﬁﬂupqn$1dﬂ't&elsmbbeut51n$Eﬁx@dnlare

Et QAc/ Hex s.done sho t r |on The m xture
reduced |%‘¥ vvg ‘Q' to a%m\%l)\%l gtélﬂhlen%cqlpc’l%sd (f’réﬁg' \%}Zrd%lﬁqﬁtnrgm Veﬁgtéﬂ?o??%fétsand
washed wi th aayeanmalﬂr aimiltsdtrcththth garthdriaticedand bmrde stihlh asgani c

| ayer was 20 dried gver sodi an du in v uo The structure
was cont; FREGRBYSLHRNIRR SRt SIGR dis S 5o S S S0y | CABFonBFbleSEsn £
6- Chl or ocpastliauvl &2y 4hygmards 1 Zew) 1nEHdnH (4Tmmomwbhamameapartiaulsrgy 1.0
eq) and 10.13 sodi um.car at e (10. 12 25 eq) were.stirr in 50

o ovn THEVEBFREPSRE WS AR 1 e anay pEs B eHEeEhav, REF S el od
to roomtegpatat whﬁahvemml@%théhuszhs hmrdes‘tlﬂotyerde@brofrfenalﬁeuasbed with

et hanol . V?ger and . wer e added to th 3#%ra%g .m xture was

heat ed foff5SEthdhr y ﬁﬁn k?%ﬁﬁ;?ﬁﬁ%%ﬁ g *C6nf VSnagﬁan t he
hydr ol ysi ﬁea&hess@tstt@ﬁga\mzm diifieed thie hnmnciemmatad thl@lat:emlsl 8fent
appr ox T ltln white solid was filtered off ut, ov P205 in
vacuo ove?ﬁ gﬁ? évi | PRRSLREON 15 Eq-he 35deagedy gBPOVégéln the

PCT/ US99/ BdQ@¥4of echysaﬁimzeﬂo iwhiet hare) /afm @rdmlfmlsh:elred andher teflpounds

yielding 7.35 of compoun N cal c. For H12N04C1: .C,_ 51.28, H, 4.69;
| 5 aa” P58 aomeosSHTBS S AR Rfeny overiiefl ate a1, Saedtn Tht
t hat nel thdglpoénésm@; mhme tmgea’(m cﬁspdu:saldqnmé whichadeebyiothe sane

TELod, SBOM RaPuL BePLISHEL L) SIEN 8 SIS, cagae bDL 0, Age o

0. 0506 nDbiaMaSoaﬁdedofOtﬁﬁﬁenfor3ﬂﬂ&ﬂk:nq&&m@db@kﬂdweéy is desired.
Delivery can be improved by delivering more active agent over a
period of time, or in a particular time period (such as to effect
quicker delivery).

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 blood, e.g. an
increase in blood clotting time caused by heparin, or a decrease
in circulating calcium levels caused by calcitonin. Alternately,
the circulating levels of the active agent itself can be measured

directly.
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10 fl ask containi ng 6-chl orocarsal am 110. 0g, 0. 0506 nol) and 7 FFR 200
di net hyl acetam de (50 m ). Ethyl- 5-bronoheptanoate (10.91g, 0.0460 nnl%
was added io@dfeRPrtion to the stirring reaction mxture, gRguéRaLINg of
the reaction mxture was started. The ' reaction tenperature was naintai ned -

at 80C a”ﬁz@:'ch?%gokoogel ?‘hEﬁ?gEPER&f_D NewpdBAkRE Was di scontinued, and the
reacti on erature. The reaction

m xture was vaChemtbilvedied ardmphesfillestratke ties wasdredionm thi tthemt20 n
portions of ethyl alco . _Water_was_ad o the filtrate til .an
or ange- br g\?vﬁ‘li"afy'ilanwasgﬁhlt 88#8 ﬂ’é?/eg%)\r’éeirgidbp’?t%%leﬁ?t 'f‘m]se%solq%%ﬁﬁfs

i sol ated byadeaueda.filtrati on and was washed first with 20 m s of ethyl

al cohol and then with 20 mls of heptane. This solid was transferred to a
round bottom flask and 200 m of 2N NaCH was added. Heating to reflux was

started amaﬁgmgi pued fOéo%guga.Pgﬁaf@%ﬁon was then cooled to 25 C and
t he reactt ' re was T ar N HC1 solution. The white

solid, which pMethpidt Ated, Puapatrsbion colf bgompoundhtdon, Avall rrmnmgs thaititiared

o 550 ( 63L00FoF EECpRBHCE. TRSHT S5 ot SAE R hor iy g Bt -p-

Conmbust i oprasaly$is71%G, 36.69(mabt, )]l &FudB(f ouam) ;2MGBqitows .ol iwmal c. )
, 6.09 (found)_ . %\ 67,(cal,c L4, f N Anal.ysi s:
(d6- DVBO) Sygr?ﬁ;;? é?olﬂzec_oo&(??hiél 13?%f‘§¥£, %ﬁ]%ﬁe @%&9 ?ly%l—{(’ﬁ\‘ﬁ%l b
7.94, d, 1Ho@Heqtt hwae, addetddyop8is86to thé dt OrA0D IO E/D C.

PCT/ US991 74 7,42 d).1H ( ara_to.amgde): 8 6.92, d 1 Hortho to
nyar oxi defFheathe- 2gitkidn PRt O O el Sirdiathondd (o diaaly ik 1o
E:OO—I)_; S émélﬁl_enﬂl ttéHpéElaIZubgt ggawamdsieirl?ﬂilfg? aa-;mrilafﬂ-é;atﬂ allnﬁﬁ,erm 4Hd |
remai ning ali iC : ounds a wer.e al so pr.epare
by Uhi 5 nECRBEERERRS ¢ hahapBFoRF| SbE. STLFEIS YRs drsih oo Vet He 12 bv
(Prepggat'i al;eoadﬁﬁ)mli)enndglimﬁ éodgﬁrpgmdimbdeZ arlimo;d&miﬂcg{ 04147539 _rtQ{ezn
17.88g, 124.5 -e xy-8 10 ~, oxooctanaj c i . 199, 124.5
ol ) 0 bEKEEasERY vhthasEhYE Sahate 15 Bnid i nahReEi TR e (

0. g?Sg, _ 613§eﬁg?waar3ndiﬁedgbvef daﬁmﬁt@weme waglheataﬂ &id r&jﬂd@@;}(ﬁé&@
unaer nitrogen for our durl ng Ich.wat e . Dr pauc I n e
reaction &stﬁgﬁﬁved'rgﬁ 5?@6?}‘8&’%5&%‘{1}??%{‘!'%% *%@Emgﬂqé‘f r@rééed%ﬁ%ﬁfi%
15 unit. whth bRyRaorhraoeindyr aphie ofesil t Ly grixt etalards & Aedd hep g
1/1) revealed the conplete reaction 'il'o.the c%g‘%e reaction m xture was
added a 2W§855€E§r§g?8iri BnhBET R OH ¥4 2ERRtCa 152G HEPT 5 i on was
g_eflt eddat g:bﬁf:lléﬁef or2 gﬁehmikbﬁﬂegggb edona’éﬁtﬁaoécedirul aaaﬁn{@ra% Xddirdel fnaed .
ilute et acet at.e and wat er agueous

| ayer m%&ﬁsﬁgﬁxkf‘ﬁgt% pGr ¥ 8n§°g¥g%§’(ﬁ ! ﬁ%ﬁé%aﬁ(ojfs%%ﬁ)m%ter car ef ul
sfepﬁr gti omathbﬁomﬂageuggbggatewagoCklffd:lﬂ? ansl @Odﬂiﬁfﬁhd\iéhmz 10% sol uti on
of hydrochlorig¢ aci . nmL, . 25 0 a sol | i C S
filtered, washéamRPPﬁgﬁe}éﬁé?' aﬁﬁ'g};nerg‘lm%%r ajz-g':{/g'cuﬂtﬁiiééﬁr i'rt';u'rE(th]'i \g'sr,apquh'
di chl oronmgghane, aggorded,t heodesdir esl1atssl were also prepared by this
(8-(5-Chl oro: 2- hxdr,oxya[g%l i nog_-- 8- pxooct anoi ¢ aci d% 2%.85399, 60% as an

of f - whi t eMEEPPH: UEBPE EBSI BRRTORF §§F fisS KR DHERS M &6 - wetdppounds 120,
acetoniti hebaghlli £28Ckdre980680htepafibd by, tR2ONMA LIV Jusbhdlitthe NP
123-124C, 1H NI\/R,% DVSO d6, 300 M—|z% b: 1.28 (m. 30 4|—% , 1 .51 (m 4H ,
2.19 (t, 2PpPropyiage ftayping gagert :,Lsil—ﬁx?e%t. 9@‘?%&,11 H§actAdgs &y i
9.20 (s, &bhtaifidg the &Hr. 12.00 (br -3 7

Method B: Preparation of compound 60. A slurry of 1.03 g

(5.62 mmol) of 3-amino-4-fluorohydrocinnamic acid and 20 ml of
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7 FF9 Q003 WD 001 07979 PCT/ US99/ 17974 s, 1H); 13C NVR (DVSO d6) 75FRMHY b:
24.29, 24.90, 28,20, 33.58, 35.90, 116.50, 121.02, 122.20, 123.41, 127.74,
148.23, 171.93, 174.26. MS mz 300 ( M+l )+. Anal. Calcd for C19H1BCLNO4:
C, 56.10; H, 6.05; C1, 11.83, N, 4.67. Found: C, 56.07, H, %7%%59 ﬁ.’g],}. 98,
N, 4.64. CHHPOUPHNTL1O was prepared by the same method usind 3ppropri ate
starting materials.. unds 124-130_can al so be prepared using this

Co
net hod wi t“l*?tthi’éled'ffpr%ﬂr{’ggé ¥egr FrRgtRat ¥ FRI 5. 42 0 ExEhple @ -1t M oi d

Hor none Deds Mar i @18)1 3avagent Bek ger ahat was oheat &3 (4 &) r SoRisn g 50! 19 ans, . of
delivery a%ent conpound and parat hyroi d hornmone residues 1-34 1$ (PTH)

(resi dues FeACHIRN SYRGHUEENYAFt ROBSRPoLAdOG 0 d visFea b paktdy 2 4 ml

sol ution of; the &,OWP.%%W% prderebt RS aMh £8. t Ner 0di 4 sdldg Of ot e min,
.conpound or by converting the free acid to its sodiumsalt by naki ngl

a

sol ution dfhishansgippsunas serreAngntadanngdénel equtvanehtansd addpdiflowly
hydr oxi de {d. D 49 oot (bid Wil 89220gMENoBakRE1 [ TOF PRI NEdy By 125%
.aqueous propylene glycol (for I'C). The final dosing sol utions were "prepared
by m xi ng alexisimant oMt pdnmethileneTehievide sol The oregaanr anixtursyi ng
a concentratd RFHLm:) <Ak Il ebinggte.-th %ﬁ A s Iy
3.0 mM). eé' %nlg{l)%% aﬁ'2 EP%ahdggggg%ugég g? eﬂzlfi stevtqa 2???’1’?6??1 el ov?/.
Mal e Spr aguedesitlegriatasidei(§hKngObed heeviaRed- 250§ Rme) fand deking 4 Xhdsrs

and were I Ni ' 4 ) Pé@fc; [ ne; / 15
m nut es prq?l?r’ t%'t}g%rgdnéé%ﬁ%arggﬁ sé\li\lg?éggﬁmgﬂlgs%ge&lrlgé one 0 rptejhrtga]vocsﬁ N
sol uti ons atbdownisly YerlomOs8didr 0TBenbpkidf vas | Rerps okl szep| Txomelfe ml
col l ected rigd | ai Lier e et ] j PTH
concentr at%néﬁﬁe%tuﬁm%%gﬁ%ekh gtljlhvgné &gégﬁq%gm% i gfc}{gbﬁiﬁlfgs - 38 ~
F E ~ 2003 MW3EI0NEY 919 seadiveiteduagqassny kodivmchicsdporgre ool @Ajon.

o9l L Kl 1 BCR10Y EHAMEERLEE N2 [ BPOLALE LR (SPWBLE) AMihe
illustratéd in Tabl'e I, bel ow.
solution was acidified, causing a precipitate to develop.
Isolation by filtration afforded 0.58 g of (38% yield) of
product, mp = 202-4C.
Compounds 59, 61, 74-81, 107, 109 and 111-113 were also
prepared by this method using the appropriate starting materials.
Compounds 37, 42, 44 and 134 could also be prepared by this

method using the appropriate starting materials.

Method C: Preparation of compound 1. 1,4-benzodioxan-2-one
(4.50 g, 30 mmol) was dissolved in acetonitrile (75 ml) in a 250
ml round bottom flask equipped with a magnetic stir bar, argon
purge and cold-water condenser. Triethylamine (4.17 ml, 3.03 g,
30 mmol) and 4-(4-aminophenyl)butyric acid (5.37 g, 30 mmol) were
added. The reaction mixture was heated to reflux for 2 hr,
stirred overnight at 25C and concentrated in vacuo. The brown
residue was taken up in methylene chloride, and washed with
agueous 1N hydrochloric acid solution (1 X 100 ml). The solid
that formed was isolated by filtration, and rinsed with agueous

1N hydrochloric acid solution and water. The resulting solid was
21-



Table 1. PTH Delivery in Rats - oral (PO and intracolonic 7 FER 2003
(I © ConmpoundMet hod of Adm nistra tionConpound Dose (ng/kg)PTH Dose

(~g/ kg) MeanwiBaaly7dser um PTH ( pg/ nL) 3PC3001 00222 15510PC3001G4AR99/17974
335791 C1002573Z 577801 C100251456 48686P0100200089P010020027

6190POL00 02905 +d292PCP920
15594P@0§%%§7°gég%g§%&%’8£o‘éé2. 13%830’. 4%15'0&2%3%708%%0750%@%@ as a tan
81. 81102Pe0d0800§94982, 98%. PiebAP0100200185. 52 59. 471031 CL002538. 53

30. 9104P0100200286. . 74106P 94, 91
1220. 06106P01002001§§8£.39‘%3% ? gﬂggg%%%%%g%’g%ﬁe%?d s Y B0

48. 81107PE1B92R6Es0MASin 142d 281 aMRRICAPOPREA. 3id.191. 97107P0Z002001302. 99
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Exanple 3 - Heparin Delivery Intracolonic dosing (1 C PCTNS99/17974

conposi tions cHBtRodi Dg dpiréeparytioentdf compoeunt &€. hepa(¥+3 sodi um USP in
25% aqueouys propy ﬁneﬁglyﬁol wer e ﬁé&fared b m>dr¥§ﬁé%é$er f he sodi um
salt of tA&NAEKBEAMICHESYLERBIBPCR TRl att d'dRP i Ing MeE ifum
salt withgepetedyi ¥abant, 9f d AL Lo AYIEPKi deadild r - 8 Tami €& 4pry IGRTRRURI
and heparin powders were nixed 25& aqueous pégpgll&e géycol was added,
NaOH sol uti on fagCiBEeEn ?ﬁeop%nﬁe $9§HW?%ht BiMm RTuted to a vol une
of 3.0. pHivasrebatked1ayt) adinsteshy]idesessand tao phECS. e e fdddate
conpound and heparin dose anounts_are '&eﬁ}z@d in Table 2 bel ow, Mle

Spr ague- DYRFefrratsdwEiERi A BStAeehd? RPheNES FRSRERA fwrden ours and
were adni Hya&s?ea KehaghReré 4fofUl &y andried| QU BF8Z i s (deoved kg) 15

m nutes prior fto dosing. The_ dosing solutions were adm nistered to fasted

rats at afdéFtirEiaBse Bhe1fHFREL1IER OBRS SEARFIT RN cbt | 6-E @RI byThsar di ac

puncture E@Ehﬁ%”gaéhﬁeéﬁ?%ﬂéﬂiﬁédoﬂr&ﬁ ket R de/ { ek OB k@A t e HERATd fE org
uti

activity was determned utilizing the activated partial thronboplastin tine
(APTT) aclefdfngft 662heyhet@bdobfPFRAGE  JUB = B4 1{Cal Di agnosis and
Managenment by Laboratory Methods; Phil adel phia, PA;, WB. Saunders (1979).
Results are given in Table 2, below. Table 2. Intracolonic Delivery of
Hepar i nConpounigthaddEef Peeparatien of compound 2. 4-(4-(4-

benzyloxyphenoxyacetyl)amino)phenyl)butyric acid was prepared by
the reaction of 4-(4-aminophenyl)butyric acid with 4-
benzyloxyphenoxyacetyl chloride using Method C.

A slurry of 5.00 g (11.9 mmol) of 4-(4-(4-
benzyloxyphenoxyacetyl)amino)phenyl)butyric acid and 150 ml
methyl alcohol was stirred under argon for approximately 20
minutes. A catalytic amount (0.4 g) of 10% palladium on carbon
was added in one portion. The reaction vessel was evacuated. The
reaction was kept under a hydrogen atmosphere overnight at room
temperature. The palladium on carbon was then filtered off and
the filtrate was concentrated under vacuum to give the product as
a white solid.

Compounds 8, 9 and 38 were also prepared by this method

using the appropriate starting materials.

22-



ti onConpound Dose (ngy/kg)Heparin Dose (ng/kg)Mean Peak APTT (sec) 71 C502559
41141 C502554 21281 C502555 27331 C502542 21341 C502558 t 31 -40 77%@7@%
zoos WD 001 07979 PCT/ US99/ 17974 Table 2. Intracol onic Delivery of

"Hepar i nConpoundMet hod of Admi nistra tionConpound Dose (ng/kg)Heparin Dose
(ng/ kg) Mean Peak APTT (sec)35l C5025154 171411 C502541 26461 C502552

34481 C502575 mAHIH 511 Pr A4SEAGEIP BE2 4ompPREE| 83025A2E5UsSpEBSEPES0L25¢|

75601 C502571 4377] (502550 . 18851 C502527 .t 4861 C502524. .186 25 3
11871 C5025%4- §2 1%74%0 5@%01)38?31‘5 é.g%gé‘%é’lsﬁfé’gf’céﬁégéld?go#%@2%2%% 8-
7911 C502524m; AS2d 580252 % c 1293 11@3 QR >t GI4WES2E5€CD, A3%eCand530 ml of

2961 C502572 t 63971°C5025 33. 10981 (502525 599|qgg2534 7100] 0502531
91011 C50253rxan Nasmated o Fefio-cof355% 7 by, 5thS| E5BSEHAN gwas

2. 0106l C503§:4§1et]e6-@as 4easured by HPLC). The deep purple solution was
cooled to 25C and acidified with 3 % aqueous hydrochloric acid to
pH = 4.00, causing a dark precipitate to -form. The solid was
isolated by filtration and recrystallized from 65 % ethanol/water
to give 11.86 g (67% yield) of the product as a yellow solid, mp
= 108-9C. ’

Compounds 3-7, 10, 40 and 43 were also prepared by this

method using the appropriate starting materials.

of sodium nitrite, adding slowly so as to keep the teriperature
below 5C. A solution of 2.8N aqueous potassium ieflide (;.01 eq)
was added. The reaction was stirred overnight: The layers were
by flash

chloride as eluant to

separated. The organic phase was purified
chromatography using methanol/methylen
give 4-(4-iodophenyl)butyric acid.

acetate (0.01 eqg). The reaction mixture was refluxed for 18 hr,
cooled to 25C, acigdified with aqueous acid and extracted with

ethyl acetate. he organic phase was concentrated. The residue

was purified by flash chromatography using ethyl acetate/hexane
as eluant-to give 4-(4-(2-hydroxyphenyl)thiophenyl)butyric acid.

0.33M solution of 4-(4-(2-hydroxyphenyl)thiophenyl)butyric
acid and ethyl acetate/acetic acid was treated with a 9.8M

ide—After—stirring--for—l2-hrx,
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AT r. n cuu= VI' O 00/07979 PCT/US99/ 17974 Table 2. Intracol onic BIEPERy
of Hepari nConpoundMet hod of Adm ni stra Li onConpound Dose (ng/kg)kbparin
Dose (ng/ kg) Mean Peak APTT (sec)l06IC502527 7 12. 6107IC50252g

6. 11081 C5Q4 e ) Y 104 257 { p28ed. t

0. 71111 C502524. 4 3. 3112|C50252. 7
34131|c50253§1ﬁ36439n|pé £5 108 "rﬁmaﬁeasﬂﬁhxaﬂﬁlvﬂnan
' A & : doshnge sol utions of

G owt h Hormne } e . _al,
del i very agent conmpounc and rhGH i n phosphate buf er were prepared. A
solution of the conpound was made either with the sodiumsalt of the

compound or by AU HiN0eLIBLaRIoACkE. Linkbiad 08U £2E LN IEKAGS

solution of th I'ng, one equi val'én ~.Th
hydr oxi dE3(.570 d\|)(17alad meholl it blfg wairbmphbspbnanobuaﬁérmeﬂlﬁ)yll'éneefd:lmbd:rill:wi ng

sol utions were rep the ¢o nd splytion with GH stoc
sol ution @i %hgﬁF &Hgéﬁprgfi%ﬁggfgi%g ??ﬁf?ﬂ??néﬁkf?ﬁxiﬁé$ﬁ
to tlhe dec?irfdeqcy(gilluase (brﬁshgtlbyxe:%cﬁlatideTheTherm@a'@dlmdniiaﬁfhélQB& HeERES
are listed in Table 3 Daw] ey, rat s, we I n 200 250 g
were fasté&® F@F M 6 gﬁd g ﬁFﬁF§t§€e%g§ f%5$$§ AT R ﬁg ated in
chl or pr omgaici® (1T§engékgbw1§o&hHUWas pdent i fdedoas Ng-bIdrfondriyl WeL €2 -

admnistered 1 m/k he dosing solutio Blood sanpl es were -42 7 FE
f~ Z003 mBlGGFﬁ%gﬁgg §gff?9?ﬂg was used as 1s.

A suspension of 2.99 g (7.72 mmol) of 9-bromononyl N-(2-

nitrophenyl)carbamate, 1.61 g (23.3 mmol) of sodium nitrite, 4.50
ml (4.72 g, 78.5 mmol) of acetic acid and 15 mL of
dimethylsulfoxide was stirred at 35C for 7 hr. The reaction
mixture was:acidified with 3 % aqueous hydrochloric acid and
extracted with diethyl ether (3 X 20 ml). The combined organic
layers were extracted with 2N agueous sodium hydroxide solution
(3 X 20 ml). The basic agqueous phases were acidified with 3 %
agqueous hydrochleoric acid, causing a precipitate to develop. The
solid was collected by filtration to give 0.79 g (30% yield) of
compound, mp = 90-1C.

Method I: Preparation of compound 64. 4-(4-(2-
aminobenzoyl) aminophenyl)butyric acid was prepared using Method F
starting from isatoic anhydride and 4- (4aminophenyl)butyric acid.

A slurry of 4.73 g (16.0 mmole) 4-(4-(2-
aminobenzoyl)aminophenyl)butyric acid and 40 ml of
triethylorthoformate was placed under an argon atmosphere and
heated to reflux for 18 hours. The reaction became clearer

during the reflux. The reaction mixture was cooled to room
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collected serially fromthe tail artery for determ nation of serum7rff@&3)03
concentrations. SerumrhCGH concentrations were quantified by an rhCGH
innunoassay test kit (Kit # KLF4015 from' Genzyne Corporation Inc.

Canbri dge, esults are presented in Table 3 bel ow Tﬁé’hﬁs@mﬁta'
Del i very of 0&@!?,975 Rat sConpoundMet hod of Admi nistra ti onConpound

G P N e e

4476PO200340 gil47 AR@Q0 (83%4ytiebd) 10f Exbepprodudal mpx CAliciaoad.n (sCT)
Delivery Oral dosing (PO conpositions of delivery agent conpound and
salnon calcitonin (sCT) in water were prepared by m xing. The anounts are

listed in Tabl gtethotdbd: rTUPQfepﬁﬁ?ﬁBﬁ)dﬁdoWaeozﬁplﬁi&dﬂ te3 .15 2.0, 08M @bluw@tien. of
Either the sodium.salt of the ogEou V\,?f used, or the free acid was
B§t PPRERY LA

conver t ed 4 d 4% Heé ~SWGrRYRRERY REYEQ 1At omattyd eRsd addi ng

one equi valiakiriefe SR WReRAYdHOWL ER 41e@ O mhchldiddfdiiensdile watier at9@c~tg
sCT was added to the solution. Water ygﬁ?éhen added to bring the total

vol une to The Feamtiomm@ixshyei BAShal ne? & h & XoReéhStagred §PT150

my/ m . (Fary ¢enpounds sbi§eaRdwad3sthgped! ot £ onwn@r&ﬁduét %st %u%h gy_and
t he vol une dose was doubled.) The total sCT. - wo 0007979

PCT/ US991 bro 74 aghn cbmamattiogiaphy 36ing/ sFhyk F@ﬁewﬁd&ﬁa@nﬂ@ceélm Bicd e ps
anmount of einn\&a%dJE;)‘iQret @neepbhukp.the final sCT dose of 100 ~g/ kg when

2.0 m/kg was dosed

Method K: Preparation of compound 84, 8-N-(2-
aminobenzoyl)aminocaprylic acid was prepared using Method F,
starting from isatoic anhydride and 8-aminocaprylic acid.

A slurry of 6.88 g (24.7 mmol) of 8-N-(2-
aminobenzoyl) aminocaprylic acid and 100 mL of methylene chloride
was cooled to 0OC and treated with a solution of 2.00 ml (2.08 g,
12.4 mmol) of hexamethylenediisocyanate and 5 ml of methylene
chloride. The reaction mixture was heated to reflux for 2 hr,
cooled to 25C and diluted with 20 ml of ethanol. The resulting
solid was isolated by filtration and recrystallized from 1/2/1
ethyl acetate/ethanocl/water, yielding a total of 5.15 g (57%
yield) of the product as a tan solid, mp = 138-142C.

Compound 135 could also be prepared by this method using the

appropriate starting materials.

Method L: Preparation of compound 51. 8- (N-6-chloro-2-
methoxybenzoyl) aminocaprylic acid was prepared using Method A,
starting from 2-chloro-6-methoxybenzoic acid and 8-aminocaprylic
acid.

A suspension of 1.27 g (3.72 mmol) of 8- (N-6-chloro-2-

methoxybenzoyl)aminocaprylic acid in 200 ml of methylene chloride
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Mal e Sprague-Dawl ey rats wei ghi ng between 200-250g were 5 fasted fc?"FF%UU?
hours and were adm ni stered ketam ne (44 ng/kg) and chlorpronBZ|ne (1.5
ng/ kg) 15 rwond/emrprior to dosing. The rats were adm ni st er edTUSH/17RY of
dosing solution (2 m/kg for conmpounds 118 and 123). Bl ood sanples were
col | ect edysdrt ald yazféy&matdae;gcaidr@maeg vooledumcs T was detateidned thy 8 ml
testing mnth 10 an Akit (Kit # El AS-60Q3 froanenlqsuIa bor.at ori es,
Inc., SarPica 1l NeAoromd s FHEEoR Ao metie 1e OkBderi ed for

conpoundsy é\ﬁé&s %f&% $droldPuin | maubahed caitleld Rl ta@ptrb@%ta%l kady for

2 hours wt haki ng |n t he dark, ‘washed t he pl ate, added serum and
bi ot i nyl a&@nplpﬁé-'gm de'—"l"eﬁ*lc}“ecﬁqtu‘t% Ete maslgu&yxfcﬁa@,d Vil ¥REEK G96r ni ght

in the dag ’1%?6#5& A tOA ! usltrf@tl%g)éﬁ I@@ee s%pa%lt%w Tahle sdueBats o al

Del i very o ni n(sCT)| nConpoundConpdund
doses CTSetayesCHam/ s Boded i/ iy esdnienesphdprides 25 %33 01041055028583

tzéézu()igil) ?‘%’q?gimdz%g‘%s%@ é% e 119(?\'@15315?’%%%@%57‘”“6’ tiltered

603(301) |@2dmawra7®(dsam2@1csm O0he xesultingr whix@0sondd0®as7979
PCTNS99/ t lL.Qn t t ho cand
publ i cat |11(7)ens ar eeJhereeby [ ncorporater?il'/leaa)r/bter%ttaD %pgjﬁé:%@f rt{'%t %glf%%gnt r?’e? .ngfl\/any
vari at i ongieffd)t hef presbrt i meerdt ilE6+MJ.] suggest ' thenselves to those
skilled in the art in light of the above detailed description. Al such
obvious variations are within the fully intended scope of the appended

claims -45  Hdtiod WO0PMalrdt iCldf MaRpoundl 17A conpewndrseeeired . bgom

t he group cons' sting of conpounds_1-61 and 63-135 _and salts thereof.
(0.034 mole) of dihydrocoumarin, 75 ml of acetonitrile, 4.79

ml of triethylamine (3.48 g, 0.0343 mole), and 5.62 g of 3-(4-
aminophenyl)propionic acid (0.034mole) was stirred under argon
and the flask heated to reflux for 18 hours. The reaction was
cooled to room temperature, and the acetonitrile removed under
vacuum. The residue was stirred in methylene chloride and 1N
aqueous hydrochloric acid, forming a white solid. The solid was
filtered off, rinsed with water and methylene chloride, then
vacuum dried at 50C to give 5.17g (86.1% yield) of product,
mp=163-165C.

Compound 16 was also prepared by this procedure using the

appropriate starting materials.

Method N: Preparation of compound 52. A solution of 10.0 g
(65.8 mmol) of 3-hydroxyphenylacetic acid in 50 ml xylenes was
treated with 6.45 ml (68.4 mmol) acetic anhydride. This mixture
was refluxed for about 2.5 hours until most of the xylenes and
acetic acid by-product was distilled off. The oligo- (3~
hydroxyphenylacetic acid) was isolated as a brown oil.

This o0il was dissolved in 150 ml of 1,4-dioxane. A solution
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2. A conposition conprising: (A an active agent; and (H a corrpo?rptmggg
sel ected fromthe group consisting of conpounds 1-61 and 63-135, salt
thereof, and 5 m xtures thereof. 3. The conposition of claim2, wherein the
active agent is selected fromthe group consisting of a biologically active
agent, a ch®R MY active agent, and a conbination ther eof PCAUSHE74

conposition of claim3, wherein the biol ogicall ctive, agen{ conprises at
| east one Y ot%i N, Fpde¢peplimed, p8§tiﬁé?m ?H%H%beﬁl?%%.c?ﬁéi%ﬁa ml of

mucopol ysang hedeo1e@ RN YAIAkbRdear tbi Phe. oPigomdhessDupDsn ! i omeof claim
3, wherein the biologically active agent is_selected fromthe group
consi st i ngFeFCt oMK RGIET¥REs heRGRENTYr BRE Hih o YereidlhhaH) The cHigisingames

human gro JIRRRY (4 ReViNe GHeaW oHQT FREES e DRSS! Nfken 4B in BnF E
A Q03 V\Dv%%lrg%w p%w(lﬁrsa%; 179745 growt h <t31or rmnes,ueér owt h endh in 2N

hor none- r éladbianf leatararded witdr fWPoh80 Bl peRriererol (Sthnt agatiade -
y-interfergn, JqiRhleekiRrlwadt@ehedkifs 2ied Ntk N POEEHDL: & NRUIE N,
bovi ne insulln,” human
solution and was then extracted with three 100 ml portions of
ethyl acetate. The combined ethyl acetate layers were
decolorized with activated carbon, dried with sodium sulfate, and
concentrated under vacuum. The resulting brown oil was then
purified by column chromatography using a silica gel column with
ethyl acetate:hexane:acetic acid (60:40:1) as the mobile phase.
The resulting white solid was washed with warm water (40-50C) to
give the product as a white solid.

Compounds 41, 45 and 47 were also prepared by this method

using the appropriate starting materials.

Method O: Preparation of compound 22. A solution of 3.0g
(11.0 mmol) of 3(-4-(2 aminobenzoyl)aminophenyl)proprionic and 10
ml of methylene chloride. Acetic anhydride (1.12g, 1.04 ml, 11.0
mmol) was was added dropwise over 30 minutes. Once the acetic
anhydride was all added, the reaction was stirred at room
temperature for 18 hr. The reaction was complete as determined
by HPLC. The resulting solid was isolated by filtration. The
resulting white solid was dried in a vacuum oven overnight

yielding the product.

Method P: Preparation of compound 23. A mixture of 5.13 g
(27.9 mmol) of 2-sulfobenzoic cyclic anhydride, 5.0 g (27.9 mmol)
of 4-(4-aminophenyl)butyric acid and 100 ml of acetonitrile was
stirred for 18 hr. The milky solution was concentrated. The
residue was taken up into 50 ml of cold agueous hydrochloric

acid, extracted with ethyl acetate (5 X 50 ml) and concentrated.
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I nsulin, and human reconbinant insulin, insulin-like growh factcw7gp§%@q
| GF-1, heparin, unfractionated heparin, 10 hepari noi ds, dermatans,

chondr oi ti ngo obgyy7eol ecul ar wei ght heparin, very | ow nol ecub@rm@g/gﬂgu
heparin, ultra | ow nol ecul ar wei ght heparin cal citonin, salnon calcitonin,

eel cal ci t@pknreBYUTRA Qé!s%u@ﬂfﬂed dyt&rspﬂmeéhfbn(a&P napy halingat uretic
factor, antigens, nonoclonal antibo somat ost at | pr ot ease "15

|nh|b|toréceé@néhéébﬁtPéoth%p@h?agﬁn%@dﬂ¥Yﬁn?h?GQQQQHQﬁ; hor none, oxytocin,
| euti ni zi ng- hor none-r el easi ng- hornone, follicle stimulating hornone,

gl ucocer ebrosi dase, thronbopoietin, filgrastim prostaglandins,

cycl osporin, vagere&s@kn, pﬁépa%ynoﬁoclf wnmpmdid;rﬂ'z:.hrormgdqmntmn difsadi gm
chroanchate 'VEﬁEB"Cln 20 desferri m ne (DFQ, parathyr0|d hor none

(PTH), fr@a§neneBleropdHhy GReXRPERERIH % >t “P al Bfeittidie JRzmdds and

fragment Sacataﬁitﬁlén@lzmiy&wyl@ﬂfrﬂéd/cm a(rPE@e Byt | e&rdgni vatives of
t hese conpounds; and any conbi nation thereof .. The_conposition of claim

3, mherelﬁhiﬁéogPﬁméﬁﬁcéﬁi¥méct?v%s%ﬁﬁﬁﬁ)(Hﬁﬁnq4§%§|4EﬂHW%fe -unfibgc Fiid¥fat ed

heparin, Lg¥,fPbgCHAS" s{é\?fﬁ@& hepag b Nmiv@ies | oW Smjeecul @hew@behbaaﬁpaag "
ultra IOM/nDIecuIar wei ght eparln calcitonin, parathyroid -

2003 14' Oreplageqdowbul/ )50 1 70akhs HBReFRACIEYSR MHGHGIkE Was mwwdgrt@mh
hor mones, o 84c CHW I IW¥IStiles were distilled off (43ml). The reaction

was cooled to room temperature, causing a white solid to form.
The mixture was poured into water (100ml) and acidified with
concentrated aqueous hydrochloric acid. The resulting solid was
filtered and recrystallized in hot ethanol to give 9.77g of 6-
chloro-2H-1,3-benzoxazine-2,4 (3H) -dione.

A slurry of 5.77 g of é6-chloro-2H-1,3-benzoxazine-2,4 (3H)-
dione (50 mmol) and 60 ml of DMF was treated with a solution of
1,10-dibromodecane (52.52g, 0.175mol) and DMF (60ml) was added.
Diisopropylethylamine (9.6ml, 55 mmol) was added dropwise. A
thermometer and condenser were attached, and the flask was placed
in an oil bath. The reaction was heated to 60C for approximately
3 hrs, cooled to 47C and hexanes (150ml) were added. The mixture
was diluted with water (175ml). The resulting solids were
removed by filtration. The aqueous layer was washed with warm
hexanes. The resulting solids were filtered from the hexane
layer and recrystallized from warm hexanes to give 10.39 g of 6-
chloro-3-(10-bromodecyl) -2H-1,3-benzoxazine-2,4 (3H) -dione.

A mixture of 6-chloro-3-(10-bromodecyl) -2H-1,3-benzoxazine-
2,4(3H) -dione (10.39g, 0.025mol), sodium nitrite (5.52g, 0.08mol)
and DMSO (60ml) were stirred under argon. Acetic acid (14.9ml)
was added and the reaction was heated to 75C for 6 hrs. After

being cooled to room temperature, the reaction mixture was then
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thereof . 7. A dosage (A) the (B) (a) (b) 5 (c) (d) (e) (f) (g) 10 (h) wunit
form conprising: conposition of claim2; and an excipient~ a dilueny fEa 003
di sintegrant, a lubricant, a plasticizes, a colorant, a dosing vehicle or
any conbi nation thereof. 8 The dosage unit form of cI aim 7 wherein
active agenVQWW%Pected fromthe group consisting of a bi oPGGUSEYITY74 actlve
agent, a chenlcaJ%J active agent, and a conbination thereof . 5 9. The

dasage uni@isesehy %ﬂeﬁ?ﬁxﬂ @Wﬁﬁ%§91aﬁﬁewﬁﬁéﬁégWéébl9 avtHGE dgghtand 2N

conprises e on MRBRI o iRt (yEe BQRPPQ& for 2 h
pol ysacchalgl%ld‘Ii ?%Euco sacc {'}#Hll , car bohygrygte orel | pi d ?llé rsF FR

2003 WO 00203970 mmwmqrmmhe @olnﬁémoyé@eaehﬂﬂf#@ﬁnwmhcml FaS0s .
wher el n 1L he, bl 90O EaILY, A0l & ARl d %ﬁ@&%ﬂ@ e LBCe SRR %%*Péz?é' ng

of growt h hor nones, human g or nones reconbl nant rowt h
hor nones (ch&ﬁ;dé)mdlda@cmén hdfiredides 3 .far-ci ne growt h hor nones, growth
hor none-r el easi ng hornones, interferons, a-interferon, (i-interferon,
y-interferon, interleukin-1,

Method R. Preparation of compound 71. A solution of 3.22
g (18.4 mmol) of mono-methyl phfhlate, 2.90 ml (2.11 g, 20.8
mmol) of triethylamine and 20 ml of acetone was cooled in an ice
(salt) bath and treated with a solution of 2.00 ml (2.27 g, 20.9
mmol) of ethyl chloroformate and 10 ml of acetone, added dropwise
over 20 min. The white cloudy solution was stirred for 15 min
and treated with a solution of 2.53 g (38.9 mmol) of sodium azide
and 8 ml of water. After stirring for 30 min the still cloudy
solution was poured into 50 ml of ice water and extracted with
toluene (3 x 30 ml). The toluene phase was dried over sodium
sulfate and heated to reflux for 80 min. The reaction mixture
was cooled to 0C. In several portions, 3.11 g (18.8 mmol) of 3-
(4-aminophenyl)propionic acid was added over 5 min. Afterx
stirring for 64 hr, the reaction mixture was diluted with 80 ml
of a 3:1 dioxane/water solution and heated to reflux for 3 hr.
The cooled mixture was extracted with 2N (1 x 30 ml) and 0.5N (2
X 30ml) sodium hydroxide. The combined aqueous layers were
acidified, causing a white solid to form. Isolation by
filtration, dissolution in ethyl acetate, filtration of the
insoluble material and concentration of the filtrate gave 1.13 g

of so0lid product.

Method S. Preparation of compound 69. A slurry of 3.17 g (
21.7 mmol) of 4-hydroxyquinoazoline, 3 drops of dimethylformamide
and 20.0 ml of thionyl chloride was heated to reflux. After 150

min, the clear yellow solution was cooled to 30C. The excess
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interleukin-2, insulin, porcine insulin, bovine insulin, human in u#gnmmﬁnd
human reconbi nant insulin, insulin-Like growth 10 factor(1GF), | B
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hor mone ( PhEe) ;nghagpremlswosoﬁrcﬁ-l wamtisdtatodd s fJailruraﬁmrgaanchghnt@d in a

I f t t] t hyl I | (PEG dified
Gori vat | vEeCHIR hen EEnBRURG S RRP RS onbi nat Lon (her cof . 49V

ounds any conbi nation thereof. -49 WO
001 07979 ~ ~~sczmp8uﬁﬂms99éé7wsb ’flﬁréparél'meb}ddsage metiiod emeyt ctilaa'tm 8,

wherein the Lcally_active a nt Sonpr | sulln nfr cti,gn
hepari n, ﬁgﬁg gtfﬁ? &E?g ?n%é% Vé@y4ﬁ%§/ﬁglecu art ﬁh
ultra Iowemahecular wei ght hepari n, caIC|ton|n 5 parathyr0|d hornDne,

eryt hropoi etin, human growth hornones, or conbinations thereof. 12. The
dosage unit formof claim?7, wherein the dosage unit form conprises a

dosi ng vehi cl eygefBai 9l ngPﬂeﬁa@P&@ien%ﬁa@&hﬁ&mrﬁ oW cetic %Anmﬂae 13.
The dosage uniT—formor claim7, wherein the dosing vehicle is |'iqui

sel ect ed fFokBt mé, gFoBB Bon&d st iWEObY v&ﬂ%ﬁer¥ZP&ﬁQXk#R?QHQﬂaC%dhﬁh%JOOand
any conbi gat gx8Ngt RALEP! - and xylenes (50 ml) were added to a 100 mL, three-

neck flask fitted with a magnetic stir bar, a thermometer, and a
Dean-Stark trap with condenser. The flask was heated to reflux,
the reaction mixture clearing to a yellow solution around 100C.
Most of the volatile organics (xylenes and acetic acid) were
distilled into the Dean-Stark trap over two hours (135-146C).
Distillation was continued for another hour, during which the pot
temperature slowly rose to 190°C and the distillate slowed to a
trickle. The residue was poured off while still hot into an
aluminum tray. Upon cooling a brown waxy solid formed.

A 2N sodium hydroxide (34.4 ml, 36 g, 68.7 mmol) and 8-
aminocaprylic acid (9.94 g, 62.5 mmol) solution was added to a
solution of oligo(4-hydroxyphenylacetic acid) (11.06 g, 81.3
mmel) and dioxane (150 ml), added over five minutes. The

5 reaction mixture was heated to 90°C for 5.5 hours (at which time
the reaction was determined to have finished, by HPLC). The
clear orange reaction mixture was cooled to 40°C. The dioxane
was stripped off in vacuo. The brown residue was taken up in 2N
sodium hydroxide, extracted with ethyl acetate (2 x 100 ml), and

10 acidified. Extraction with ethyl acetate (3 x 100 ml),
-30-



14. A nmethod for adm nistering an active agent to an animal in n?ﬁg of the
agent, the nethod conprising admnistering orally to the aninal B 1003
conposition of claim?2. 15. A nethod for preparing a composition conprising
m xi ng: (A %t | east one active agent; (B) the conmpound of claim1; and -SO
~ FED 2D03 YP040L478 7-79 ~C~' / N-99~1Z 7974 (C) optional |y, BCHYSIHHGI"4
vehicle. 16. A conpound conprising conpound 105 and salts thereof. 17. A
canposition conprising: (A an active agent; and (C) the conpound of claim
16. ' 18. Aecohpuirdngowpth s¢apgpednpdiiinsLvar sadiun tsvdidede, 2ad n
conpound L.sL.0g 6 re0f .m 2 Lt
conprisin%gggébékgglgggyggogﬁéét?92%6§?%&3H§Qﬁﬁé cgﬁ%%ﬁﬁgtggggﬁgkhl%gr%r

19. 21 A desage (@nktimés) nandnpavei agtan Aoltikk wuiglosias aecafystladilozed or

20; and(8)_(a)an_excipien il uent | Si ra

'Iuhrir~nt¥Féf§ gFS?t?géﬁﬁé}%g%gégo?%r ﬁﬁg%%?gpéiégiggﬁ%ﬁﬁg1eF%bthfaﬁﬁn
conoi nit | epltdereof . 22. The conposition of claim3, 17 or 20 nr the dosage
unit cormofclaim?2l erein_the tive agent .i.s par roi.d hornone. ;3.
Tno conposi ti on“BPLP ?nigé Talgo}&gow%ﬁe ta}%‘ésodé?sraedgaﬁ ?:X'f %%Sof“eg?laﬁm 2~
wherei n theiagt the agpnbpisateparant i mabfeerialapos~tion of claim3, 1 i

or 20 or the dosage urllt formof claim?l1 whPrPin the active anent Is
growt h hornone. -51

Method U. Preparation of compound 72. A suspension of 4.11
10 . g (25.3 mmol) of 4-hydroxycoumarin, 4.54 g (25.3 mmol) of 4-(4-
aminophenyl)butyric acid, and 20 ml of acetic acid was heated to
reflux for 7 days. The reaction mixture was cooled to 25C,
causing an off-white solid to form, which was collected by
filtration. The filtrate was diluted with 50 ml of water,
15 causing a second solid to form, which was also collected by
filtration. The two solids were combined and recrystallized from

65% ethanol/water to give 0.62 g of product.

Method V. Preparation of compound 85. A slurry of 5.00 g
20 of 10-aminodecanoic acid (26.7 mmol) in 70 mls methylene chloride
was treated with 6.78 mls of chlorotrimethylsilane (5.80 g, 53.5
mmol) and was allowed to reflux for 140 min. The reaction
mixture was cooled to 0C and was then treated with 5.58 mls
triethylamine (4.1 g, 40.1 mmol). After this mixture stirred for
25 about 20 min, a solution of 3.91 mls of o-fluorobenzoyl chloride
(4.24 g, 26.7 mmol) in 10 mls of methylene chloride was added
dropwise to the reaction mixture over a period of 15 min. The
reaction mixture was allowed to stir for 30 min. at 0C and then
for 18 hrs at 25C. Methylene chloride was removed in vacuo and
30 100 mls of NaOH solution (2N) was added to the residue. This

mixture was allowed to stir for 1 hr before the mixture was
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7 F F ~? 2D03 25. Tho conposition of claim3,17 or 20.or the doZ?PEZﬁG’iﬁt
tnrmof claimZl wherein the active agent is calcitonin. 66. The - )
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wherein the activo agent i.g selected fromthe group consisting of a
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heparin, Tow nol ecu ar wei eparin ‘ecul ar wei
ultra | oW & e2uyaro mﬁ;:jhnoh)eparllﬁ;e:caﬂus owi ¥t unea rettiryrest (fdmrarhme: 20

eryt hr op%ﬁtll n m @qimﬁ S n?f% qlgml nat i 0ns Rk ge%f 30. A

met hod fof adni ni &t eF1 ng an acti'v o an animal 1h n of the agent,
the met hozceypréniowl achd ot Sder (58). B0 a0 127& wlaniimal7% i cafposi tion of

o B R el RO e G e L B
19. -53 over a period of 15 min. The reaction mixture was allowed to
stir for 30 min. at 0C and then for 18 hrs at 25C. Methylene
chloride was removed in vacuo and 200 mls of NaOH solution (2N)
was added to the residue. This mixture was allowed to stir for
25 several hours before the mixture was acidified to pH=3 with
hydrochloric acid solution (2M). The resulting solids were
filtered off and dried in vacuo at 40C. The solids were
recrystallized from water/ethanol (3/1) yielding a solid, which
was allowed to dry for 24 hr in vacuo at 25C. Yield of product
30 was 27.35 g (44%) mp= 185.5-189 C.
The sodium salt was made of the above solid by
dissolving in 150 mls of ethanol with warming. Sodium hydroxide
-32-
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(4.95 g in 14.5 mL of water) was added to the ethanol solution
and cooled to room temperature. The resulting solid was filtered
off using heptane to aid filtration and wash solids. After
drying a tan solid was obtained (27.73,92.37%) mp > 230 C. CHN

calc. for CqgHyoN10sNa®0.40H,0: C,47.21; H, 4.28; N, 5.51; Na,

9.04; found: C, 47.14; H, 4.32; N, 5.36; Na, 8.45 and 2.83%

water.

Method X. Preparation of compound 103. A slurry of 25.0 g

of f-alanine(0.281 mol) in 300 mls methylene chloride was treated
with 71.33 mls of chlorotrimethylsilane (61.06 g, 0.562 mol) and
was allowed to reflux for 1.5 hours. The reaction mixture was
cooled to 0C and was then treated with 117.50 mls triethylamine
(85.30 g, 0.843 mol). After this mixture stirred for about 20
min, a solution of acetylsalicyloyl chloride (55.73g, 0.281 mol.)
in 150 mls of methylene chloride was added dropwise to the
reaction mixture over a period of 15 min. The reaction mixture
was allowed to stir for 30 min. at O0C and then for 18 hrs at 25C.
Methylene chloride was removed in vacuo and 200 mls of NaOH
solution (2N) was added to the residue. This mixture was allowed
to stir for one hour before the mixture was acidified to pH=1
with sulfuric acid (2M). The resulting oil was extracted with
ethyl acetate (3 x 200 mLs), dried over sodium sulfate and
solvent removed in vacuo. The solids were recrystallized from
ethyl acetate/hexanes (1/1) yielding a solid, which was allowed
to dry for 24 hr in vacuo at 25C. Yield of product was 9.20 g
(16%). CHN calc. for CioH;N;0,: C,57.03; H, 5.27; N, 6.67;
found: C, 57.41; H, 5.30; N, 6.69., The sodium salt was made of
the above solid by dissolving in 50 mls of ethanol with warming.
Sodium hydroxide (1.79 g in 5.25 mL of water) was added to the

ethanol solution and cooled to room temperature. The resulting
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4.54; N, 5.90; Na, 9.68; found: C, 50.30; H, 4.37; N, 5.72; Na,
9.55 and 2.68% water.

Method Y. Preparation of compound 104. 4-Methoxy
salicyclic acid (98.74 g, 0.59 mol) was stirred in methylene
chloride (500 ml) while in an ice bath. Triethylamine (123.4 ml,
1.5eq.) and acetyl chloride (46.2 ml, l.leq) were added dropwise

10 respectively. The solution was removed from the ice bath and
stirred at room temperature over two nights. The reaction was
followed by HPLC. The reaction mixture was washed with 0.5 N HCl
(2x200 ml) and water (2x200 ml). The organic layer was dried over
sodium sulfate and reduce in vacuo. The resulting sclid was

15 recrystallized in methylene chloride/hexanes. The yield was
61.72 g of the 4-methoxy-2-acetyl benzoic acid. The structure was
confirmed by 'H NMR.

To the mixture of 4-methoxy-2-acetyl benzoic acid (20g,
0.195 mol) and methylene chloride (100 ml), thionyl chloride

20 (13.8 ml, 2 eq) and 1 drop DMF were added. The mixture refluxed
for 1.5 hours, then cooled to room temperature and reduced in
vacuo yielding an oil. The 4-methoxy-2-acetyl benzoyl chloride
was used with no purification.

A slurry of 4-(4-aminophenyl)butyric acid (7.87 g, 0.044

25 mol) in methylene chloride (100 ml ) was treated with TMS chloride
(11.2 ml) and was allowed to reflux for 1.5 hours. The reaction
mixture was cooled to 0° C and was then treated with
triethylamine (18.4 ml) added dropwise. After this mixture was
stirred for about 20 minutes, a solution of the 4-methoxy-2-

30 acetylbenzoyl chloride (10 g) prepared above in methylene
chloride (10 ml) was added dropwise to the reaction mixture over

a period of 15 minutes. The ice bath was removed and the mixture
-34-
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dimethylacetamide (50 ml). Ethyl- 5-bromoheptancate (10.91qg,
0.0460 mol) was added in one portion to the stirring reaction
mixture, and heating of the reaction mixture was started. The
reaction temperature was maintained at 80°C and allowed to heat

15 for 16 hr. Heating was discontinued, and the reaction mixture was
allowed to cool to room temperature. The reaction mixture was
vacuum filtered and the filter cake was washed with two 20 ml
portions of ethyl alcohol. Water was added to the filtrate until
an orange-brown solid was noted to have precipitated. This solid

20 was isolated by vacuum filtration and was washed first with 20
mls of ethyl alcohol and then with 20 mls of heptane. This solid
was transferred to a round bottom flask and 200 ml of 2N NaOH was
added. Heating to reflux was started and confinued for one hr.
The reaction was then cooled to 25 C and the reaction mixture was

25 acidified with 2N HCl solution. The white solid, which
precipitated, was isolated by filtration, was recrystallized from
30:70 ethyl alcohol:water and allowed to dry in vacuo overnight.

9.55g (63.0%) of the product was isolated. Melting point: 115-

116C. Combustion analysis: %C: 56.09(calc.), 55.93(found);

30 %H: 6.01(calec.), 6.09(found); %N:4.67(calc.), 4.64(found). *H

NMR Analysis: (d,-DMSO): & 12.7, s, 1H (COOH); & 12.0, s, 1lH

(OH); o 8.88, t, 1H (NH); & 7.94, d, 1H (H ortho to amide); &
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109 & @& 1(74.2é9$1®w&&’i) -300H1084K ()"~ YA AnbA . Ca3ddYE &k (§ryH WOF: (5
&10%3&'()56 10; H, 6.05; €1, 11.83, N, 4.67. Found: C, 56.07, H, 6.11,
5 11.98, N, 4.64.
Compound 119 was prepared by the same method using the
appropriate starting materials. . Compounds 124-130 can also be
prepared using this method with the appropriate starting

materials.
10

Example 2 - Parathyroid Hormone Delivery

Oral gavage (PO) or intracolonic (IC) dosing solutions of

delivery agent compound and parathyroid hormone residues 1-34

15 (PTH) (residues 1-38 for the solution with compound 103)‘were
prepared. 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 by making a solution of the compound, stirring,
adding one equivalent of sodium hydroxide (1.0 N), and diluting

20 with water (for PO solutions) or 25% aqueous propylene glycol
(for IC). The final dosing solutions were prepared by mixing the
compound solution with a PTH stock solution (typically having a
concentration of 5 mg PTH/ml) and diluting to the desired volume
(usually 3.0 ml). The compound and PTH dose amounts are listed

25 in Table 1 below.

Male Sprague-Dawley rats weighing between 200-250g were
fasted for 24 hours and were administered ketamine (44 mg/kg) and
chlorpromazine (1.5 mg/kg) 15 minutes prior to dosing. The rats
were administered one of the dosing solutions at 1 ml/kg for PO

30 or 0.5 ml/kg for IC. Blood samples were collected serially from
the tail artery for serum determination of PTH concentration.
Serum PTH concentrations were guantified by a PTH
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Table 2, below.

Table 2. Intracolonic Delivery of Heparin
Compound Method of Compound Heparin Mean Peak
Administra | Dose Dose APTT (sec)
tion (mg/kg) (mg/kg)
7 IC 50 25 59 + 41
14 IC 50 25 54 + 21
28 iC 50 25 55 + 27
33 IC 50 25 42 + 21
34 IC 50 25 58 + 31
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Table 2. Intracolonic Delivery of Heparin
Compound Method of Compound Heparin Mean Peak
Administra | Dose Dose APTT (sec)
tion (mg/kg) (mg/kg)
35 IC 50 25 154 + 171
41 IC 50 25 41 + 26
46 IC 50 25 52 + 34
48 IC 50 25 75 4+ 18
51 IC 50 25 111 + 49
54 IC 50 25 124 + 137
55 IC 50 25 125 + 195
56 IcC 50 25 91 + 75
60 IC 50 25 71 + 43
72 IC 50 25 50 + 18
85 IC 50 25 27 + 4
86 IC 50 25 24 + 1
86 Ic 50 25 31 + 11
87 Ic 50 25 21 + 1
87 IC 50 25 23 + 3
88 IC 50 25 59 + 47
89 Ic 50 25 33 + 7
S0 IC 50 25 26 + 7
91 IC 50 25 24 + 4
52 IC 50 25 22 + 2
93 IC 25 50 22 + 0
94 IC 50 25 50 + 28
S5 IcC 50 25 30 + 2
96 IC 50 25 72 + 63
97 Ic 50 25 33 + 10
e8 IC 50 25 25 + §
89 IC 50 25 34 + 7
100 IC 50 25 31 + 8
101 IC 50 25 26 + §
102 IC 50 25 24.8 + 0.9
102 IC 50 25 24.7 + 6.5
103 IC 50 25 21.9 + 2.0
106 Ic 50 25 48 + 16.9
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salmon calcitonin (sCT) in water were prepared by mixing.

amounts are listed in Table 4.

2.0 ml of wat

er.

The

450 mg of compound was added to

or the free acid was converted to the sodium salt by stirring the

resultant solution and adding one equivalent of sodium hydroxide

{1.0 N)
solution.
ml.

mg/ml.

6.0 ml and the volume dose was doubled.)

and diluting with water.

(For compounds 118 and 123,
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90 pg sCT was added to the
Water was then added to bring the total volume to 3.0
The solution had a final compound concentration of 150

the solutions were diluted to
The total sCT

Either the sodium salt of the compound was used
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publications are hereby incorporated by reference in their

entirety.

5 Many variations of the present invention will suggest
themselves to those skilled in the art in light of the above
detailed description. All such obvious variations are within the

fully intended scope of the appended claims
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1. A compound selected from the group consisting of

compounds 1-61 and 63-135 and salts thereof.

2. A composition comprising:
(A) an active agent; and
(B) a compound selected from the group consisting of

compounds 1-61 and 63-135, salts thereof, and

mixtures thereof.

3. The composition of claim 2, wherein the active agent is
selected from the group consisting of a biologically active

agent, a chemically active agent, and a combination thereof.

4. The composition of claim 3, wherein the biologically
active agent comprises at least one protein, polypeptide,
peptide, hormone, polysaccharide, mucopolysaccharide,

carbohydrate, or lipid.

5. The composition of claim 3, wherein the biologically
active agent is selected from the group consisting of:

growth hormones, human growth hormones (hGH), recombinant
human growth hormones'(rhGHi, bovine growth hormones, porcine
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5 growth hormones, growth hormone-releasing hormones, interferons,

o-interferon, PB-interferon, y-interferon, interleukin-1,

interleukin-2, insulin, porcine insulin, bovine insulin, human
insulin, and human recombinant insulin, insulin-like growth
factor (IGF), IGF-1, heparin, unfractionated heparin,

10 heparinoids, dermatans, chondro;tins, low molecular weight
heparin, very low molecular weight heparin, ultra low molecular
weight heparin, calcitonin, salmon calcitonin, eel calcitonin,
human calcitonin; erythropoietin (EPO), atrial naturetic factor,
antigens, monoclonal antibodies, somatostatin, protease

15 inhibitors, adrenocorticotropin, gonadotropin releasing hormone,
oxytocin, leutinizing-hormone-releasing-hormone, follicle
stimulating hormone, glucocerebrosidase, thrombopoietin,
filgrastim, prostaglandins, cyclosporin, vasopressin, cromolyn
sodium, sodium chromoglycate, disodium chromoglycate, vancomycin,

20 desferrioxamine (DFQ), parathyroid hormone (PTH), fragments of
PTH, antimicrobials, anti-fungal agents; analogs, fragments,
mimetics and polyethylene glycol (PEG)-modified derivatives of

these compounds; and any combination thereof.

6. The composition of claim 3, wherein the biologically
active agent comprises insulin, unfractionated heparin, low
molecular weight heparin, very low molecular weight heparin,
ultra low molecular weight heparin, calcitonin, parathyroid

-47-



1109% & ()-\y 110% & ()-\y !10%& ()-\\y !10% & ()-5W z! na1, o\y’ FEB 2003
110% & ()-\y 110% & ()-\y !10% & ()-5W2Z!'\y !10%& ()-\y

1 10% & () - #B0I000B7Y 110% & ()-5W2ZI\y 110% & ()-\y !10% &QTyuSe§/17974
110% & ()-\y !10% & ()-()-039>dD,0\y 110% & (\y !10% & ()-\y
110% & ()-\y !110% & ()-\y !10% & ()-\y !10% & ()-\y

1 10% & () ho?0DRKOr ®2yOhyopoietd s (hungn guowsiz kgrignes 1008 &gnbinations

thereof.
7. A dosage unit form comprising:
(A) the composition of claim 2; and
(B) (a) an excipieﬁf'
(b) a diluent,
5 (c) a disintegrant,
(d) a lubricant,
(e) a plasticizer,
{(f) a colorant,
(g) a dosing vehicle, or
10 (h) any combination thereof.
8. The dosage unit form of claim 7, wherein the active

agent is selected from the group consisting of a bioclogically

active agent, a chemically active agent, and a combination

thereof.
5
9. The dosage unit form of claim 8, wherein the
biclogically active agent comprises at least one protein,
polypeptide, peptide, hormone, polysaccharide,
mucopeolysaccharide, carbohydrate, or lipid.
5
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biologically active agent is selected from the group consisting
of:
growth hormones, human growth hormones (hGH), recombinant

5 human growth hormones (rhGH), bovine growth hormones, porcine
growth hormones, growth hormone-releasing hormones, interferons,
o-interferon, PB-interferon, y-interferon, interleukin-1,

* interleukin-2, insulin, porcine insulin, bovine insulin, human
insulin, and human recombinant insulin, insulin-like growth

10 factor(IGF), IGF-1, heparin, unfractionated heparin, heparinoids,
dermatans, chondroitins, low molecular weight heparin, very low
molecular weight heparin, ultra low molecular weight heparin,
calcitonin, salmon calcitonin, eel calcitonin, human calcitonin;
erythropoietin (EPO), atrial naturetic factor, antigens,

15 monoclonal antibodies, somatostatin, protease inhibitors,
adrenocorticotropin, gonadotropin releasing hormone, oxytocin,
leutinizing-hormone-releasing-hormone, follicle stimulating
hormone, glucocerebrosidase, thrombopoietin, filgrastim,
prostaglandins, cyclosporin, vasopressin, cromolyn sodium, sodium

20 chromoglycate, disodium chromoglycate, vancomycin,
desferrioxamine (DFO), parathyroid hormone (PTH), fragments of
PTH, antimicrobials, anti-fungal agents; analogs, fragments,
mimetics and polyethylene glycol (PEG)-modified derivatives of

these compounds; and any combination thereof.
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Ys3! 10%% &b(ibig?i&alQ% &ctlvel hgbh¥10oMpYis880 &néhlinj 100F &attiohd8d" 1& () -
Y$10% & () - YSE10% & ()- Y10% & ()-On|[:bUA10 Y 10% $ & ()- 10% & ()-
1096 ! [ & (heph@3), 084l ol ¥QYe8Elght] HOYLE! f) - COVKYLRNAG10201 4D’ d&h ght
YL61006 & () F ¥3510% & ()- Y+000% & ()- Y¥)S10% & ()-
Y1'3" 109 &ehaYihol [1NAA108Q ¥S¥AOH & (heiYhe YAORER:4) - cX10% &nih:
Ys"10% & () - RN&LO% & ()- Y(31096 & ()-o0)e[[: NAG1010 Y@L0% & ()-
YEL09 (1o rXe BOUE( hor ¥ERLOVE R e o¥A08E & ( ) ruXn #2086 & hor AbhedlAd010
Ys3' 109 & () - Y1l 1008 & ()- Yy/E 1006 & ()- Yi-109 & (- YU$109% & () -
Y# 10% & Qo @utdaABLAR-8oF) - Y f#310% & ()- Y9109 & ()- 10* 10* 10*
Y710% & () - Y5109 %1 & ()~ & dO|[:vU410 B YOZ10% & ()-Y Y,-10% & ()-Y
YOI 109 & ()- Y3GLO% & ()- U(10%&& ()- L(10% & ()- ON [ NA41010) 10)10)Y
Y6109 & ()Y GE010% & ()- Y 100 & ()= Y&HI0N& ()- Y "100& ()- 2

T NA21010 G- 1OY/ " i ( HmXn Yo 1098 26 & () - Xe Yyd 0% %, & (e UL ) =
|Y£/10% %e ()- W ot b 5 de %A(E[“F/[ fok e iR b %;ng!_l gete uss %‘%’e 9Y
109 & () 1,91 Y10%M 8l )x 9-Y, 2109696 &' (Lp 1 -
0% s & Phipsoart ePTBased 00T Yot e pomeRising pet et

1 "110% % gaplkuiel, 10%%&el) “or a 1iquid.

13. The dosage unit form of claim 7, wherein the dosing
vehicle is liquid selected from the group consisting of water,

1l,2-propane diol, ethanol, and any combination thereof.

14, A method for administering an active agent to an
animal in need of the agent, the method comprising administering

orally to the animal the composition of claim 2.

15. A method for preparing a composition comprising
mixing:
(A) at least one active agent;

(B) the compound of claim 1; and
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| "1 10% % &b dar7ohsl0% % & ()- 1"110% % & ()- q PCT/US99/17974

16.

17.

18,

18.

20.

21

22.

24.

(C) optionally, a dosing vehicle.

A compound comprising compound 105 and salts thereof.

A composition comprising:
(A) an active agent; and

(C) the compound of claim 16.

A compound comprising campound 54 and salls thereaf,
A compound comprising compound 116 and saits thereof.

A composltion comprising:
(&)  @8n active agent; and
{2y  he compound cf elaim 123 or 18.

A dosage unit farm comprising.
(A) the composlitlon of clalm 17 or 20; and

(B)  (a) an excipiant,
(b) adiluent,
(c) adisimegrant,
(d) 2 lubricant,
(e} a plasticizer,
() acolorant,
(g) adosing vehicle, or
(h) any combination thereo?.

The composition of clsim 3, 17 or 20 or the dosags unil form of
clairm 21 wherein the active agent is parathyroid hormane.

The composition of claim 3, 17 or 20 or the dosage unit form of
clalm 21 whereln the active agent is heparin,

The composition of claim 3, 17 or 20 or the desage unlit form of
claim 21 wherrin the active agent Is growth hormone.
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SLb{ (Dd&G ' <X {: Ri ~*3&fistindDvjatololaBicHi{ &tive agent. a chemically active agent,

and a combination thereaof

27. The compesition of claim 3, 17 or 20 or the dosage unit form of
rlaim 21 wherein the biologically sctive agent comprises at least
one protein, polypeptide, peptide, hormane, polysaccharide,
muenpolysaccharide, carbohydrate, or lipid,

éa The composition of claim 3, 17 or 20 or the dosage unit form of
claim 21 wherein the biologically active agent is selected from the
group consisling of: growth hormones, human grolwlh hormones
(hGH), recombinant human growth hormones (thGH), bovine
growth hermones, porcine insulin, bovine insulln, human insulin,
and human recamblnant insulin, Insulin-like growth factor (IGF),
IGF-1, heparin, unfractionated hepann, hepannnids, dermatans,
chondroltins, low molecular weight heparin, very low moleaular
welght heparin, ulira low molacutar weight heparin, calcitonin,
saimon caichonin, eal calcitonin, liurman calcitoning erythropoietin
(EPQ), atrial naturetic factor, anlipens, monoclonal antibodies,
snmatostating, prolease inhibilors, adrenocorticotropin, gonadotropin
relrasing hnrmone, oxylocin, leutinizing-hormone-releasing-
hormone, follicle stimulating hormone, glucocerebrosidese,
thromhopaietin, filgrastim, prostaglanding, cyclosporin,
vasopressin, cromolyn sodium, sodium chromoglycate, disoaium
chromoglycale, vancomyecln, desferrioxamine (DFO), parathyroid
hermone (PTH), fragments of PTH, antimlcroblals, anti-fungal
agents; ansiogs, fragments, mimetics and polyethylzane glyrol
(PEG)-mndified derivatives of these compounds; and eny

combinstion thereof,
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29.  The rompasifion of claim 3, 17 or 20 of the dosage unit form of
claim 21 wherein the binlngically active agent comprises insulin,
unfraclinnated heparin, low molecular weight heparin, very low
molecular weight hegaar'm. ultra low moalecular weight hepann,
calcitonin, paraihyroid hormone, erythropoielin, human growth
hormonres, or combinations thereof.

30. A method for administering an active agent 1o an animal in need of
ihe agent, the methad comprising adminlstering orally 10 the animal
the composition of claim 17 or 20.

31. A method for preparing a composiion comprlslng)ml:tlng:

{N]  atleastone actve agent,
(B) the compound of clsim 16, 18 or 19,
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