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PCT/ US99/ 00195 -1- LI PASE | NHI Bl TI NG POLYMERS BACKGROUND OF THE | NVENTI ON
Hurman obesity iveoesssgeogni zed heal th probl em wi th approxi mat s}aymg%@ﬁg%/
seven mllion people considered clinically overweight in the Unité ates.
The 5 accunul ation or mai ntenance of body. fat bears a direct relationship
to.caloric intake. Therefore, one of the nost comon nethods for weight
control to conbat obesity is the use of tlal ati vel y lowfat diets, that is,
diets containing less fat than a "normal diet"” or that amount usually
consuned by the patient The presgmaSPINHBIEINGPOLYNERE nany food sources
greatly limts the food 10 sources which can be used in a low fat diet.
Additionally, fats contribute to the flavor, appearance and physi cal

characteristics ofgAmpg gﬂ?s@ Pmﬁ the acceptability of |owfat
diets and the nai ntenan%g 0 sﬁgﬁﬁ ets are difficult. Various chem cal
approaches have been pHomes ehesityis 2aesagnizad beaith potihdem with approximetelyonisegent s
such as dextroanp q’-ﬁ | | oh- g’mg’h m ne
drugs phenterm nqu‘%ﬁg eﬁ??%geacr%ﬁﬁg&% P‘ﬁier?-g@e%{e&é;%éﬂlcfgﬁpéﬁﬂ ur ar‘n%rll% ( Redux)
al one, are assofi ateshulitivh osmainteomce ofitedy fat bersa diteoidelyiatshiplte calericantakd. s
such as olestra (Q.EAN m al il _or ne | .esters,(see,US. Pat.ent
o 2969, 419) - havkiesih oft SrhEmet semBn BERBR Y wEH cFHtE IR GPROoeRRE i o
aci d and deri vat i iesust bffeRdbelin owefabdiets, thi §; diefs @ohtiining ledafat thgn @ hewmily by

interfering with fatty 20 acid synthesis. Swellable crosslinked vinyl
pyri di ne resins h&f %’é@ﬁa‘ﬂg%ﬁ"@ﬁﬂc%émﬁmtq‘ﬂ@m?ﬁppressant s via the

nmechani sm of provi di NgTROpreddHéd dftfityR atprdakmasSfobdisources gre@lyathitsdh&R33 662.

Sur gi cal technigues such_as tenporary 11l eal bypass surgery, _.are enployed in

extreme cases. oweNress Whishoan beused in ¢ low fatidigt, Heditionally, fals epntrhuts W9l

described above hawygor2apesisice HYK04] CRAR Bt Gos WE hldnyF OB ASEHE. 96k sHétfthe
remai ni ng the nost preval ent techni que )
acceptability of low-fat diets and the maintenance of such diets are difficult.

Various chemical approaches have been proposed for controlling obesity.
Anorectic agents such as dextroamphetamine, the. combination of the non-

15 amphetamine drugs phentermine and fenfluramine (Phen-Fen), and dexfenfluramine
(Redux) alone, are associated with serious side effects. Indigestible materials such
as olestra (OLEAN®), mineral oil or neopenty! esters (see U.S. Patent No.
2,962,419) have been proposed as substitutes for dietary fat. Garcinia acid and
derivatives thereof have been described as treating obesity by interfering with fatty

20 acid synthesis. Swellable crosslinked vinyl pyridine resins have been described as
appetite suppressants via the mechanism of providing non-nutritive bulk, as in U.S.
Patent 2,923,662. Surgical techniques such as temporary ileal bypass surgery, are
employed in extreme cases.

However, methods for treating obesity, such as those described above have
25  serious shortcomings with controlled diet remaining the most prevalent technique
for controlling obesity. As such, new methods for treating obesity are needed.



for controlling obesity. As such, new nethods for treating obesity are
needed. -2- SUWARY OF THE | NVENTI ON The invention features a nethod for
treating obesity in a patient by adm nistering to the patient a pol yner
that has bee““@%ﬁ@@?tuted with or conprises one or nore gr BGHYSHIOWR can
inhibit a lipase. Lipases are key enzyngs in the 5 digestive systemwhich
break down tri- and diglycerides, which are too large to be absorbed by the
small intestine into fatty acids which can be absorbed. Therefore,

i nhi bition of Iiwﬁqﬁ hg‘ TBNTRSNgCtion in the absorption of fat. In
one enbodi nent, e |pg?§?$1%| Iting group can be a "suicide substrate" -
whi ch inhibits the acthedventiarfeathess h msthod fonytreptingibagity-in apetgnéhY bond wit h
the enzyne either, at. t he Y ' I . : _
enbodi nment, the ?dﬂ%m%e?ﬁ%?ﬁ%%ag}o%%&@%%b?%os %ﬁtg&?«#ﬁ:&g{:@nsgsf t he
enzyme. The i nvesidopmore/grothmrwitiet candshitiva liese. dlipysewars keyrpizypesiinithe t he

B epari ng- ¢ he SpolHBrESETANERPIoRR T BB, PN RS oDe ' e
i nvention feat ur gRofded By the @mhl intdstifeinto fttyiids which dande pbdorbed! Thetefore, -
adm nistering to the patient a polymer, conprisi one Qr, re groups which
can inhibit a li B‘Bﬂ’&m&fk@efﬁeﬂ&ééfﬁd&@é‘%%g %‘F@W&?fa{tﬁmdrol ysis of
fat, a consequenggyfimbdShé lipd3DidBithtir broth cin be &l islidi® substratetwiighdnlibiysi s and
absorption. The invention further relates to the polymers enp| o¥ed in the

met hods descri beﬂleheﬁ‘éWmfﬂ@ﬁPa@WPm%aWﬂW@ﬁ%mem AdPhfods for
preparing thegolyiet eor'eﬁke@ﬁ&e.alﬁrgﬁﬁﬁlepémﬂoﬁﬁnénﬂﬁerﬁﬂa%nm%ﬁﬁg|g}d%§$@an

i nhibiting group Inactivates a |1pase such as gastric, pancreatic and
lingual | i pases. ispsterix inhibitorof theeenzyres; \The igxention firthey relates to the polymers

employed in the methods described herein as well as novel intermediates and

methods for preparing the polymers.

DETAILED DESCRIPTION OF THE INVENTION '

15 The invention features a method for treating obesity in a patient by
administering to the patient a polymer comprising one or more groups which can
inhibit a lipase. Since lipases are responsible for the hydrolysis of fat, a
consequence of their inhibition is a reduction in fat hydrolysis and absorption. The
invention further relates to the polymers employed in the methods described herein

20 as well as novel intermediates and methods for preparing the polymers.

In one aspect of the invention, the lipase in}ﬁbiﬁng group inactivates a lipase
such as gastric, pancreatic and lingual lipases. Inactivation can result by forming a
covalent bond such that the enzyme is inactive. The covalent bond can be formed
with an amino acid residue at or near the active site of the enzyme, or at a residue

25 which is distant from the active site provided that the formation of the covalent bond
results in inhibition of the enzyme activity. Lipases contain a catalytic triad which is
responsible for the hydrolysis of Iipids into fatty acids. The catalytic triad consists
of a serine, aspartate and histidine amino acid residues. This triad is also responsible
for the hydrolysis of amide bonds in serine proteases, and it is expected that

30 compounds that are serine protease inhibitors will also inhibit lipases. Therefore,
serine protease inhibitors that can be covalently linked to a polymer are preferred



coval ent bond such that the enzyne is inactive. The coval ent bond can be
formed wwth an amno acid residue at or near the active site of the enzyne,
or. at a residugygdnssmli ch is distant fromthe active site provided that t he
formation of the covalent bond results in inhibition of the

activity. Lipases contain a catalytic tridd which is responsible for the
hydrolysis of lipids into fatty acids. The catalytic triad consists of a
serine, aspartate and histidine amno acid residues. This triad is al so
responsi bl e for théipisy iishibitsg groupk. Boriedmmjileatsvalent bad car bpfonhedissrwsendind i t

I s expected that 3 unds that .ate,seri ro bitors Il al so
i nhibit |ipases. %8?‘%% ‘ﬂ’eanﬂf‘ ‘E&@éa{]‘?{ﬁﬁ%ﬁ"%’s@ S‘E‘?t‘?r}{ﬂ‘ f'M
covalently Ii nkedI Mcﬂﬁwmtwa&cﬁf&ff&%eﬁd?%sm& éﬁ&ﬁ%@nbﬁﬂlfvrﬁuﬂg .
groups. For exanple, a coval ept. bond can_be etween the

i nhi biting group a ‘Bl)ﬂgt 55’°BP§°E‘HE‘3@§P Q,“ds"flfhéméfm'f‘%ﬂ’“{egf’fyrre For
instance, a cova el&kmﬁﬂ@@s&ﬂi& mcﬂi@&mﬂze\m&dac&ﬁ&mﬂﬁacﬁmaslmaidaﬂan,%ﬁ- al so
result froma |ipase |nh| |t|n roup form ng a coval ent bond with_an am no

acid, for 5 exanplcevalspt % thedipase inlghiting groumenddhy emzyane e Aouy e

site. In addition, [ i ng
group and the enzyrrr%mgglnﬁ%;ﬁg%)&?tggml@ 'n |nact|vgt|on a?"etnhe e%%/dr}@. ogf
exanpl e, the |i pasenisasteroiof 2 fally agidwhicheran interast norsenyelently with the tatelyyc siiod,

whi ch can interact 0 %ﬁﬂt \/ &
addition, the Ii pag%qﬂ’n E'? I'n h mé\iﬁ%ﬁcan C@%ﬁ %lgroﬂplte%atglfe Iit&?‘lj | &m S 10
W th natural trigl ymthmammmglycemﬂee aspect of the invention, a I | pase

i nhibiting group can be,represent.ed. for | a | 15 Ris
hydr ogen, hydr ophobi c ﬁgﬁ @F &t t&tﬁ tion, a pase'mh‘bmngmul’canbewpmemeg

by formula It _
L
0
N
R\(z)/ P—

g

wherein,

15 R is a hydrogen, hydrophobic moiety, -NR?R®, -CO,H, -OCOR?, -NHCOR?,
a substituted or unsubstituted aliphatic group or a substituted or unsubstituted
aromatic group;

R!is an activating group;
Y is oxygen, sulfur, -NR?- or is absent; _

20 Z and Z' are, independently, an oxygen, alkylene, sulfur, -SO;-, -CO,-,
-NR%, -CONR?-, -PO,H- or a spacer group;

R? and R are, independently, a hydrogen, a substituted or unsubstituted
aliphatic group, or a substituted or unsubstituted aromatic group;
misQorl;and
25 nisQorl.
In one embodiment, the lipase inhibiting group of formula I can be
represented by the following structures:



a substituted or unsubstituted aliphatic group or a substituted or
unsubstituted aromatic group; R err]] is an activating group; Y is oxygen,
sul fur, -NRerr]- or is absent; 20 Z and Z' are, independently, an
oxygen, al ky 3486 hr, -[err] -[err]- or a spacer group;PFE /09}%8

i ndependently, a hydrogen, a substitutngor unsubstituted aliphatic group,

or a substituted or unsubstituted aromatic group; msQorl;and 25 ni s
Qor |. In one enbodinent, the lipase inhibiting group of fornula | can be
represented by the foll ow ng structures: whergin [err] and Y are
deffined as above. In another enbodi nent, e |lipage inhibiting group of
structural fornmula | 5 can be representedljyt he | Nowi ng stuctures:

wherein [err] and Y are defined as %bQ¥§, is an integer (e.g. an

i nt eger between zero and about 30, pre rabk? bet ween about 2 and about
10). In another enbodi ment, the lipase inhiljtor of formula | is a m xed
anhydri de. M xed anhydrides include, but are motRlinmted to,

phosphori c-carboxylic, 5 phosphoric-sulfonic and pyrophosphate m xed
anhydride |ipase inhibiting groups which can be represented by the
foll ow ng structures, respectively:

A

R
\\O,,P———Ic~H R\\C”'P__-o
\ M\
\R1 H Y\R1

wherein R, R! and Y are defined as above.
In another embodiment, the lipase inhibiting group of structural formula I

5 can be represented by the following structures:



10 wherein [err] are defined as above. In another aspect, a |lipase
inhibiting group of the invention can be an anhydride. In one enbodi nent
the anhydri de weomeyc! i c anhydride represented by formula |PE"1'10899/®E‘5
wherein R, Z and p are defined as above, X is -[err]- or -CO, and is an
integer from1 to about 10, preferably frem 1-4. In another enbodinent, the
anhydride lipase inhibiting groups can be a 5 cyclic anhydride which is
part of a fused ring system Anhydrides of this type can be represented by
formula M vher ei noXu@it, &120SRURA Y186 défiod MBve, M fiaSuéi (g2 intoger
optionally substituted cyclic alighatic roup or aromatic“ga up, or

combi nati ons t her ebétwesirersrand about A0 [preferaliy betweenpboytrand ghe
ring. In a particular i : w121 j enesul foni ¢
g@*&g@é@g@m 8¢ Bt i TURAFSH 1T 1 2R

¢
anhydri de represented oW ng sttucture: wherein is defined as
above and the benzemtydriden Mixedharhwdrides frickude, dutrze natimitgd to, phosphoricreahawiliser

aspect, the lipase_jnhibiti .graup i ~ Nal 25D I { ch can
be represented %SS/ Ph?sﬁjﬁqné'sp%gﬁ@r@foﬁﬁﬁ%gaﬁ%&#%reage@lﬁg’é&as g@ \%reomand
[err] are each i ndemahdenbd ¥pasentty By dgdollowindstiuctgres, redpoctivelyanpl e, -F, -d ,
-Br, and -1, wherein at |east one of W and W2 is a hal ogen.

J LA
T\

atons in the

R

0O,
Y
e \O/P—Z

\

Y\ R’l

R

HQ
awm

O/ \o /P\—z‘

Y\ R1

R_

10 wherein R, R', Y and Z' are defined as above.
In another aspect, a lipase inhibiting group of the invention can be an
anhydride. In one embodiment, the anhydride is a cyclic anhydride represented by

formula IT:



I n yet another aspect, a cyclic conpound having an endocyclic group that is

susceptible to nucleophilic attack can be a |ipase inhibiting group.

Lact ones andvﬁP&%%Q§5 are exanples of this type of lipase inhibiting group
n

and can be repres

wherein R, Z, mand p are defined as abaqve.

i nhibiting group can be a sulfonate or

di su

ed 10 by formulas V and VI, respecti vdGIUSPY90IYS

In a further aspect, the |ipase
| fide 15 group represented by

formulas VII and VIII, respectively: wherein R, Z and p are defined as

above, and R5 is absent or a hydrophobic
unsubstituted aliphatic group or a substi
group. In a particul ar enbodi nent, the di

can be represent by the follow ng formula:

defined as above. 10 In acfurt
i nhi biting group can be a boronig '
a hydrophobic group or to the polyner
hydr ophobi c. Boronic acid |ipase i\nhibi

N

S

iety, a bstituted or

t ed unSubstituted 5 aromatic

de\ i pase inhibiting group

whesein R, Z and p are

t ot/ he invention, a |lipase’
be linked to a polyner by

ireftly when the polynmer is

groups can be represented by

the follow ng structure: OH 15 wherein R5, Z, n and mare defined as above.

wherein R, Z and p are defined as above, X is -PO,-, -SO,- or -CO-, and k is an
integer from 1 to about 10, preferably from 1-4.
In another embodiment, the anhydride lipase inhibiting groups can be a
5 cyclic anhydride which is part of a fused ring system. Anhydrides of this type can

be represented by formula III:

/< x\ IIL.
z—@: ) /o

wherein X and Z are defined as above, and ring A is an optionally substituted cyclic

aliphatic group or aromatic group, or combinations thereof, which can include one
10  or more heteroatoms in the ring. In a particular embodiment, the cyclic anhydride is
a benzenesulfonic anhydride represented by the following structure:

wherein Z is defined as above and the benzene ring can be further substituted.

s



-9- In an additional aspect, an isosteric |lipase inhibiting group can be a
phenolic acid linked to the polyner. Phenolic acid |ipase inhibiting groups
can be represegify the follow ng structure: 5 wherein Z, and m
afe defined as aboegﬁgnd -C2H and -OH are ortbo or para mﬁfﬁhﬁéé%%wg to
each other. A variety of polyners can be _gnployed in the invention

descri bed herein. The polyners can be aliphatic, alicyclic or aromatic or
synthetic or naturally occurring. However, aliphatic and alicyclic

synt hetic polyners are I ; hﬁhﬂ&ﬁﬁﬁﬁm' ed 6aboryP

hydr ophobi ¢, hydrophililgagéfﬁééo oftilérleglgggf hy dr-op oﬁ%%ﬁ%ﬂgﬂ%ﬂydrophilic
nmononers. The pol ywhichcanbexepressnted bnformilal¥: , neutral ), anionic or

cationic, in-whole or in part. Furthernore, the polynmers can be ,
manuf actured from ol efinic or ethylenic nononers (such as vinyl al cohol) or

condensati on polyners. 15 For exanpl e, Ohe polymi¥s can be a
-pol yvi nyl al cohol , pol yvi nyl am ne, poly- al ky|jvi nyl am ne, polyallylarm ne,
pol y-N-al kyl al | yl am ne, pol yal kyl eni ni le, pol ygt hyl eng, pol ypropyl ene,

pol yet her, pol yethyl ene oxi de, polyamAe; a I aci d,

pol yal kyl acryl ate, pol yacryl ani de, polynet Nacr yl i g\acid,

pol yal kyl met hacryl ate, pol ynet hacryl am de, pol A | acryl am de, poly-N
20 al kyl net hacryl anmi de, pol ystyrene, vinyl naphthal e, et hyl vi nyl benzene,
amost yrene, vinyl bi phenyl, vinylanisole, vinylimdazolyl, vinylpyridinyl,
di met hyl am nonet hyl styrene, trinethyl ammoni unet hyhnct haci yl ate,

tri met hyl ammoni unewhgtead® gdY ere defined ehshoveaand Wiand BF° aregeach indapendentllt ed

derivatives of theyahoNg of failgen, fot HApRAFS L1 R0 WE IS whiigh &Okdst Bkbe W
copol yners t her €of .
and W? is a halogen.
In yet another aspect, a cyclic compound having an endocyclic group that is
susceptible to nucleophilic attack can be a lipase inhibiting group. Lactones and

epoxides are examples of this type of lipase inhibiting group and can be represented

10 by formulas V and VI, respectively:

R o V.

(=
Z —0
\< \M/
P
' VL
\<Z o]
P
R
whereinR, Z, m and p are defined as above.
In a further aspecf, the lipase inhibiting group can be 2 sulfonate or disulfide

15 group represented by formulas VII and VII, respectively:



-10- Preferred polyners include polyethers, such as pol yal kyl ene gl ycol s.
Pol yet hers can be represented by the fornmula I XX wherein Ris defined as -
above and q is an |nteger " For exanple, the polyner can be

pol ypr opyl eneWRCHBE or pol yet hyI ene glycol or copol ymers t RET&ISI9/00MBise

pol ymers can be random or bl ock copol yners. Al so, the polyners can be

hydr ophobi ¢, hydrophilic, or a conbinati®8h thereof (as in random or bl ock
polymers). A particularly preferred polyner is a block copol ynmer
characterized by 10 hydrophobic and hydrophilic polyneh&% regions. In such
an enbodi ment, the "core polyner can be hydgophobi c\w t ne or both ends
capped with a hydrophilic polyner orgaice V a. An_&xanple of such a
polymer is a polyethyl eneglycol - pol ypr eﬁT- ol et hyl enegl yco
copolynmer, as is sold under the traden C (BASF Wandotte Corp.)-
BRIJ and | GEPAL[err] (Al drich, 15 MI e, W) are exanples of polyners
havi ng a pol yet hyl ene gl ycol core capped wi@he a hydr ophobi ¢ end group.

BRI J" polymers are pol yet hyl ene glycols having one end capped wi th al koxy
group, while the hydroxy group at the other end of the polynmer chain is.
free. | GEPAL pol yners are pol yet Ryl ‘dgﬁﬁaraV|mg o¥iélénd capped with
4- nonyl phenoxy group, while the ox9\q§ +he other end of the 20
pol ymer chain is free. Another clagss of polyners i ncl udes aliphatic

pol ymers such as, polyvinylal cohol > pol yal | yl am ne, pol yvi nyl am ne and

pol yet hyl eni m ne. These pol yners can be further characterized by one or
nore subst idt uFEt iswhﬁgiﬁm, Zand ph&tdgﬁﬂé&d abdsveuﬂﬁilwss abisetit@fla hﬁ&bplfo&ic&ﬁblay,
unsaturated al kyl and, substit e of nsupstit I ta
substituents incluEstife Hf@mm gﬁPgHEWfFé %ﬁF@E§§¥“§Wg it alkoxy,
aryl, aryl oxy, sar gblafic .ogen, anme, and ammoni um groups, for exanple.

The pol yner can desirably possess one or. npre_reactive functional K groups
: In aparticular embodiment, the disulfide lipase inhibiting group can be

c

represent by the following formula:
S”’S\\
R
OxN
wherein R, Z and p are defined as above.
10 In a further aspect of the invention, a lipase inhibiting gronp can be a boronic

acid which can be linked to a polymer by a hydrophobic group or to the polymer
directly when the polymer is hydrophobic. Boronic acid lipase inhibiting groups can
be represented by the following structure:

\/(Z)n\fs)(n‘!\OH

15 whereinR?, Z, n and m are defined as above.



-11- which can, directly or indirectly, react with an internedi ate
possessing the lipase inhibiting groups. In one enbodi nent, the polyners
have the fol | ombngasggeat unit: 5 wherein, g is an integer, pppRishdiiofos: - SH.
of a group represented by the followng fornula: 10 wherein R Rerr], Y.
Z. Z[err], mand nare defined as above. Additionally, the polynmer can-be a
carbohydrate, such as chitosan, cellul ose, hemicellul ose or starch or
derivatives thereof The polynmer can be linear or crosslinked. Crosslinking

can be perfornmed by redslahB@iitidial £pée|a isostend ligasinkibiting grup car tesihendlicng
agents having two or_nore 15 fl rmtl%nal rq gs,ﬁgﬁcb?,as el ect r%{ihi lic
groups, which reac8cidjinied i ths pelymeH é‘;‘g P35 RREETRE 52 %val ent bond.
Crossiking in thi S repfeént &Y tRCoHbwin euctir@nPl e, via nucl eophilic attack of.
t he pol yner hydroxy groups”on the electrophilic groups. This results in the

formation of a bridging unit which links two or nore al coholic oxygens from
different polyner strands. Suitable crogshinling agents of this type 20

i ncl ude compounds havi ng two or e gr.o %s sel ected from anong acyl
chl ori de, epoxide, and al kyl -X Waf(\er%iz .
n

t | eavi ng group, such
as a halo, tosyl or -12- %95%

OH

5 wherein Z, R®, n and m are defined as above and -CO,H and -OH are ortho or para
with respect to each other.
A variety of polymers can be employed in the invention described herein.
The polymers can be aliphatic, alicyclic or aromatic or synthetic or naturally
occurring. However, aliphatic and alicyclic synthetic polymers are preferred.

10  Furthermore, the polymer can be hydrophobic, hydrophilic or copolymers of
hydrophobic and/or hydrophilic monomers. The polymer can be non-ionic (e.g.,
neutral), anionic or cationic, in whole or in part. Furthermore, the polymers can be
manufactured from olefinic or ethylenic monomers (such as vinylalcohol) or
condensation polymers.

15 For example, the polymers can be a polyvinylalcohol, polyvinylamine, poly-
N-alkylvinylamine, polyallylamine, poly-N-alkylallylamine, polyalkylenimine,
polyethylene, polypropylene, polyether, polyethylene oxide, polyamide, polyacrylic
acid, polyalkylacrylate, polyacrylamide, polymethacrylic acid,
polyalkylmethacrylate, polymethacrylamide, poly-N-alkylacrylamide, poly-N-

20 alkylmethacrylamide, polystyrene, vinylnaphthalene, ethylvinylbenzene,
aminostyrene, vinylbiphenyl, vinylanisole, vinylimidazolyl, vinylpyridinyl,
dimethylaminomethylstyrene, trimethylammoniumethylmethacrylate,
trimethylammoniumethylacrylate, carbohydrate, protein and substituted derivatives
of the above (e.g., fluorinated monomers thereof) and copolymers thereof.



mesyl group. Exanples of such conmpounds include, but are not limted to,
epi chl or ohydrin, succinyl dichloride, acryloyl chloride,

but anedi ol di %&g&%&# et her, ethanedi ol di gl ycidyl ether, pyronellitic

di anhydri de, and di hal oal kanes. The pol yner conposition canP@Fy#9geiss
crosslinked by including a 5 nultifni ngliognal co- nononer as the _
crosslinking agent in the reaction mxture. A multifunctional co-nononer
can be incorporated into two or nore grow ng pol yner chains, thereby

crosslinking the chai i : | %ﬂﬁ}:iso - I SodaflCl ude, but
are not limted to, dﬁ%ﬁ&%@%%{a{%é/ at es,’%é?@?@%ﬁ%&ﬁg{ogé,

di met hacryl at es, Pabilyethers canbelepresefitald UyytheformulaiXdes, and di met hacryl ami des.

10 Specific exanples include ethylene glycgl diacrylate, propylene glycol

di acryl ate, butylene glycol diacrylate, ethylene glyCol dinethacryl ate,
butyl ene glycol dinethacrylate, methylgne bls(nme{hacryl am de), ethylene
bi s(acryl am de), ethyl ene bis(methacryl am g« et\byl i dene bi s(acryl am de),

et hyl i dene bi s(net hacryl am de), penta traacryl ate,

trimethyl ol propane triacryl ate, bisphegol A 15 | met hacryl ate, and

bi sphenol A diacrylate. Oher suitable nultiflnct i%nal nonomers incl ude
pol yvi nyl arenes, such as divinyl benzene. The nol ecul ar wei ght of the

pol ymer is not crvhergigR is defined agigbove andgds emintegehe pol ymer be | arge enough

xanpl o, the mi ecul ar Gerae S foRs SRR TPyl bk’

di gesti on and absglyqel oxxepolymersthaierfi Thepadymes esn eravensorblockicopdiymers.er

oi 1 ar opt et 0 ame 2 S B8 e BB borih O SRR B b O

a net negative chandpm chiblockolyinery)r esence of fatty acids and bile salts,
whi ch are the major enul sj.fyi ents. Lipases.that, are.present..in the
aqueous phase hydrol yﬁpﬁ%ﬁﬁ%%{gsqo}%%%ﬁ P‘ii‘s°°a?1y¥°ﬁ‘e° ‘C(Slr}’ysurface.
Most |i pases dontlaidrophsbieaid hydrophilie pblyaieric fegivns.i Idubly antentbivdintene thed@preof
am no acids that sit di gligtl on t.og’ﬁgf the11 cti.ve site, V\/ngndrtor},%.l | pase is
in an aqueous solRAYBHAC M@‘P obiF FHh PRe.On °§h§‘gsﬁﬁ?ﬂﬁiw}ﬂﬁa ydropaitic

polymer or vice versa. An example of such a polymer is a polyethyleneglycol-

polypropyleneglycol-polethyleneglycol copolymer, as is sold under the tradename
PLURONIC® (BASF Wyandotte Corp.). BRIJ® and IGEPAL® (Aldrich,

15 Milwaukee, WI) are examples of polymers having a polyethylene glycol core capped
withe a hydrophobic end group. BRIJ® polymers are polyethylene glycols having
one end capped with alkoxy group, while the hydroxy group at the other end of the
polymer chain is free. IGEPAL® polymers are polyethylene glycols having one end
capped with 4-nonylphenoxy group, while the hydroxy group at the other end of the

20 polymer chain is free.

Another class of polymers includes aliphatic polymers such és,
polyvinylalcohol, polyallylamine, polyvinylamine and polyethylenimine. These
polymers can be further characterized by one or more substituents, such as
substituted or unsubstituted, saturated or unsaturated alkyl and substituted or

25 unsubstituted aryl. Suitable substituents include anionic, cationic or neutral groups,
such as alkoxj, aryl, aryloxy, aralkyl, halogen, amine, and ammonium groups, for
example. The polymer can desirably possess one or more reactive functional groups



contact with bile salts at the lipid/water interface of a Iipid emulsion,
the |i pase undergoes a confornmational change that shifts the surface |oop
to one side ango3fzsg<poses the active site. This confornat@egﬁ%”ﬁﬁﬁgge
allows the |ipase to catalyze hydrolysis of lipids at the |ipid/ water
interface of the enulsion. Polyners that.igi srupt the surface of the

emul sion or alter its chemcal nature are expected to inhibit - 13-

| i pase activity. Therefore, it may increase the effectiveness of polyners
that have |ipase iyhiéhéan difbcly Siidirectly) reactvvith Mlifteroiddre pokdebsing the lipaseror e
polyners that alter the enul sion surface. Alternatively, |ipase inhibiting
groups can be attd@ﬁbﬂmagﬁﬁﬁ%ly to such a polyner. 5 Several types
of Fat-binding pol yIer g, b g uRamibnt o peivinies Hafe flb MisRrgAGelbiaeeur f ace of
the lipid emulsion or altering its chem'cal nature. For exanple, polyners
that have positively charged enulsifiers are able to form stabl e polycation
lipid emul sions. The |lipids in such an, emul siQn are not substrates for
gastrointestinal |ipases because the sfr t he emul si on has a net
positive charge instead of the 10 us gative charge. Another type
of fat-binding polynmer destabilizes th i/on causing the oil droplets
of the emulsion to coal esce. This decreases {hetenul sion surface area where
| i pases are active, and therefore, reduces IRbid hydr ol ysi s. Fat-bi ndi ng
pol ymer ar further defined in copending application Serial No. 09/004, 963,
filed on January Swhér@88, and application Serial No. 09/166,453 15 filed
Cctober 5, 1998, the contents of ich are incorporated herein by

ref erence. The substitdl%apﬁgg descri bed herein can be manufactured

according to methods gegtesa0H,yNKY) OCH,NH), {SIE 0fd grougefresxtedby che folldwipgis o
inhibiting internedi ate characterized by a reactive noiety can be contacted

with a polyner chafoEe¥arized by
TN
R /
e

Y\ R-'

10 whereinR, R}, Y, Z, Z!, m and n are defined as above.
Additionally, the polymer can be a carbohydrate, such as chitosan, cellulose,
hemicellulose or starch or derivatives thereof.
The polymer can be linear or crosslinked. Crosslinking can be performed by
reacting the copolymer with one or more crosslinking agents having two or more
15 functional groups, such as electrophilic groups, which react with an alcohol of the
polymer to form a covalent bond, Crosslinking in this case can occur, for example,
via macleophilic attack of the polymer hydroxy groups on the electrophilic groups.
This results in the formation of a bridging unit which links two of more alcoholic
oxygens from different polymer strands, Suitable crosslinking agents of this type
20 include compounds having two or more groups selected from among acyl chloride,
epoxide, and alkyl-X, wherein X is a suitable leaving group, such as a halo, tosyl or



a functional group which reacts with said reactive noiety. See March, J.,
Advanced 20 Organic Chem stry, 3[err] edition, John Wley and Sons, Inc.;
New York, (1988hesedse NYdrophobic noiety," as the termis used her eni n, is a
moi ety which, Tas & Separate entity, is nore soluble in oct afoVUPHIH%at er
For exanple, the octyl group (CHE[err]) _ig hydrophobic because its "parent”
al kane, octane, has greater solubility in octanol than in water. The

hydr ophobi ¢ noi eties can be a saturated or unsaturated, 25 substituted or

unsubsti tuted hydiReagan Eidhiles SPuidh B H&%sii&ﬂdk!%tﬁ’é%@l&mﬂédqg and

unsubstituted, normal, branched or cyclic aliphatic groups havi ng1 at | east
four carbon at onsepighierebydrin; sgeinyl di Q,tmehlam% RI}quQBilglymd ether,

het er oaryl al kYl RiHsio %ﬂ:a#f het er oaryl
groups. Prefer abIE E‘e?ﬁéﬁ‘?g% %ﬂbe}g%egi ty 1nclu es an all t|c group of
bet ween about si x and Thnpd)ynexaommsmonSmdsdbmwmleﬂamMa sui tabl e

nexyl - hept yl - SocEgiRaRYH Sopione s M AR aellyi e el e TR

océI adecyl ,anlocosaﬁmlnﬁmhoh&flsbmbmeﬁmbslydcomeﬁamhmbttvbclpblaggfggmgngbprﬂpherhyl :
o1 et es T ncl ade RABHRRGPY papene e 2Fhes efaus fpldfae phapionas

| - hal odecyl ), hydtﬂama,lﬂﬁybreﬂaﬂﬂmedaa mdmesimastym&pﬁaqméﬁla@s, 1

I-hydroxyundecyl) aIk rou benzyl) used herein

al i phatic groups laéﬁsréﬁﬁ%ﬂm‘gﬁélg”ﬁlg Eﬁm&ﬁlﬁh’é’&d&F tharrylamidesy . err]
5 hydrocarbong Wsp&:hﬁcaéx&n EHEJcﬁﬂsbtﬁylﬁﬁéglfr&l eidc@ratec mbﬁb £V®] @lacryRfee Uni ts
of unsaturation. Aromatic groups sui tab use in e invention incl ude,

but are not |im t Beyiese slype)discrylate, ethy °$18?°1é3¥%ﬁﬁﬂ°§’htﬁl’?éﬁﬂqne§1¥6° substi tut ed
phenyl, het er oar ogRditactyldlé) tnetHyRne ﬁiééﬂ%&rylﬁﬁﬁé)détﬂylhne ﬁﬁ{ﬁ&%ud\%ﬂ @thﬁlene

t hi ophenyl and fusedqqﬁ)ol ycycl i'c_aromatic ring 10 systems in
carbocycl i c ar onabism ethylidens bis(aerylamide), eilidens bistmetbacrylamide),

pentaerythritol tetraacrylate, trimethylolpropane triacrylate, bisphenol A

15 dimethacrylate, and bisphenol A diacrylate. Other suitable multifunctionat
monomers include polyvinylarenes, such as divinylbenzene.

The molecular weight of the polymer is not critical. It is desirable that the
polymer be large enough to be substantially or completely non-absorbed in the GI
tract. For example, the molecular weight can be more than 900 Daltons.

20 The digestion and absorption of lipids is a complex process in which water
insoluble lipids are emulsified to form an oil in water emulsion with an oil droplet
diameter of approximately 0.5 mm. This emulsified oil phase has a net negative
charge due to the presence of fatty acids and bile salts, which are the major
emulsifying agents. Lipases that are present in the aqueous phase hydrolyze the

25 emulsified lipids at the emulsion surface. Most lipases contain an active site that is
buried by a surface loop of amino acids that sit directly on top of the active site
when the lipase is in an aqueous solution. However, when the lipase comes in
contact with bile salts at the lipid/water interface of a lipid emulsion, the lipase
undergoes a conformational change that shifts the surface loop to one side and

30 exposes the active site. This conformational change allows the lipase to catalyze
hydrolysis of lipids at the lipid/water interface of the emulsion. Polymers that
disrupt the surface of the emulsion or alter its chemical nature are expected to inhibit



nore ot her carbocyclic orheteroaryl rings. Exanples of fused polycyclic
aromati c nng systens include substituted or unsubstituted phenanthryl,

ant hracyl , napwolyyks7s®- benzot hi enyl , 3-benzot hi enyl, 2- benzaictinisedsores
3-benzofuranyl, 2-indolyl, 3-indolyl, 2-quinolinyl, 3-quinolinyl,

2- benzot hi azol e, 2-benzooxazole, 2- 15 BERzi m dazolc, 2-quinolinyl,
3-quinolinyl, I-isoquinolinyl, 3-quinolinyl, 1- isoindolyl, 3-isoindolyl,
and acridintyl. A "substituted aliphatic or aronmatic group” can have one or
nore substituents, lipasgactivity. Theyéforgribmpy iricreaseutiasi effpctiveness bbpojymners thak Rave gr oup

or a heteroaryl grqu substituted.aryl.gr - 0- ' ' or
aryl group), - o(sgag%f"ihﬁ’e%%%‘l’sﬁﬂ@%ﬁ%‘ﬁcm%%“ﬁgéﬁ?%%?g?%%
group), acyl, - CHOemulsion Gaifice.hAltérnativelysligasd inhibiting gmipgdanbe ettaghed didectly to
-CO (aryl or substituted aryl), -COO (aliphatic or substituted aliphatic
group), -COO-(aryl § aﬂ?b’ﬂ%‘t uted aryl group), -NH(acyl), -0-(acyl),
benzyl, substitued bengyeral §pésod Bidindthg!polaierstatte/beet eff@tivé in disropting tet hy |
and trichloromethyl), fluoro, chloro, bronmo, iodo, cyan nitr?, - SH _
-S-(aliphatic or 25wf@abgﬁlﬁllméé@ulﬁwpﬁh§fmeggﬁm,ﬂn%-gf-g’ﬁny“&P%aT}H?‘Fut ed
aryl), -S-(acyl) af&fn 448 phiitffly Arged ErhblVifibds Rtk MB1eQd' BormisGib R pBlyeationlipil
renders a functiona grogp or noi ety reactive. Generally, electron

wi t hdrawi ng gr oups emmilsions cThe/lipidsigstgh augraulsionpre nef subgtraies Topgastiomtestipal o
above formulae, is 1@&%%%{cm@ﬂ%easgxg%§@#h@%hﬂﬁnﬂ% sitf cRArBEnktedl of the

wi t hdrawi ng group. es o0 eavi ng groups are phosphate,

p-ni trophenol, 30 usldetmegativptiargsl Andtheryypend et dindingipolysner destabilizesshe |
o ahi or ophenol .  op VI PR Al oS bERE e RBATU-RRRECIHD Qs e
mesi t yl suf oi nyl at e eandkidnrsiifsoearea pkiedipasesars attive, aptl fteeeford, yededeshipidd | eavi ng
greup is N-hydroxy ﬁll}Jrgr%iyrs]fsd %ét—binding polymer are further defined in copending application Serial
No. 09/004,963, filed on January 9, 1998, and application Serial No. 09/166,453
15 filed October 5, 1998, the contents of which are incorporated herein by reference.
The substituted polymers described herein can be manufactured according to
methods generally known in the art. For example, a lipase inhibiting intermediate
characterized by a reactive moiety can be contacted with a polymer characterized by
a functional group which reacts with said reactive mojety. See March, J., Advanced
20 Organic Chemistry, 3" edition, John Wiley and Sons, Inc.; New York, (1985).
A "hydrophobic moiety," as the term is used herein, is 2 moiety which, as a
separate entity, is more soluble in octanol than water. For example, the octyl group
(C;H,,) is hydrophobic because its “parent” alkane, octane, has greater solubility in
octanol than in water. The hydrophobic moieties can be a saturated or unsaturated,
25 substituted or unsubstituted hydrocarbon group. Such groups include substituted
and unsubstituted, normal, branched or cyclic aliphatic groups having at least four
carbon atoms, substituted or unsubstituted arylalkyl or heteroarylalkyl groups and
substituted or unsubstituted aryl or heteroaryl groups. Preferably, the hydrophobic
moiety includes an aliphatic group of between about six and thirty carbons. Specific
30 examples of suitable hydrophobic moieties include the following alkyl groups:
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, dodecyl, tetradecyl, hexadecyl,
octadecyl, docosanyl, cholesteryl, farnesyl, aralkyl, phenyl, and naphthyl, and



A spacer group can be a group that has one to about thirty atons and is
covalently bonded to the |ipase inhibitor, to the polyner, or to the

hydr ophobi c SWOr;E ﬁw General ly, the spacer group can be coval ently bonded
to the lipase i tor, polynmer or hydrophobic noiety tbroRgHUS0RIEt i onal
group. Exanpl es of functlonal groups areypxygen, alkylene, sulfur, -[err]A
spacer group can be hydrophilic or hydrophobic. Exanples of spacer groups

i nclude am no acids, polypeptides, carbohydrates, and optionally

substituted al kyl g&@ | - ]

manuf actured fro %@ﬁ%&p%élr%ﬁgﬁo@oﬁyé}nﬁﬁ, gl ﬁﬁﬁ%@?ﬁ‘g@?"ﬁ%‘%ﬁm kyl
esters, polyethyl M@llg{lgmps oftad leass forpedrenme (i) Hshaledeclyl); hirdnoxyalkysd grolipsifl ng
or difunctional c k erre p g

The anmount of a p P tr’ﬁ%ﬁ?gge# @Mﬁ%}@ﬁ?%‘ gﬁg g%’%h)l A?ype
15 and severity wdedhhem:hhphat&grmpslmhdekmgﬂu,mhané@bmtheds:rejchbme €ybj ect,
such as general_ h th,, age,. body wejght an olerance to drugs. It wll

al so depend on >t hgy%%ﬁfbggggpmgggﬁpwie%ﬁhsagggé?v Opig|n qng g %?ﬁ}‘%ftﬁ i ons. The
skilled artisan mﬁﬂshmogbl e to determ ne appr opr| ate dosages dependi ng.on
t hese and ot her factors Ty.pi call% qn hunmgn su ecgts, ffective .a ount

of the pol ymer can ranQ©nHpgo Efwep‘élﬂ‘% engg&mplg e (93t Are 8ot yjteg e
day for an adul t. Pp@fRfiekh ;f&bﬁnﬂﬂ@%ﬂ&ﬂﬁ&%ﬁﬁﬁé&éﬂh@ﬁﬂ%ﬂ&&r&ﬁaﬁ&{nﬁay to

about 20 ng per day The pol yner can dm ni ster any suitable route,
i ncludi ng, for exiRsranplepyrifipyl franyhand thisphegyls qérpgyéychcammﬂgnnam

adni ni S”at'Orhobysﬁteﬁs@ﬂw)ﬂibchtﬁcﬁx%%clﬁmﬁmﬁﬁfﬁ%ﬁe oF AR i sl Bid it | on.

25 - The pol yner can be adm ni st ered I n conjunction

with an accept abl mopsethersebossicieer heterosrd rings; Examples pf fasest polyrarelic aromatic
ol ng 1o t e 1o pleihs el oot dr infipildh BB, alihydey) Blpbeny,

according to the on sel ect
emul si on, capsul ef-besothicuyl, 3-4shzntiienyd 2-benzdfimanyly 3-benzofueanyl; 2rindolyl, i nert

i ngredi ents ‘whi ch;dos A4ty L REREIE B-qlidolingt EoldBRARSo1k T bddkSdyasble, 2-
15  benzimidazole, 2-quinolinyl, 3-quinolinyl, 1-isoquinolinyl, 3-quinolinyl, 1-
isoindolyl, 3-isoindolyl, and acridintyl.
A “substituted aliphatic or aromatic group” can have one or more

substituents, e.g., an aryl group (including a carbocyclic aryl group or a heteroaryl
group), a substituted aryl group, -O-(aliphatic group or aryl' group), -O-(substituted
20 aliphatic group or substituted aryl group), acyl, -CHO, -CO-(aliphatic or substifuted
aliphatic group), -CO-(aryl or substituted aryl), -COO-(aliphatic or substituted
aliphatic group), -COO-(ary! or substituted aryl group), -NH-(acyl), -O-(acyl),
benzyl, substituted benzyl, halogenated lower alky} (e.g. trifluoromethyl and
trichloromethyl), fluoro, chloro, bromo, iodo, cyano, nitro, -SH, -S-(aliphatic or
25 substituted aliphatic group), -S-(aryl or substituted aryl), -S-(acyl) and the like.
An “activating group” is a group that renders a functional group or moiety
reactive. Generally, electron withdrawing groups are “activating groups.” R' or Y-
R}, of the above formulae, is preferably a good leaving group or an electron
withdrawing group. Examples of good leaving groups are phosphate, p-nitrophenol,
30 o,p-dinitrophenol, N-hydroxysuccinimide, imidazole, ascorbic acid, pyridoxine,
trimethylacetate, adamantanecarbonylate, p-chlorophenol, o,p-dichlorophenol,

[} ]



30 groups of the polyner. Standard pharmaceutical fornulation techniques
can be enpl oyed, such as those described in Rem ngton's Phannaceuti cal

Sci ences, MackwBubbérsii ng Conpany, Easton, PA. Methods for ggaRSsMeds NI
conposi tions (such as -16- in a coating of hard gelatin or cycl odextran)
are known in the art (Baker, et alL, "Cont1%l|ed Rel ease of Biol ogical -
Active Agents", John WIley and Sons, 1986). EXPERI ENTAL Synt hesi s of

Pol yners 5 Exanpl e 1 Preparation of pol yet hyl ene gl ycol having an n-pentyl

hyd{ opr ob:cc noi e: ymﬁdnmnﬂmmanHngmdsomﬁﬁmmglﬁm{lge (g?gups A
m xture of n-pentano an net hyl im dazol e
mmol, 1.6 g) in anﬂvg?%éiewmugﬁéqgmrm ®m) was added slow y over

20 10 minutes under anfy WAt b b giog ﬂﬁtlﬁs&ﬂéwabﬁﬂtlﬁftyﬁtomshﬁdlphenyl
phosphor odi chl ori date_(5. [n anh dr ous net l or| de
0100700 ~The + eac FrisieRy hal wﬁaa?ﬁbﬁ Bl ae i o oGO

addi tion. After 5h%o%?ﬁ%&kfaﬂ?,tﬂésﬁa&?#@dﬁ'bﬁd%ovﬂﬁﬂy%ﬁ@ﬂtcbﬁbllpzwas renoved,

and the reaction mxture was Stirred hours at roomtenpe%atureqé

m xture of pol yet hynhéhiteyipplyaer auhydrophqbic moigydhrough a.fypstiong@reyp. Examples ofet ny|

I m dazole (19.5 é‘}aﬁéﬁ%ﬁ{, age@@g @g}lﬂy 868, @@jpmﬁe or IGONRE-) Anas
nder

added to the reaction nﬁ dr ous conditfons.” ' The m xture was
stirred for 25 hoummmbehmwmh)’mobm Basamploscof spasercErenps ineinde

vacuum e 1ot R A BECat B SR g A prer v

10 aromatxc groups Spacer groups can be manufa.ctured from, for example,
epichlorohydrin, dihaloalkane, haloalky} esters, polyethylene glycol, polypropylene
glycol and other cross-linking or difunctional compounds, Bromoalkylacetate is a
preferred spacer group.

The amount of a polymer administered to a subject will depend on the type

15 and severity of the disease and on the characteristics of the subject, such as general
health, age, body weight and tolerance to drugs. It will also depend on the degree of
obesity and obesity related complications. The skilled artisan will be able to
determine appropriate dosages depending on these and other factors. Typically, in
human subjects, an effective amount of the polymer can range from about 10 mg per

20 day to about 50 mg per day for an adult. Preferably, the dosage ranges from about
10 mg per day to about 20 mg per day.

The polymer can be administered by any suitable route, including, for
example, orally in capsules, suspensions or tablets. Oral administration by mixing
with food is a preferred mode of administration.

25 " The polymer can be administered to the individual in conjunction with an
acceptable pharmaceutical carrier as part of a pharmaceutical composition.
Formulation of a polymer to be administered will vary according to the route of
administration selected (e.g., soluﬁon, emulsion, capsule). Suitable pharmaceutical
carriers may contzin inert ingredients which do not interact with the lipase inhibiting

30 groups of the polymer. Standard pharmaceutical formulation techniques can be
employed, such as those described in Remington's Pharmaceutical Sciences, Mack '
Publishing Company, Easton, PA. Methods for encapsulating compositions (such as



Met hod A: The residue was dissolved in de-i.onized water (100 nL). The
solution was dialyzed for 24 hours using Spectral/ Por Menbrane MACO 3, 500.
The di al yzed @g%ﬁ n was |yophilized, and the pol yner was obtai ned as
white powder. thod B: The residue was poured into O.SPET/USI9/B018S hy |
ether and stirred at roomtenperature forg-1 hour. The sol vent was decanted
and replaced with fresh diethyl ether (0.25 L). The m xture was stirred for
1 hour. The solvent was renpved, and the polymer was dried at room

t enperature undermmcaﬁnglofhardgélinn bﬁdybhde:@an)Tdnemmﬁh iy (Buked) &2 alas Washed

wi th 10% aqueous ul f at uti.on The a phase
was dried over Sf? 3@% ‘?f(,ﬁm alﬁpv%ﬁgeﬁ &}?@W g?& %)pol ymer
was dried at roomtenperature. Usi ng the above procedures the -
fol |l owi ng conpounds were I;]s,i(nt heS| zed and are tabulated in the foll ow ng
tabl e. -18- TAHKRERIME Pol yet hyl ene gl ycols (PEG having

p- ni t rophenyl ph%migofpa?ﬁ&si nhi biting groups with a variety of

hydr opr obi ¢ noi eti'es. Exanple PEG Hydr ophobi ¢ Moi ety Met hod of
Purificationi SPhExAmpigl State MWV tR) :

Preparation of polyethylene glycol having an n-pentyl hydroprobic m01ety

and p-nitrophenyl phosphate lipase inhibiting groups:
A mixture of n-pentanol (19.5 mmeol. 1.72 g) and N-methyl imidazole (19 5
mmol, 1.6 g) in anhydrous methylene chloride (40 mL) was added slowly over 20
10 minutes under anhydrous conditions to a solution of p-nitrophenyl
phosphorodichloridate (5.0 g, 19.5 mmol) in anhydrous methylene chloride
(100 mL). The reaction flask was cooled in a water bath during the addition. After
the completion of the addition, the water bath was removed, and the reaction mixture
was stirred for 2 hours at room temperature. A mixture of polyethyleneglycol
15 (MW =38,000; 10 mmol, 80 g), and N-methyl imidazole (19.5 mmol, 1.6 g) in
anhydrous methylene chloride (150 mL) was added to the reaction flask under
anhydrous conditions. The mixture was stirred for 25 hours at room temperature.
The solvent was removed under vacuum, the residue was purified according to
method A, and the polymer was obtained as white powder (70 g).

20 Purification Procedures
Method A:
The residue was dissolved in de-ionized water (100 mL). The solution was
dialyzed for 24 hours using Specira/Por Membrane MWCO: 3,500. The dialyzed
solution was lyophilized, and the polymer was obtained as white powder.

25 Method B:
The residue was poured into 0.5 L of diethyl ether and stirred at room
temperature for 1 hour. The solvent was decanted and replaced with fresh diethyl
ether (0.25 L). The mixture was stirred for 1 hour. The solvent was removed, and

the polymer was dried at room temperature under vacuum.



1

2

3t
n-
n-
n-
1,
1,
1,
1,

8, 400 n- pent yl Met hod A powder 5
3,400 n- decVl Met hod B powder 3
400 n- dodwmyd9/34786 . Method B powder , 400
oct adecyl Met hod B powder 5 #Eréuosoysvoowﬁ
decyl Met hod B -17- sem solid 6 1, 000 -
dodecyl Met hod B sem solid 10 7
000 n-t dtradecyl Met hod B sem solid 8
000 n- hexadecMethod C: Met hod B sem solid 9

000 no- oct adecyl . . Met ho . sem ..ol 1d .10, .
000 noperityl ) ‘Therescton mixt Ry mitbed with 100 squgBf oy toton

1, 000 n-hexyl  (3x100mL). The organic Maisétes &ied over magnésfuini sulfatel Chd Solvent 12
1, 000 n-octyl - N@thogdc sem solid 13

1,000 . n-docosy| wasremoved, and the polympgr s gried at room temperaifffe; 14 1, 000
chol esteryl i cdBpounds were Syrii¥gized and '
n- pent yl > Usm%gl% Ef)bgegmcedures, the gg%gléép 1,500

n- pent yl are tabulated i the dejloming table.  sol i d 20 17 1, 500
n- decyl Met hod B solid 18 1, 500

n- dodecy! Met hod B solid 19 1, 500

n- hexadecyl Met hod C solid 20 1, 500

n- oct adecyl Met hod C solid 21 1, 500

n- docosyl Met hod B solid 25 22 1, 500
rac-| f mesyl Met hod B brown, solid 23 1, 500

n- chol est eryl Met hod C solid 24 1, 500

5- phenyl - 1- pentyl Met hod C solid 25 1, 500 n- octyl
Met hod C solid.26 1, 500 n- hexyl Met hod
C - solid 30 27 3,400 n-oct yl

Met hod C solid



28 8, 400 n- octyl Met hod C solid
-19- Exanple 29 Preparation of a PLURONIC polyner having a n-tetradecyl
hydr ophobi c WJ’WZ@M p-ritrophenyl phosphate |ipase inhibiting groups: A
m xture of n-tefradecanol (15 g, 70 mmol) and N-net hyl ini FEE6IS8Y®I95 5. 6
m., 70 mmol) in anhydrous nethyl ene chl o_rlg_de (75 mL). was added slow y over
20 m nutes under anhydrous condition to 4 solution of p-nitrophenyl
phosphorodi chloridate (17.92 g, 70 mmol) in anhydrous nethyl ene chl oride

(50 nmL). The reacty flas ' MEEEE ok ' . i tion.
After the conpl et fl‘%t%@é,f th%ﬁgﬁgﬁm@ﬂoé§ﬁﬁ%cigﬁé%?hﬁg t he
reaction mxture 10 was stirre r Es ours at’ room tenperature. A m xture

of PLURONIC (MW =_1,100; 39 g, 35 nmol) and N-methyl imidazole (5.6 ni. 70

i nnol ) in anhydrops nethyl ene chil ori de (150 Y was added t¢ the reaction
flask under anhydl Gismglordi PE®NY.Hydidghotid Méitty ¢ MeBodof Pukifidaébnl §r pRydicdIOwee S | at
room tenperature. The redct MBh rfi xtur ®was extracted with c¢ld saturat¢d
e O e R TR U % L T
filtrate was cdl | gct ed. The3.498| jardecylas renoved f MstedBie fi || pevaiee undel
reducgd pressure fo g ve 65_,,’{@9_(2‘ nQ@@yeTl ow|col ohgg 4 scoui PH&Q”' gL; ! e
material was dri e Ser—raett it ot—oe—neeks efft-t-e——as-{ was
used directly forithe in lvit4%® giPeedHivo agsay. MeedB PPEdes ol | owifng
Exanpl es were preparesd ugi ngoobhd se@yve procedure. Method B semi solid
6 1,000 n-dodecyl Method B semi solid
10 7 1,000 | n-tetradecyl Method B semi solid
8 1,000 n-hexadecyl Method B semi solid
9 1,000 | n-octadecyl Method B semi solid
10 1,000 n-pentyl Method C semi solid
11 1,000 | n-hexyl Method C | semi solid
15 12 1,000 | n-octyl Method C semi solid
13 1,000 | n-docosyl Method C powder
14 1,000 | cholesteryl Method C powder
15 3,400 n-pentyl Method B solid
16 1,500 | n-pentyl Method B solid
20 17 1,500 | n-decyl Method B solid
18 1,500 | n-dodecyl Method B solid
19 1,500 .| n-hexadecyl Method C solid
20 1,500 n-octadecyl Method C solid
21 1,500 p-docosyl Mecthod B solid
25 22 1,500 | rac-famesyl Method B brown, solid
23 1,500 | n-cholesteryl Method C solid
24 1,500 | 5-phenyl-1-pentyl Method C solid
25 1,500 n-octyl Method C solid
26 1,500 n-hexyl Method C solid
30 27 3,400 | m-octyl Method C solid
28 8,400 | n-octyl Method C solid

(Y]



-20- Table 2: PLURONI C Pol ynmers (PLU) havi ng p-nitrophenyl phosphate
| pase inibiting groups with a variety of hydrophobic noieties. PLU

WI. % of Exanpl\§g 9o3e7 MV Et hyl ene Hydr ophobi c '
PbyS| cal State Glyyco!r6 (R 29 PMB}UE%%
| Ont % n-tetrAdecyl liquid 5 _39. 30 1,100 lowt %
n- dodecyl liquid 31 1,100 | OM % n- decyl
liquid 32 1,100 | Onel o n- oct yl liquid 33
1, 900 SOv Vigimple 290- h=Y1 i qui d 34 1 900
50wt % n- octyl uid 10
50wt % n- decyl Preparation ofai’ Wpolymerhavmgla xyt?yadecyl hydropm %
n- dodecy!l 11}&:? ]ﬁ,g& Q&\M .
n-tetradeoyl moiegﬂa‘x{lig- h%%’lphmphaae %tg%mng gro 50wt %
n- hexadecyl s e A mixshiieof Betradecanod (15 g?fmml) and N-metByhiwidazole
n- pent yl
n- hexyl 5 (5 powder mﬁ» manhydro%ﬂn&eﬂ%@e cmogdél@gg’vlﬁ) s addeg%igpotvgrdecyl
sem solid 42 20 nunu&sﬁﬂdhranhydmus coﬁﬂmbmtoasoluueinefq&diaoyhenyl sem -
solid 43 A) nfetra I i, quid 44
4, 400 h40W2I (50:1|1L) Thardaeﬁoadaﬂwmslcogledmaméﬂba&mmﬁgﬁsadmuon Afteﬂ 400
40wt % n- hexadecy 1, soli oM %
n-tetradecyl thejcprgplpipnyqf the addition, the Wlath was m%@h‘@é)the reactiqn. ‘B‘&H’é?: yl
l'iquid 10  was stirred for 2 hours at room temperature. A mixture of PLURONIC® (MW =

1,100; 39 g, 35 mmol) and N-methyl imidazole (5.6 mL. 70 mmol) in anhydrous
methylene chloride (150 mL) was added to the reaction flask under anhydrous
conditions. The mixture was stirred for 24 hours at room temperature. The reaction
" mixture was extracted with cold saturated NaCl solution (3 x 150 mL), the organic

15 layer was dried over anhydrous sodium sulfate. The sodium sulfate was removed by
filtration, and the filtrate was collected. The solvent was removed from the filtrate
under reduced pressure to give 65 g of pale yellow colored viscous liquid. The
material was dried under vacuum for one week at room temperature. This was used
directly for the in vitro and in vivo assay.

20 The following Examples were prepared using the above procedure.



Exampl e 51 25
n- hexadecyl

i nhibiting gr&gyo: A m xture of n-hexadecanol
Gt

N-nmethyl imd
m L) was added sl
solution of p-nit

i nanhydr ous net hyl ene chl oi de (60nlL).

wat er

for 2 hours at

1000; 58.5 g, 58.

hydr ophobi ¢ nmoi ety and p-nitrophenyl

addi t | gﬁt ht ﬂgrlmgtg@’@‘ T %»pgg%@é% ‘E!X’F&Q‘er“lﬁ%['

room t errper

Preparati on of a pol ypropyl ene glycol having a
phosphate | i pase

(28.41 g, 117 nmol) and

4789 34 ni, 117 nmol) in anhydrous nethyl eRETAR0I9Ee (75
owy over 20 m nutes ugﬂﬁr anhydrous condition to a
rophenyl 30 phosphorodrchloridate (30 g, 117 mmol)

The reaction flask was cooled in a

anhydrous net hyl 4 Wmasfaoded to the red under
5 anhydrous condi e Bhdenst i
t enper at ur e. The _1og UFFeel acl-od A co cLlsat
sol uti on of thS! pver dr ous
magnesi um sul f at 4. ved by fi|l.tration, arjd.the
filtrate was cOl If : ven VERYYom the flifffate unddr
reduced pressurefto §1ve‘a pk¥Auct | of 10M% 77 QQWﬂhe mat er ildiuidas dri eg
under vacuum at rjoon3a enper af tooe f hr 4ownys. | nfdtg1 f ol | owi nd 1igad ypr opyl gne
gl ycol p-nitrophqg Epha we ar e Ng the at procedurfe.
Tabl e 3: Pol yq o e gl {@gl ( DPG)6v&gV| ndn%'i}%n trophenyl S%osphate
| i pase inhibitind grfupsfwit vati et9P"6f h bhobi ¢ noild@¥igs. PPG
Hydr ophobic 10 3sPhygi cal,900 50wt% n-decyl liquid
36 1,900 50wt% n-dodecyl liquid
37 1,900 50wt% n-tetradecyl semi solid
38 1,900 50wt% n-hexadecyl semi solid
39 8,400 80wt% n-pentyl powder
15 ‘ 40 8,400 80wt% n-hexyl powder
' ! 41 2,900 40wt% n-octadecyl semi solid
42 2,900 40wt% n-hexadecyl semi solid
43 2,900 40wt% n-tetradecyl liquid
44 2,900 40wt% n-dodecyl liquid
20 45 4,400 40wt% n-octadecyl semi solid
46 4,400 40wt% n-hexadecyl” semi solid
47 4,400 40wt% n-tetradecyl liquid
48 4,400 40wt% n-dodecyl Liquid
Example 51
25 Preparation of a polypropylene glycol having a n-hexadecyl hydrophobic
moiety and p-nitrophenyl phosphate lipase inhibiting group: '
A mixture of n-hexadecanol (28.41 g, 117 mmol) and N-methyl imidazole
(9.34 mL, 117 mmol) in anhydrous methylene chloride (75 mL) was added slowly
over 20 minutes under anhydrous condition to a solution of p-nitrophenyl
30 phosphorodichloridate (30 g, 117 mmol) in anhydrous methylene chloride (60 mL).

The reaction flask was cooled in a water bath during the addition. After the



15 Exanpl e MV Mbi ety (R) State 49

1, 000 n- pent yl sem solid 50 1, 000 n-oct yl
sem solid 51 wo9934786 1, 000 n- hexadecyl sem  Sydpide

1, 000 n- oct adecy! sem solid 20 . 53 Sisoiss 2,00
n- pent yl sem solid 54 -21- 2,000 n- octyl

sem solid 55 2,000 n- hexadecyl sem solid 56

2,000 n- oct adccyl sem solid Exanple 57 25

Preparation of a pokqmpltknafshepddition, throvaterhathtveasiremapvad pndthe reggticnmyixture
phosphonat e |i pase i phi&its d ' '

noi eti es: -22- Amg%!r'éé‘é%?z aﬁ“%;w{)c? tﬂg I et %‘yﬁa&ﬁfy%é&fﬁ&%ﬁggﬁgﬁﬁle:

0, O0- di net hyl phosph@¥ e 1003684 g, $8.7mirol)\aad Nadetlryl idideznié @S mb, 117 mmelpmsi on .
of NaH (48 g, 2 nol) Jn _anhydrous .TEE 0 u . pitrogen frer 1
hour, 1-bronopent anﬂ’%ﬁ'sﬂﬁ%%nﬁf}i{?nqeﬁw‘ﬁﬁéﬁ%ﬁ)m%ﬁ%@%@f’% y, and
3) dt he reactiog, nSEbﬂlﬁﬂuﬁﬁ&oﬂd.ﬁﬁfﬂmxﬁiﬁté:ré&ﬁashﬁﬂfj@foai@ﬁouﬁﬂt!ﬁﬁtem&amﬁngvgd
under vacuum di et et her (. was added, apd the salt.s re_renoved by
filtration. The eth CWWMWWQW%PWWQQW%%%@% the
organic layer was dis 2ds@EMES. PHeurghalRUsyebREeN dHEd Sviérfadiiy@roud BRigRisiual sulfats. The

renoved under reduced pressure, and the crude product was purified %K
e

distillation under WASBUHmM Biligiews removed b fitration, anst theffiliraterkas collegisd
phosphonate. B. PlsgiRédt Hak RhovEa Rark RRUEIROQRINRMIEA Plesslifedb ¥ 2 product of

10 77 g. The material was dried under vacuum at room temperature for 4 days.

The following polypropylene glycol p-nitrophenyl phosphates were prepared
using the above procedure.

Table 3: Polypropylene glycol (PPG) having p-nitrophenyl phosphate lipase
inhibiting groups with a variety of hydrophobic moieties.

T ——

1 PPG Hydrophobic Physical
15 Example MW Moiety (R) State
— i~ —
49 1,000 n-pentyl serni solid ‘ﬂ
50 1,000 n-octyl semi solid
51 h 1,000 n-hexadecyl semi solid
52 1,000 n-~octadecyl: semi solid
20 53 2,000 n-pentyl semi solid
54 2,000 n-octyl semi solid
55 2,000 n-hexadecyl segni solid
56 L 2,000 n-octadecyl semi solid
Example 57
25 Preparation of 2 polyethylene glycol polymer having a p-nitrophenyl

phosphonate lipase inhibiting group and having a pentyl hydrophobic moicties:



0, O-di net hyl n-pentyl phosphonate (158 g, 0.88 nol) and NN-di net hyl
formam de (700 ng) were dissolved in thionyl chloride (200 nL), and the
resul ted m xtywHgeN@ss ref | uxed for 48 hours. The volatiles were renoved
under vacuum at 15 roomtenperature, and the crude product PEEUSIMPS ed by -
distillation to give a colorless liquid 135 g). C Preparation of

pol yet hyl ene gl ycol having a p-nitrophe fl’ n-pentyl phosphonate |ipase

i nhibiting groups: To a solution of n-pentyl phosphonic dichloride (2.65 g,

14 mmol ) in 40 20 i K s added bright orange
col ored sodi um sal't oﬁ?ﬁﬁqﬁ%‘?é@ﬁ?e%ég&%%gmg}?l ) under anhydrous
condition. The bright m@dngah}dﬁosphdﬁmg;mhl)mmhddetidfn@mﬁema es. After
45 mnutes, a mxture. of en 0: 56 7 |) and
ot ol o dazol Suibpiah oft Ve Bla h 0 58 i fiowt Y Tedh ml imairufoet. M) "
stirred for 24 hdukidur, mhembp@mmsmngwma)mnﬂ@o o)) s udded sI3¥y, emd]
solutlon(6x100 rrL) fol l.onwed Fy at ratgg so utlonéégxlo The
organic |ayer %éhﬁe?‘g{?né‘%?“ﬁ‘& T for 4 hours &m’a@ pysdap acuumto
give a vi scous | 'ﬂb'lhﬁa, d%llé(h@ﬂh‘ﬁ)W%&Q%&%e‘sﬂ&&w&@@eﬂﬂve&ﬁyﬁlﬁhml et her
and stirred for 10 m nutes. The ether portion was decanted, and the

procedure was reﬂé‘&t“'&ffﬁ‘ﬂ‘l‘t@é%ﬁ@sﬁdﬁé WaM@ErlGQiE’é'B ME%?HV‘F&V@S&E‘@%

white 30 powder Ve auﬁgnmer m@enuema@ :]bﬁ'&sﬁrQran@
week. - 23- The foI I ovm ng pol yet hyl ene po yrre aV|

p-nit rophenyl phdb@mmreduqtuas@mﬁ«rﬁbnﬂtsh Ogmgamomvédal saf@;D-t his
pr ocedure. | ycol s having p-nitrophenyl
phosphonat e I | pase [ n%l ?tl ng’ﬂg#gﬁgsegw th a pentyl hydrophobic noiety.

B. Preparation of n-pentylphosphonic dichloride:
0,0-dimethyl n-pentyl phosphonate (158 g, 0.88 mol) and N,N-dimethyl
formamide (700 mg) were dissolved in thionyl chloride (200 mL), and the resulted
mixture was refluxed for 48 hours. The volatiles were removed under vacuum at -
15 room temperature, and the crude product was purified by distillation to give a
colorless liquid (135 g).

C. Preparation of polyethylene glycol having a p-nitrophenyl n-pentyl
phosphonate lipase inhibiting groups:
To a solution of n-pentylphosphonic dichloride (2.65 g, 14 mmol) in 40 mL
20 of anhydrous dichloromethane, was added bright orange colored sodium salt of p-
nitrophenol (2.3 g, 14 mmol) under anhydrous condition. The bright orange color
disappeared within 5-10 minutes. After 45 minutes, a mixture of polyethylene
glycol (MW = 8,400; 56 g, 7 mmol) and N-methylimidazole (1.5 mL, 20 mmol) was
added at room temperature and stirred for 24 hours. The reaction mixture was
25 washed with 2% K,CO, solution (6 x 100 mL) followed by saturated NaCl solution
(6 x 100 mL). The organic layer was dried over Na,SQ,, the solvent was removed
under vacuum to give a viscous liquid. The product was poured into 200 mL of
diethy! ether and stirred for 10 minutes. The ether portion was decanted, and the
procedure was repeated three more times. The product was obtained as a white
30 powder which was dried under vacuum at room temperature for a week.




Hydr ophobi ¢ Physical 5 Exanpl e PEG

i\/bi ety(R) State 57 8, 400 n- pent yl powder 58

3,400 N- pentyyd 99/34786 powder 59 1, 500 n- pent

sem solid 60 1, 000 n- pent yl sem soli dWiB“Sé’%’&%’r e 61
Preparation of a PLURONI C pol ymer havi ng231 ni t rophenyl phosphates |i pase

i nhibiting group tethered by a n-pentyl-1,5-dioxy |linker and having a n-
hexadecyl hydrophobic noiety: A 1L, round bot t oned flask was charged Wit h
sodi um hydride (4.0 g a'gh@fo olyethy 16 lyb sireieayl 0il, 0.1

nol ) then washed with anh drous gept ane ?lfxm%g% Anhydrous

t et ahydrofrai (I T) phasgbonsie QOMGVW@@E%%W riip procodiEe- st i rred at

room t enper at ure under n|trogen A solution of PLURONICerr] (MW= 1900, 50
wt % pol yet hyl ene gl ycol, 50 wt % pol ypropyl ene glycol; 95 g, 0.05 nole) in
anhydrous THF (200'ﬂalzl)=4was mymewmmngmmﬂpbowhomwweon of
bronopentyl acetate (20.9 g,inkibitinggroups with agentylihydnephobie moifly.nl.) was added
to the reaction mxture under anhydrous conditions. The reaction mxture

was refluxed at 60C fr

the resulting slarry ssﬁluapen :
were renoved by filtripdes

100 nL). The organic
sol vent was renoved t
mat eri al was di ssol ve
NaCH (40 nmL). Alter
concentrated HCl, and
was di ssol ved i n di chroronet!

10 Example 61
Preparation of 2a PLURONIC® polymer having p-nitrophenyl phosphates
lipase inhibiting group tethered by a n-pentyl-1,5-dioxy linker and having a n-
hexadecyl hydrophobic moiety:
A 11, round-bottomed flask was charged with sodium hydride (4.0 gasa
15 60 % dispersion of NaH in mineral oil, 0.1 mol) then washed with anhydrous
heptane (3 x 25 mL). Anhydrous tetrahydrofuran (THF) (150 mL) was added, and
the suspension was stirred at room temperature under nitrogen. A solution of
PLURONIC® (MW = 1900, 50 wt% polyethylene glycol, 50 wt% polypropylene
glycol; 95 g, 0.05 mole} in anhydrous THF (200 mL) was added at room
20 temperature. A solution of bromopentyl acetate (20.9 g, 0.1 mole) in anhydrous
THF (50 mL) was added to the reaction mixture under anhydrous conditions. The
reaction mixture was refluxed at 60°C for 16 hours. The solvent was removed under

i | and treat¢ wrth aqueou
hour5§, thi rda®io anP*%Ylure was a@umlﬁ i
; » "y

vacuum, and the resulting shurry was suspended in dichloromethane (300 mL). The
solids were removed by filtration, and the filtrate was washed with water (3 x

25 100mL). The organic layer was dried over anhydrous sodium sulfate, and the
solvent was removed to give a pale brown viscous liquid (110 g). This material was
dissolved in methanol (500 mL) and treated with aqueous 4N NaOH (40 mL). After
4 hours, the reaction mixture was acidified with concentrated HCI, and the solvent
was removed under vacuum. The viscous oil was dissolved in dichloromethane,



-24- which was washed with water (4 x 100 nL). The organic |ayer was dried
over sodium sul fate, and the solvent was renpbved to give

bi s- 5- hydr ox PLURONI Clerr] as a pale brown viscous liquid (98 g).
In a separat y??%%ég,l‘ a nixture of n-hexadecanol (7.02 g, 29’.'%"9%?@(‘?5 and N
5 nmethyl imdazole (2.3 nL, 290 m nol)_ih anhydrous net hyl ene chloride (40
nm.) was added slowy over 20 m nutes under anhydrous conditions to a

sol ution of p- nitrophenyl phosphorodichloridate (7.41 g, 29.0 mnol) in
anhydrous net hyl mhqms‘%abﬁgﬁv(viﬁpﬂat&‘{hxl-ﬁbﬁzL').e?Eébr@&iéia?élﬁndé@e&B&ked In a
wat er bath during the addition. After the cOnpletion of the addition, the
water bath was r &ediva@gulfateand the solyent Wag rmoayed toi give hie5-Wiadroxypentosyl f or 2

hours at room t eppesRR : ' e;g-éag b S dr oxypent oxy PLURONI C[ err]
(30 g, 14.48 mmllp)a an N”né?ﬂb?s{% az'i‘)%ﬂei z % %QXL) i n anhydr ous net hyl ene
chloride (150 nlL) wasImaistparatedlask;e mixturetdf arhekiddesdnol (702rg, 290 yunal)and N-

vashed wi th sat umigti ofagdtte Gl o b e B MBEFRE BT, o1 "o

col | ected and dr ived addedrsioswdyl bver26 mifiaésamderhahyripdus eotditicrs to @ saluting df p- gi Ve a .

viscous |iquid. This,was washed..w.t b blLin xane .(6 .x .50 in and the
product was dri ed“tlmﬂ}%’fy %?Hﬂ?*?qi\f%%%%% étlrlrﬁg%d;(fﬁf“@ﬁdé anhyarans D}G@W‘él d a
pal e yeIhI owbvi sc&h&ﬁh&zquobdlL()Sthie;j:ﬁBthaémm& Miﬁﬁmlfﬂh mﬁw epar ed
usi ng the above pr.ocedure. 20 Tab) e 5; ... PLURONI C nmer s Vi
p- ni trophenyl ph@é%ﬂ&’f‘e‘&'&?rﬁé%@“?ﬂi‘m(’ﬂ P?*hﬁﬁd‘ﬂ?% _"Yaéfll?g& W%Yﬁ&aﬂf*?gﬁtey of
di al koxys andifa\tedetommisibiire Ha¥ stitfed Tt kuubod rdoniRmPéragiPe. Ahdikture of bis-5-
Hydr ophobi c D al kxy Example MV Moei ty &R) élZ' ).
: hydroxypentoxy PLURONIC® (30 g, 14.48 mmol), and N-methyl imidazole
(2.3 mL) in anhydrous methylene chloride (150 mL) was added to the reaction flask
under anhydrous conditions. The mixture was stirred for 24 hours at room
temperature, then washed with saturated NaCl solution (3 x 100 mL). The organic
15 layer was collected and dried over sodium sulfate. The solvent was removed to give
a viscous liquid. This was washed with boiling hexane (6 x 50 mL), and the product
was dried under vacuum at room temperature overnight to yield a pale yellow
viscous liquid (39 g). _
The following Examples were prepared using the above procedure.

20 Tables: PLURONIC® polymers having p-nitrophenyl phosphate lipase
inhibiting groups tethered by a variety of dialkoxys and having a

variety of hydrophobic moieties.
PLU Hydrophobic Dialkoxy

Example MW Moeity (R) )
61 1900 n-pentyl n-pent-1,5-dioxy
25 62 1900 n-decyl n-pent-1,5-dioxy
63 1900 n-hexadecyl n-pent-1,5-dioxy

64 1900 n-pentyl n-undecyl-1,10-dioxy

65 1900 n-decyl n-undecyl-1,10-dioxy

66 1900 n-hexadecyl n-undecyl-1,10-dioxy




61 1900 n- peavt u- pent-1, 5-di oxy 25 62

1900 n- decyl n- pent-i, 5-di oxy 63 1900 n- hexadecyl

n- pent - 1, 5- di ®W©\p984786 1900 n- pent yl n- undecyl - IpCiifusdsmgs 65
1900 n- decyl n-undecyl - 1, 10- di oxy 66 1900 n- hexadecyl
n- undeqyl - 1, | 0- di oxy - 25- Exarrpl e 67 F%epar ation of a polyethyl ene

gl ycol polyner having a p ni trophenyl phosphates |ipase inhibiting group
tethered by a n-peptyl 5-di oxy linker and having a n-hexadecyl
hydr ophobi ¢ noi et xqppeS A 1 L, Tound-bottomed flask was charged with

sodi um hydride (7.67 g apatiBR ¥F Wyﬁn@@w&f, I};aﬁdephm@earﬁ.lm@%hmp 19 nol)

and was washed w th anhydrous hept ane 257 ) Anhydrous | E (200 m)
was added, and thep @pefﬁmba@h@m%athﬁﬁdbbw :
nitrogen. A soluti a 2R Gkt MV = 1, 500; 150 g, 0 1 nol) in
anhydrous TBF (200 was a y%ﬂr‘oom lhty t enper at ure under anhydrous

condi tions. TheSni xtur eA\M&r@nd-bwmeﬂ&asklwas@hugedWMWmaGﬂaﬁbﬁﬂegastahen a
sol ution of bronop ce 100
m.) was added to tﬁdel}?%ﬁ%f‘ %ﬁf #‘tjﬁﬁe}gm%]ég g@l%%“%@%ﬁ?&%@}gg uxed at
60[err] C for 16 hohuptane (3re25miLy.eAthydross TEFE208dni)whs addedcand ire saspendidrewas
resulting slurry uspended in dicbl oronet han 30 The. s |IdS wer e
15 renoved by flw gﬁ°mg W?P‘gf’ﬁg‘é "&ﬁé’ﬁggp‘?% l%ﬁlgg' (3 x 100 -
nmL). The organic Ifmwr—meo dso g, memmhy&aﬁm?dommwmwatrm t he
sol vent was re ed to give ad%ﬁdef-obro vi scous, |iquid g }%q)h Thi s
mat eri al was di Soeg)@&'a Y conditions. The mixture was 1 1 hour at room

temperature, then a solution of bromopentyl acetate (41.82 g, 0.2 mol) in anhydrous

THF (100 mL) was added to the reaction mixture. The reaction mixture was

refluxed at 60°C for 16 hours. The solvent was removed under vacuum, and the

resulting slurry was suspended in dichloromethane (300 mL). The solids were

15 removed by filtration, and the filtrate was washed with water (3 x 100 mL). The
organic layer was dried over anhydrous sodium sulfate, and the solvent was removed
to give a pale brown viscous liquid (110 g). This material was dissolved in
methanol (500 mL) and treated with aqueous 4N NaOH (80 mL). After 4 hours, the
reaction mixture was acidified with concentrated HCI, and the solvent was removed

20 under vacuum, The viscous oil was dissolved in dichioromethane and was washed
with water (4 x 100 mL). The organic layer was dried over sodium sulfate, and the
solvent was removed to give a bis-5-hydroxypentoxy polyethylene glycol as a pale
brown viscous liquid (98 g). The p-nitrophenyl phosphate group was added in a
manner analogous to the procedure in Example 61,

25 The following Examples were prepared using the above procedure.



met hanol (500 nmL) and treated with aqueous 4N NaOH (80 nlL). After 4 hours,
the reaction mxture was acidified with concentrated HC, and the sol vent
was renoved r vacuum ‘The viscous oil was dissolve

di chl or onet hglg’e”)gn @was washed with water (4 x 100 ml). ﬁé&?ﬁ%*’é | ayer
was dried over sodiumsulfate, and the-g@l vent was renoved to give a.

bi s- 5- hydr oxypent oxy pol yet hyl ene glycol as a pale brown viscous liquid (98
g). The p-nitrophenyl phosphate group was added in a manner anal ogous to
the procedure inTiblespl e @Pblyethylene glycols Hivingfay-hidehlitgyliphosghatedipdger € pr epar ed
using the above procedur e inhibitinggroup Ritleedby a dialldXy Yiakét\uhe Ravigy ¥ vaiety dfavi ng
a p-ni trophenyl phosphat e hy&: id Moletds | Ng group tethered by a dial koxy

| i nker and having a variety o hydr ophobi ¢ npoi eties. Exanple . PEG

Hydr ophobi c Di alégw (L) I e$ (R, ' 67
- pentyek, 5- qi om{m ofid %))O&OXY(Z) dpdecyl

1500 n- hexyl -
n-pent-1, 5-di oxy 69 ﬁ n-Wmﬁ%ﬁﬁ‘mﬁF DX Y

Exanpl e 75 Préparati pn_of?” a BRI Jf%r r] |goiewer havi faret-bSdiont ophehyl

phosphate |ipase 10 | i nhigdit}|ng ggoup admd,@ylhexade leul?.‘igr obi c| noi ety:
p- Ni t rophenyl phosphprett+ehtprt+eate—~(F5—o—0—29—1o
di chl or onet hane (300 nl)6%was| addé®® t o aP-l!Exaléecylthree peeit-dd-dioxound- pot t oned

flask with stir bar that had been purged with N2. A “sol uti on of hexadecanol
(71.03 g, 0.29 nBxampleid N-net hyli m dazole (23.35 nL, 0.29 nol) in anhydrous

Preparation of a BRU® polymer having a p-nitrophenyl phosphate hpase
10 inhibiting group and a hexadecyl hydrophobic moiety:
p-Nitrophenyl phosphorodichloridate (75 g, 0.29 mol) in anhydrous
dichloromethane (300 mL) was added to a 1 L, three necked, round-bottomed flask
with stir bar that had been purged with N,. A solution of hexadecanol (71.03 g,
0.29 mol) and N-methylimidazole (23.35 mL, 0.29 mol) in anhydrous
15 dichloromethane (250 mL) was added dropwise over a period of 2 hours. The
reaction mixture was stirred for an additional 1 hour before pouring intoa 1 L
separatory funmel. N-methylimidazole hydrochloride salts separated at the bottom as

an oil and were removed from the funnel. Dichioromethane was removed from the

mixture at less than 30°C under vacuum to give an amber oil which was taken up in
20 hexane (400 mL) and placed in a freezer overnight. The reaction mixture was then
thawed and the soluble portion was filtered to remove the crystals of p-nitrophenyl
phosphorodichloridate. The solvent was removed from the filtrate via rotary
evaporation at less than 35°C to give n-hexyl p-nitrophenyl phosphorochloridate.
A 500 mL flask with stir bar was purged with N,. The n-hexyl p-nitrophenyl
25 phosphorochloridate ( 20g, 0.043 mol) in anhydrous THF (25 mL) was added,
followed by slow addition of a solution of BRIJ® 58 (polyoxyethylene(20) cetyl
ether; 48.56 g, 0.043 mol) and N-meﬂ}ylimidazole (3.45 mL, 0.043 mol) in
anhydrous THF (200 mL). The reaction mixture was stirred at room temperature for
24 hours. The solvent was removed at less than 35°C by rotary evaporation, and the
30 oily residue was dissolved in methanol (50 mL). A solution of methanol/water



15 dichl oronethane (250 nmlL) was added dropw se over a period of 2 hours.
The reaction m xture was stirred for an additional 1 hour before pouring
into a 1 L sepwoabesrges f unnel . N-net hyl i mi dazol e hydrochl or i GeraRbdd1es
séparated at the bottomas an oil and were renoved fromthe funnel.

Di chl or omet hane was renoved fromthe nmix®Ure at |ess than 30[err] C under
vacuumto give an anber oil which was taken up in 20 hexane (400 niL) and
placed in a freezer overnight. The reaction m xture was then thawed and the

sol ubl e portion w8 Lt 1 £més260omL)wmasaddedn The sofislibis-mn-dihexyd iptniwophenyy |

Cuaporat i on ai | oPB s SRestEly 4ffion, IR Rpa? Pl i spo Bt 2 FOLETY

phosphor ochl or i datetaryAvipdfitoriat febsathda 35PC.h Water watyemovealfrgmithgeebdutttbly N2. The -

n- hexyl p-ni troph?xr% ..29. phosphorochl oridate ( 20g, 0.043 nol) in
anhydrous TBF (25 Madded, fol |l owed by slow addition of a solution of

BRI J[err] 58 (pol yOXVGM@ﬂ%(e&@TWW&m%P@fesexﬂ&lﬁ&hﬁfou $triitairg argind
N-net hyl i m dazole (3.45 ni, 043 nol) in anhydrous TBF (200 m.). The
reaction nixture WA pyenapsdaging theaboyeIEs@Es-at ure for 24 hours. The sol vent
was renoved at | ess than 351C by rotary evaporation, and the 30 oily

resi due was di ssol ved innethanol (50 nmlL). A solution ofngget hanol / wat er

-27- (85 nmL: 15 nL, 200 nL) was added. The solid pis- &, n-di hexyl

p- ni trophenyl phosphate was collected by filtra 7 \'he met hanol was then
stripped off on a rotary evaporator at less tha Water was renoved
fromtheproduct by Iyophilization. Th pples in Taible 7 can
be represented by the foll ow ng structure and wéreprepared using the above

procedure. Table 7: BRIJ err] polyners havpng a termnal p-nitrophenyl
phosphate |i pase HaC ’' / \

Table 7: BRI® polymers having a terminal p-nitrophenyl phosphate lipase

10 inhibiting group with a variety of hydrophobic moieties.
Exarpie Polymer Hydrophobic Moiety
70 BRIJ® 98 (n=19, x=17) n-dodecyl
71 BRI)® 98 (v=19, x=17) n-hexadecyl
72 BRI® 35 (u=22, x=11) n-dodecyl
15 73 BRD® 35 (n=22, x=11) n-hexadecyl
74 BRU® 58 (=19, x=15) n-dodecyl
75 BRIJ® 58 (n=19, x=15) n-hexadecyl
Example 76

Preparation of an IGEPAL® polymer having 2 terminal p-nitrophenyl
20 phosphate lipase inhibiting group with a n-hexadecyl hydrophobic moieties:

A 500 mL flask with stir bar was purged with N,, and n-hexadecyl p-
nitrophenyl phosphorochloridate (20 g, 0.043 mol) in anhydrous THF (25 mL) was
added, followed by slow addition of a solution of IGEPAL® 720 (32.41 g, 0.043
mol) and N-methylimidazole (3.45 mL, 0.043 mol) in THF (200 mL). The reaction



10 inhibiting group with a variety of hydrophobic noieties.

Exanpl e Pol yner Hydr ophobi ¢ Moi ety 70 BRI J[ err]
98 (n="19, Xwo/doze7¢ N- dodecyl 71 BRI J[err] 98 (n=19, x=

n- hexadecyl 72 BRI J[err] 35 (n=22, x=11) n- dodecyl @599100195

73 BRI J[err] 35 (n22, x=11) -281- hexadecyl 74 BPI J[err] .58
(n=19, x=15) n- doderyl 75 BRI J[err] 58 (n=19, x-15)

n- hexadecyl Exanple 76 Preparation of an | GEPAL pol yner having a term nal

p- ni trophenyl 2Qnﬁh@6ﬁh@é@rehww&mim4%ﬁspmwvmwammmw
hydr ophobi ¢ noi eties: A 500 flask with bar talsigﬂlgjpz ed W|th N2, and

n- hexadecyl p- dF@F’o‘Bﬁ'@ﬁﬂ?“B‘PfBMﬁI“BFP P@d‘{‘ﬁ@mﬁ mgthapol

anhydrous THF ( m% WEB Al 6fmethRlol/RURF(S3Y 15200/ n ek a8dbd? prRdS@! Ut i on of
| GEPAL[ err] 41 g, 0.043 nol) and N-met hyl i m dazol e {3.45 ni,

0.043 nol) in T mfrpmlupbwphatewzsﬁltwd(@ﬁraedm@aml.w&;nat
room tenper at Ef ?ufg%[ed 3&‘uﬁ§ugr?.cuvu\§;ﬁ g%ﬁlh\é&ﬁs"dﬁﬁatm ovEd%foim ?@ﬁf&i&tat room

t enper at ur e, y pro en up 1 n metha (50 m sol ution
of net hanol/wat ey lyéphilizaion. 200 nl) was added to product. The bis-nn-di hexyl

p- ni trophenyl phosph Eﬁ/@ﬁ ilg@%i lgqg t ri pped
of f under vacuum at althgs leé g&tf{g{é;e s reno 9# ﬁgﬁg‘%'géﬁ‘?:t by

| yophi i zati on. Wbrep&pae@hangﬂmaﬂ'@blpmcedmn be represent ed by the foll owi ng
structure and were prepared using the above procedure. NG,

mcﬁ?;_@- °<\/\ ' O\I%/O\R

10 Table 8: IGEPAL? polymers having a terminal p-nitrophenyl phosphate lipase
inhibiting group with a variety of hydrophobic moieties.

Hydrophobic
le Polymer Moie
76 IGEPAL® 720 (n=11) n-dodecyl
7 IGEPAL® 720 (n=11) n-hexadecyl
15 78 | IGEPAL® 890 (n=39) n-dodecyl
79 IGEPAL® 890 (n=39) n-hexadecyl

Example 80

Preparation of [Poly(propylene glycol) block-poly(ethylene glycol) block-

poly(propylene glycol)] polymers having a p-nitrophenyl phosphate lipase inhibiting
. 20 group with a n-hexyl hydrophobic moiety:

A 500 mL flask with stir bar was purged with N,, and n-hexyl p-nitrophenyl
phosphorochloridate (20 g, 0.043 mol) in anhydrous THF (25 mL) was added
followed by slow addition of a solution of [poly(propylene glycol) block-
poly(ethylene glycol) block-poly(propylene glycol)] (average MW = 2000, 50 wt. %



[érr] 10 Tabl e 8: | GEPAL[ err] polynmers having a term nal p-nitrophenyl
phosphate |ipase inhibiting group with a variety of hydrophobic noieties.

Hydr ophobi ¢ Ex avgedszs47se Pol ymer moi ety R 76 #% 0198
(n=11) n- dodecyl 77 | GEPAL 720 (n=11) n- hexadecyl SBods
78 | GEPAL[ err] 890 (n=39) n- dodecyk29%9 | GEPALC 890 (n 39)

n- hxadecyl Exanple 80 Preparation of [Poly(propylene glycol)
bl ock- pol y(et hyl ene glycol) bl ock- poly(propyl ene glycol)] polynmers having
a p-ni trophenyl phosthylanecglydolsatS6ign®h 0215 tmaljand (N-mgthplimpidaiald (3t Smly §,048 mol)

eyl pe i t rophontt TE (08 by 3 ellbh bt gAS ke Rl ES ool 1, 0TS
D o o e e e
Syt 1] (aver age. NiRLtesgbvas gl b ineacab G0 Sl d ipbird st e ey
0.0215 ol ) and N mesibedni (nmom.pm ddaedSadMeQs-%?dﬂmyl)p—m&oﬂiﬁﬁyl(pm@hm) The

reaction m xture was stirred for hours at roomter’rgerature The sal vent

was rempoved under VEEP&NEWQWWWM?%W Was srinped pi by Tatyry eyapprtien gdess

taken up inme ol (S@aHb3eC, &M&Wér&ﬁo&@ﬂétﬁ@ﬁ&&ﬂ% MBgiflizaRos 0l Uti on (200
m.) was added, and the bis-nn-dih p-ni tropheny| phosphate precipitate

was filtered off. Methanbhe fm&%wxszﬁﬁmmerempm@mgw@mchévreat | ess

Table 9: Poly(propylene glycol) block-poly(ethylene glycol) block-

10 ' poly(propylene glycol) polymers (PPG-PEG-PPG) having p-
nitropheny! phosphate lipase inhibiting groups with a variety of
hydrophobic moieties.

Example | Polymer Hydrophobic Moiety
I )
80 PPG-PEG-PPG 2000 hexyl
15 81 PPG-PEG-PPG 2000 dodecyl
82 PPG-PEG-PPG 2000 hexadecyl
Example 83

Preparation of a PLURONIC® polymer having phosphochloridate lipase
inhibiting groups and a decy! hydrophobic moiety:

20 After purging with N,, a solution of phophorousoxychloride (30 g, 0.1956
mol) in anhydrous THF (100 mL) was added to a 3 L flask, and the mixture was
cooled to 0-5°C. A mixture of freshly distilled friethylamine (27.27 mL, 0.1956
mol) and 1-decanol (30.97 g, 0.1956 mol) in anhydrous THF (300 mL) was added
dropwise at a maximum rate of 75 mL/hour, keeping the solution temperature at

25 5°C. After the addition was complete, a mixture of PLURONIC® (average MW =
2900, 142 g, 0.0489 mol) and freshly distilled triethylamine (13.7 mL, 0.0978 mol)
in anhydrous THF (300 mL) was added at 2 maximum rate of 75 mL/hour, keeping
the solution temperature at 5°C. After the addition was complete, the reaction was
allowed to warm to room temperature and stirred for 24 hours. The



t ha35' C, andwat erwas renovedfront heproductby |yophilization. The foll ow ng
Exanpl es were prepared using the above procedure. Table 9:

Pol y(propyl §9g{lr, é)l ) bl ock-pol y(et hyl ene glycol) block- 10
pol y( propyl e ycol ) polymers (PPG PEG PPG) havingp- nit PEEHERPPIS

phosphate |ipase inhibiting groups wthg ?;1_ vari ety of hydrophobic noieties.
Exanpl e Pol yner : Hydropho ic Miety (R) 80 PPG PEG PPG
2000 bexyl 15 PPG PEG PPG 2000

dodecyl 82 PP i 9dro$ ide sal ggﬁaﬂ R R i on of
a PLURONI ([ err] poI ymer haV| n oosn ﬁoc | ori teéq [ pag'gdlﬁ\ﬁﬁg %?ﬁgw&%oups
and a decyl hydrmtﬂlmdm)?@m}mamT mdthemslﬂmcmmglmhﬁwﬂmhdﬁkamw(ﬁxol ution
of phophor ousoxy wﬁeﬂ- s LF 0 ) was
addedto a3 L flagyﬁkgq?&e m Xt ur e%ags&g l)opkb%h&%% %’gr]@ P&" “c%g%’e of
feshly distill edn-ﬂmyépmmmmafemom » Wabdriedninglerdrigh vacates 00003 ( 30. 97
g, 0.1956 nol) drou was added dropwi se at a nmaxi num
rate of 75 shoﬁ’fligﬁ t?thxgcnég %‘?{e‘tenperature at 25 b5[err]C After
t he addition was corrpl ete a mxture of PLURONI C (average MM 2900, 142 g,

0. 0489 nol) and {eshl 8:@1\@5“”6(’ triethylamne (13. nL, 0.0978 nol) in
anhydrous THF (3 %/ s added at a nmaxi numrate of 75 mLl hour, keeping

the solution tenper atpreguriion2€a PEURONICR Solgsier Haviig NVBydre:8/ iR caindidyt he
reaction was all ol\l/gedhatt&_'o11 V}a?é m tb%nr oor& g e aeé atl‘ﬂ 3: alrlltﬁl3 st |or red for 24 hours.
The phosp p g groups and a decyl hydrophobic moiety:
A 125 mL flask with stir bar was purged with N,, and a solution of bis-n-
10 decyl phosphorochlorodate PLURONIC® (prepared as in Example 82; 30 g, 0.0178
mol) was added. N-hydroxysuccinimide (2.05 g, 0.0178 mol) was added as a solid
and allowed to dissolve. Freshly distilled triethylamine (2.48 mL, 0.0178 mol) was
added, and the reaction mixture was allowed to stir for 0.5 hours. The triethyl-
ammonium hydrochloride salt was filtered off, and the THF was removed from the
15 filtrate by rotary evaporation at 30°C. The product was dried undef high vacuum
(0.003 mm Hg) overnight.

Example 85
Preparation of PLURONIC® polymers having pyridoxinyl phosphate lipase
inhibiting groups and a decyl hydrophobic moiety:

20 A 125 mL flask with stir bar was purged with N,, and bis-n-decyl
phosphorochlorodate PLURONIC® (prepared as in Example 82; 30 g, 0.0178 mol)
in anhydrous dichloromethane (30 mL) was added. Pyridoxine hydrochloride
(2.54 g, 0.0178 mol) was added as a solid and allowed to dissolve. Freshly distilled
triethylamine (4.96 mL, 0.0356 mol) was added, and the reaction mixture was

25 allowed to stir for 2 hours. The triethylammonium hydrochioride salt was filtered
off, and the solvent was removed by a rotary evaporation at less than 35°C. The oil
was taken up in THF (50 mL) and refiltered. The solvent was removed by rotary
evaporation, and the product was dried under high vacuum (0.003 mm Hg)

overnight at room temperature.



-30- triethyl anmoni um hydrochl oride salts were renoved by filtration. The
sol vent was renoved under vacuumat 30'C, and the resulting oil was washed
Wi th hexane (6w§edaflggmlL) to renove the unreacted n-decyl  perrsesmorss
phosphor odi chl ori date. The product, bUs- n-decyl phosphorochl orodate
PLURONI C[ err], was dried under high vacuum1¢0.003 5 nm Hg) overni ght -at
roomtenperature. Exanple 84 Preparation of a PLURONI C pol yner havi ng

N- hydr oxysucci ni m dyl phosphate |ipase inhibiting groups and-a decyl

hydr ophobi ¢ noi ety: A 128%blel10flistaste polyriersyireparedan Exansples 83g@4andi8Sh N2, and a
solution of bis-n- 10 decyl phosphorochlorodate PLURONIC (prepared as in

Exanple 82; 30 g, 0.Q178 nol dr oxysucci |mde 2059
0.0178 m)l) was add'E%Pl%l]so a S%F%%Qﬁ&gad‘ng ¥ y distilled

triethylamne (2.48 O—OH-—FBt s get—art—tpre—reactTomr T XtyUr e was
allowed to stir for O. Y| Hymlu hydﬂ)’@h%\‘ﬁ de salt
was filtered off, and £ Moletk @) 16 £ 10" tary
evaporation at 300C. T d ungg@,rl hi gh vacuum,ﬁp 003 Hg)
overni ght. Exanpl e 85 preparatror—of—PEURONFC—potymers—tavimg—pyTr T doxi nyl

phosphat e |ipase S nhibftirg gr cﬁ!—H§9Q§nd a_tecyHecily dr opholFhydrprguesnyl
A 125 nmL flask with st}r r ged W th and| bi s- zﬂgﬁﬁ&i

phosphor ochl or odate PL € \\"%ii’gik.{“cd as T &Hp:c 82; %u U, 0.0I78 nol)
i n anhydrous di chl oronet hane (30 nL) was added. Pyri doxi ne hydr ochl ori de

(2.54 g, 0.0178 nol) was added as a solid and all owed to di ssolve. Freshly
distilled triethylan ne é 96 mL, 0.0356 nol) was added, and the reaction
mxture was 25 al | G¥ABPIE8%stir for 2 hours. The triethyl anmmoni um

hydrochl oride salt was fplipid oP£?LUROﬂIGngolﬁﬁér\lﬁ%gmﬁctdxﬁn@mdnwn@
r ot ary evaporation at less than 35[err

group (Scheme I):

10 Cly Z \H
o]

0.
PR "
MeO (CHa)g=CHOH  + /u\
(CH2
Intermediate 1

: ' 1. n-butyl lithium,
N,N-diisopropyl amine, THF
0 .
NaOH )I\ 2, (o}
)l\
HO (Chzls \o H (CHaCHs

Intermediate 2 3. Aq. NH,C1




was taken up-in THF (50 nL) and refiltered. The solvent was renoved by
rotary evaporation, and the product was dried under high vacuum (0. 003 mm
Hg) overni ght at room tenperature. -31- Table 10 lists the polyners
prepared in YRP18& 83, 84 and 85. Table 10: PLURONI C BETA##0193vi ng a
vari ety of |eaving groups. Exanple 32- Pol ymer Hydr ophobi ¢
Leaving G oup Miety (R (Y-R) 83 PLU 2900 decyl
chloride 5 84 PLU 2900 decyl .

n- hydr oxysucci nyl 8S o PLU@R900 decyl

pyri doxi nyl Exanpl e 86: ||Prepgration of a PLURONI C[err] polynmer haekess

[err]-lactone |ipase i | L group(s hepe 1) [err] ont¢rnediate S
Schenme |: Synthesis t? 35. di"ate 1: 10- Hydr pxy .
met hyl decanoate 1 (20 g, 9t =75 tri onrQacet i m date

(30 g, 118 mml ), dichloro hane (50 nl) icl ohexaneo’( 100 2rwer e
added to a 1 L, round-bottQmed fl ask The m xture Wasystirred for}b

RO

Intermediate 3

Intermediate 4
m H
/( 2)8c 3

Hy, P4-C °© (GHa)y

HO
Intermediate 5

Scheme I: Synthesis of Intermediate 5.

Intermediate 1:
10-Hydroxy methyldecanoate 1 (20 g, 98 mmol), benzyloxy 2,2,2-

5 trichloroacetimidate (30 g, 118 mmol), dichloromethane (50 mL}) and cyclohexane
(100 mL) were added to a 1 L, round-bottomed flask. The mixture was stirred for 5
minutes at room temperature. Trifloromethane sulfonic acid (1.3 mL) was added to
the reaction mixture under nitrogen atmosphere. Within a few minutes the
temperature rose from room temperature to 37°C. The reaction was monitored by

10 TLC (hexane: ethyl acetate; 9:1). After 16 hours, the starting material completely
disappeared. The solids were separated from the reaction by filtration, and the
filtrate was washed with aqueous saturated sodium bicarbonate solution (3 x
100 mL) followed by water (3 x 100 mL). The organic phase was collected and
dried over anhydrous sodium sulfate. The solvent was removed under vacuum at

15 room temperature. The residue was purified on silica gel column using a gradient of



m nutes at roomtenperature. Trifloronethane sulfonic acid (1.3 nlL) was
added to the reaction m xture under nitrogen atnosphere. Wthin a few

m nut es thetewgf e rose fromroomtenperature to 370C. % i on
was nonitored by é“éﬁ'LC (hexane: ethyl acetate; 9:1). Afterf % , the
starting nmaterial conpletely di sappearedgsThe solids were separated fr.om

the reaction by filtration, and the filtrate was washed w th aqueous
saturated sodi um bi carbonate solution (3 x 100 nL) followed by water (3 X

100 M) . The Of GaNkerBAAEastREmEsie phide® ThFOaR WS el fro B/ MPin B4Es- UM

sul fate. The solvent was renoved u umat 15 roomtenperature. The
resi due was puri f ileganer(8 s2)l iThe sejvdnt wed nemaveddi vagua togyield 1@bhenzyloxy - 33-

et her/ hexane as the i| e eluted fromthe colum in
et her- hexane (8: Iﬁ?@?ﬁ%&sag{@zcweimggl%%\%%ci?%ivacuo to yield

10 benzyl oxy net hyl decanoate (internediate 1) as a solid (32 Q).
Internediate 2: 5 Tnt Inte{e?_adi ate 1 (30 g) was saponified in 6N NaCH
solution (1 00 nL) for MBS then acidified with concentrated HCL. The

product was extsacted \tbrdhedfatedr @0 @) was(shponified i G INaOHTsoRtioN (JO0 i) faryier s -
wer e combi ned and dried over._sodj.um sulf%%1 ... The so|lvent was remmved under
vacuumto give | (H%YEn i‘ﬁ!‘i‘ﬁ With eangenizas Eﬁl'n L35 egtracted iy - hich

was used directly &hlbr&f@ﬁn{ﬁ%lo@:ﬁﬁﬁ%@aﬁaﬂigllaggsweredoﬂbﬁkmcﬁieeo%rsﬁtﬁﬁut yl

lithiumin hexane (1.6 Msolution, 68 , mmol ). was_added dropwi se to a
sol ution of NN-di i sifpteo¥he solieatvasTamaved pader yasgumyipgiye 14:beppdoXBEeRAOle whi ch
WS Stirred for ariiiieflc ot ep i e iy AU Rt s Gool ed
to -50[err]C, -
10 Intermediate 3:
n-Butyl lithium in hexane (1.6 M solution, 68 mL, 108 mmol) was added
dropwise to a solution of N,N-diisoproyl amine (15.14 mL, 108 mmol) in THF
(50 mL) which was maintained at 0°C. After the completion of addition, the mixture
was stirred for an additional 10 mimtes at 0°C. The mixture was cooled to -50°C,
15 then a solution of intermediate 2 (15 g, 54 mmol) in 100 mL of THF was added
dropwise. After the completion of the addition, the mixture was allowed to warm to
room temperature, then stirred for 1 hour. The mixture was cooled to -78°C, and a
solution of decyl aldehyde (8.4 g, 54 mmol) in THF (40 mL) was added dropwise.
After stitring for 3 hours at -78°C, the mixture was warmed to room temperature,
20 then quenched by addition of saturated ammonium chloride solution (50 mL). The
mixture was extracted with diethyl ether (5 x 50 mL). The organic layers were
combined and dried over sodium sulfate, filtered and evaporated to give

intermediate 3 (22 g).

Intermediate 4:

25 Benzenesulfonyl chloride (9.8 g, 56 mmol) was added to a solution of
intermediate 3 (12 g, 28 mmol) in pyridine (200 mL) maintained at 0°C. After
addition was complete, the mixture was kept in a refrigerator at 4°C for 24 hours,
then poured into crushed ice (2 kg) and stirred at room temperature for 20 minutes.
The mixture was extracted with diethyl ether (6 x 150 mL). The combined organic



15 then a solution of intermediate 2 (15 g, 54 mmol) in 100 nL of TBF was
added drupwi se. After the conpletion of the addition, the m xture was

al l owed to waygehsurgom tenperature, then stirred for 1 hour, The m xture
was cooled to -78lerr]C, and a solution of decyl al dehyde (BCHUSIY00I8S iy )
in THF (40 nL) was added dropw se. Afteggstirring for 3 hours at -78C, the
m xture was warned to roomtenperature, 20 then quenched by addition of
saturated amoni um chl oride solution (50 nL). The m xture was extracted
with diethyl ethgdyeflsSvere wikh8dith War, %G@&Ue?sdﬁﬂﬂ&tﬁfa&eﬁﬁer@@md%ﬁ&nﬁﬂﬁd dried
over sodi um sulfate filtered and evaporat ed to_give I nternedi ate 3 (22 g).
Internediate 4: #Evacuo. Theprmtz‘emaﬁ%mmbmw}mmgs@w% 1) was
added to a sol ut Jdq bed 1) in pyridine (200 m_)
mai nt ai ned at O[g&'&f@b Piﬁéﬁp dit Fdé%e\&/a%mg%n%%m the mxture was kept in
a refrigerator afR41B25teor. 24 hours, then poured into crushed ice (2 kg) and
stirred at roomtenperature for 20 m nutes. The m xture was extracted with
di ethyl ether (6 x 150 nlL). The conbi ned organic -34- | ayers were washed
with water, dr§ed ovelntemddisteSsul fate, filtered and concentrat ed in vacuo:

Thet p[ Odl(J(g:t \iv;alst puri ftp @F%ZPI [ szzl el 1)col l%él ng’g‘fa‘y S 2%%% .
acetate ; 0 giv m
Internediate 5: hydrogeratdd ahder 40 &l oShﬂirog%&fdiﬁﬂo)ns\Aﬁﬁxng%SPﬂ/&Qﬁg)dsanet hyl ene

chl oride, then hydro te nder 0 f hydrogen for .4 hours using 10%
Pd/C (1 g) as a &yﬁ 4“@ ‘““’ G5O remoygd PHE“%’B‘?“\‘}B‘H'P was

renoved under vafgluériﬁt&ﬁnedlate 5 as anml (6. 9 g).

10 Intermediate 6:

PLURONIC® (MW = 1,900, 570 g; 300 mmol) in THF (500 mL) was added
dropwise to a stirred suspension of sodium hydride (15 g) in THF (150 mL). After
the addition was complete, the mixture was stirred for an additional 30 minutes at
room temperature. A solution of ethyl 4-bromobutyrate (117g, 600 mmol) was

15 added dropwise, and the mixture was stirred at 60°C for 16 hours. After cooling to
room temperature, the salts were filtered off, and the solvent was removed under
vacuum to give light brown viscous material which was suspended in
dichloromethane (1 L) and washed with water (3 x 200 mL). The organic layer was
collected and dried over sodium sulfate, filtered, and the solvent was removed under

20 vacuum to give intermediate 6 as a viscous liquid (770 g).

Intermediate 7:

Intermediate 6 was dissolved in a solution of methanol (1 L) and 50%
sodium hydroxide solution (100 mL), then stirred for 24 hours at room temperature.
The reaction mixture was acidified with concentrated HCl, and the solvent was

25 removed under vacuum. The residue was resuspended in dichloromethane (1 L),

then washed with water (4 x 250 mL). The organic layer was dried over sodium
sulfate, filtered, and the solvent was removed under vacuum to give intermediate 7
as a viscous liquid
(650 g).



give internediate 5 as an oil (6.9 g). 10 Internediate 6: PLURONI C
[err] (MW= 1,900; 570 g, 300 nmmmol) in THF (500 nL) was added dropwi se to a
stirred suspen¥P@34386 sodi um hydride (15 g) in THF (150 nl) pcifusesweidse
addition was conplete, the mxture was stirred for an additional 30 mi nutes
at roomtenperature. A solution of ethyl-3% bronobutyrate (117g, 600 rmmmol)
was 15 added dropwi se, and the m xture was stirred at 60[err]C for 16
hours. After cooling to roomtenperature, the salts were filtered off, and
t he sol vent was renpvebitamedete3acuumto give |ight brown viscous materi al

whi ch was suspended in,dj. . | t 3 x 200
m.). The organic | ayer 1’%@%%1‘%%‘5"39@#? ﬁdrh%g%g%?&g §'§{°\§4r‘nf°§ﬁér'\?‘aﬁ 2§ _
filtered, and t he nsndlywastaddetumdemitegdn traisiutidn ofintermedidte? (A0VA g, e mmobdi at e-
6 as a viscous | Iﬂ‘g{’g}ﬂ%7% b@%@g rredi@ig& @H’I eﬁ%%tg% 6 s di ssol ved
iﬂas?!utignfof aél' fnﬂio‘i_()lm’é’(?%’n" )_‘I{g'éﬁ' gl vﬂ"fismmea’(')0 m),
en stirrea 108 niifitésSat Rdom te@PRritGRPAERNNyaroxy SiRcihidildd (203g)Wras was
acidified with concentrated HCL, and the solvent was 25 renpved under

vacuum The resi ddde s xas streed ferd 24 hoursiat room temrsraiurpdhuytransiemediog \\ashed

Wth water (4 X 23hafddry fubR6l 288 SasHashb@With wiRS(3 K J0SAL)0 TRE ofgakic lyeswasl at e,
filtered, and the sol vent was renpbved under vacuumto give Internediate 7

as a viscous |iquidged gepanyydrous sodiye sujfateciilipeed; anddhegolvent was removed under
1- (3- Di met hyl ami nQRGARMb kive 28 5aY intRmbAStE B Whi Wi diea Altbaty'ifl relabxtBteg, 25

10 Example 86:

Triethylamine (3 mL) was added to a solution of intermediate 8 (22 g, ~10
mmol) and intermediate 5 (6.5 g, 20 inmol) in dichloromethane (150 mL). The
mixture was stirred for 4 hours at room temperature, then poured into a separatory
funnel and washed with 5% HCl (3 x 20 mL) and water (3 x 50 mL). The organic

15 layer was dried over sodium sulfate, filtered, and the solvent was removed under
vacuum. Example 86 was obtained as viscous liquid (26 g). This material was used
directly in the in vitro and in vivo assay.

Example 87:
Preparation of a PLURONIC?® polymer having a disulfide lipase inhibiting
20 group:



mml ) was added under nitrogen to a solution of internediate 7 (20.72 g, 10
nmml ) in dichloromethane (100 nL) in a round bottom flask. The m xture was
stirred for d;,% .m?_nut es at roomtenperature, then N-hydrox succi ni m de
(2.3 g) was 2t he mixture was stirred for 12 hours at RCIB{§P9/00195
tenperature, then transferred to a sepggtory funnel and was washed with
water (3 x 30 nL). The organic |layer was dried over anhydrous sodi um
sulfate, filtered, and the solvent was renoved under vacuumto give 22 g of
i ntermedi ate 8 which was useg directly in the next gstep. 10 Exanpl e
86: Triethylamne (3 nL) was|pdded to a solution offfinternediate 8 (22 g, -
1 0 nmmol) and internedjate 51 6.5 dpraR ®) in dijchl. ororretlhane (150 nli).
The m xture was stipredN\Rge 4 1 s at roomt : poured into a

separatory funnel ad washed with 5% HC (3 x 2 r (3 x 50 M).
The organic 15 Iayr was Jdri ed over sodiumsulfate, f and the
sol vent was rem vacuum Exanpl e 86 was obt ai {(scous liquid

(26 g). This mat
Exanpl e 87: Prep
| i pase inhibiti

E“al was used directly inthe in vitro and in j’lvo assay.
ratlon of a PLURONI (Jerr] polyner having a disylfide
[err] Internediate 9 S

was added to
mmol) in 5
pde (0.5 g, 5
room

t enperat ure. The

NO, O 0] NO,

Examplé 87

Intermediate 9:

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (1.1 g, 5 mmol) was added
to a solution of 5,5’-dithiobis(2-nitrobenzoic acid) (3.96 g, 10 mmol) in

5 dichloromethane (100 mL). After 10 minutes N-hydroxysuccinimide (0.5 g, 5
mmol) was added, and the reaction was stirred for 6 hours at room temperature. The
reaction mixture was poured into a separatory, then washed with water (3 x 20 mL).
The organic layer waé dried over anhydrous sodium sulfate, filtered, and the solvent
was removed under vacuum to give intermediate 9 which was used directly in the

10 next step.

A solution of PLURONIC® (MW =1,900; 9.5 g; 5 mmol) in
dichloromethane (50 mL), followed by triethylamine (0.5 mL) was addedto a
solution of intermediate 9 in dichloromethane (100 mL). The mixture was stirred
for 16 hours at room temperature, then poured into a separatory funnel and washed

15 with water (3 x 30 mL). The organic layer was dried over anhydrous sodium sulfate,
filtered and The solvent was removed under vacuum to give Example 87 as a
viscous liquid (12 g).



reaction mxture was poured into a separatory, then washed with water (3 x
20 mL). The organic |layer was dried over anhydrous sodi um sul fate,

filtered, and {ppeSosyent was renoved under vacuumto give ighRisisiate 9
whi ch was used directly in the 10 next step. A solution of PLURONIC (MN =
1,900; 9.5 g; 5 mml) in dichloronethane3fb60 nL), followed by triethyl-am ne
(0.5 ML) was added to a solution of internediate 9 in dichloronethane (100
mL). The m xture was stirred for 16 hours at roomtenperature, then poured
into a separat oryEbc'amprSSand washed 15 with water (3 x 30 nmL). The organic
| ayer was dried over a drous bf tere The s vent was
renoved under vacuumt %%&@W& ?%W@I%@P ‘b&b

Exanpl e 88: Pr epargadupon of a PLURONI ([ err] polyner having an anhydrl de .
| i pase inhibiting group: 5 I nt er nedi ate 10:

1- (3-Di net hyl am i nopropyl )-3-ethylcatodiimde (2.2 g, 10 nmol) was added to
a solution of 1,2,3-benzene tricarboxylic anhydrideg(2.1 g, 10 mml) in

di chl oronet hane (100 ni). The mxt e was stiresed f 10 mi nutes, then N
hydr oxysucci nimde (1.0 g, R ) ‘aq 9 N¢tion was stirred
for 6 10 hours at roomte . as poured into a
separatory funnel, then was Jyth water (3 x 20 nl), rganl c layer
was dried over anhydro X i sulfate, filtered, and T
renoved under vacuumto giye ijnternediate 10 whi ch was used |rectly in the

next step. o3
o) BExample

5 Intermediate 10:
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (2.2 g, 10 mmol) was
added to a solution of 1,2,3-benzene tricarboxylic anhydride (2.1 g, 10 mmo}) in
dichloromethane (100 mL). The mixture was stirred for 10 minutes, then N-
hydroxysuccinimide (1.0 g, 10 mmol) was added, and the reaction was stirred for 6
10  hours at room temperature. The reaction mixture was poured into a separatory
funnel, then washed with water (3 x 20 mL). The organic layer was dried over
anhydrous sodium sulfate, filtered, and the solvent was removed under vacuum to
give intermediate 10 which was used directly in the next step.
A solution of PLURONIC® (MW = 1,900; 9.5 g; 5 mmol) and triethylamine
15 (0.5 mL) in dichloromethane (50 ml) was added to 2 solution of intermediate 10 in
dichloromethane (100 mL). The mixture was stirred for 16 hours at room
temperature, then poured into a separatory funnel and washed with water (3 x 30
mL). The organic layer was dried over anhydrous sodium sulfate, filtered, and the
solvent was removed under vacuum to give Example 88 (11.2 g) as viscous liquid.



A solution of PLURONIC[err] (MN= 1,900; 9.5 g; 5 mmol) and triethylam ne
15 (0.5 nL) in dichloronethane (50 nL) was added to a sol ution of

i ntermedi ate_10 in dichloronetbane (100 nL). The m xture was stirred for 16
hours at rooMQ¥MBFature, then poured into a separatory fiRETAIS?¥NISwashed
with water (3 x 30 nL). The organic |aygg was dried over anhydrous sadium
sulfate, filtered, and the solvent was renoved under vacuumto give Exanple
88 (11.2 g) as viscous liquid. -38- I N VI TRO ASSAY Procedure 1: :
Tributyrin substratberneh’Rhel inhibitors of pancreatic |ipase activity
were evaluated using a titration nethod enploying a pH Stat instrunent

(Radi onet er Aner iPeacedute 31 Trilutyrip sulgittpte Substrate (1 rnL tributyrin) was

added to 29.0 nL of T uﬂ EE}.L\I eﬁTMnl%zpl 5 m
Cad 2, and 4 nmM sodi uir#’ at.lro eoxiﬁﬁ‘&?‘a %IS SO tlon \}\hggt stirted for 5

m nutes prior to titadoradethod amlajmgaﬁHtStatusmmcﬁlemetpakmeMW@ﬂakpase
(Sigma, 21, 00 L.t Lssolved .iyn th f of
butyric acid Rﬁb ﬁ“ﬁ%@&%&@ %ﬁwve' %9%?”2596“% ﬁfﬂs'ﬁgerl od&%ls‘?g)o
titrating the aS&aﬂtaﬁﬁgd tlecmml lNaCl;GﬂﬂMEG!licl wudﬁmmmnmiauﬁdaﬁymmmfnzyne
activity was expressed as mlliequi va ent m nut e per
gram of enzyne. sAluBem Wak e fof g%‘? 3‘?%‘5 g‘ﬁ@%@qﬁfmf FRBSFERS: wer e
sol ubilized in elﬁaﬁtﬁean‘embbsét(sargma, 21; 060 Kirfiteling) dpavidiin theassay batraomubi | i ty

characteristics of the_conpoun and added to the ass stem time
zero. 15 Procedurfelease ofpytyzic quysfﬂbgquﬁfvés%?lm%“?ﬁﬁ‘{tﬁ? i’

pancreatic |i pgsQitRGhg b bisay BsRnP¥alcofdiaf pHDE 7.9 wAthio, szﬁtNéOH
enpl oying a pH Stat 1nstrunent (Radioneter Anerica, West| ake,
activity was expressed as milliequivalents of base added per minute per gram of

enzyme. In subsequent assays, varying amounts of inhibitor were solubilized in
either tributyrin or buffer, depending on the solubility characteristics of the
compound, and added to the assay system at time zero.

15 Procedure 2: Olive Qil substrate
Potential inhibitors of pancreatic lipase activity were evaluated using a

titration method employing a pH Stat instrument (Radiometer America, Westlake,
OH). Substrate (15 mL of an olive oil emulsion containing 80 mM olive oil and 2
mM oleic acid, dissolved and sonified in a buffer consisting of 10 mM Tris-HC] pH

20 8.0, 110 mM NaCl, 10 mM CaCl,, 2 mM lecithin, 1.32 mM cholesterol, 1.92 mM
sodium glycocholate, 1.28 mM sodium taurocholate, 2.88 mM sodium
glycodeoxycholate, and 1.92 mM sodium taurodeoxycholate) was added to 15 mL of
assay buffer (Tris-HCl pH 8.0 containing 110 mM NaCl and 10 mM CaCL). This
solution was stirred for 4 minute prior to the addition of 1050 units of porcine

25 pancreatic lipase (Sigma, 21,000 units/mg) dissolved in assay buffer. The
hydrolysis of triglyceride was monitored over a 30 minute period by titrating the
assay system to a constant pH of 8.0 with 0.02M NaOH. Enzyme activity was
expressed as milliequivalents of base added per minute per gram of enzyme. In
subsequent assays, stock solutions of inhibitor were prepared in either ethanol or

30 DMSO, and varying amounts were added to the assay system at time zero.

(Y]



OH). Substrate (15 nL of an olive oil emulsion containing 80 mM olive oil
and 2 MM oleic acid, dissolved and sonified in a buffer consisting of 10 niM
Tris-HCO pH 20wo%9f8478¢.10 MM NaCl', 10 mM Cad 2, 2mM | eci t hin, Pé'rfl%%rm

chol esterol, 1.92 nmM sodi um gl ycochol ate, 1.28 nM sodi um taurochol ate, 2.88
mM sodi um gl ycodeoxychol ate, and 1.92 nM%odi um t aur odeoxychol ate) was
added to 15 nL of assaybuffer (Tris-HC pH 8.0 containing 110 nM NaCl and
10 mM CaCb[ere]). This solution was stirred for 4 mnute prior to the

addi ti on of 1050 uni tsThﬁaswswbmeomiﬁctequGﬁdemmmeiwngdu@l a0

uni ts/ ng) dissol v n ass fer. .The i was
noni tored over a @%%&de%eggyg%?%ﬁ Eg;ég%éﬂ %L %
colnlstant le of 8. 9¥mhaﬁﬁmmbﬁzmemwaﬁqmmhﬁnmwmeﬂaw§, )
mlliequival ents of base a er | n _subsequent
assays, stock sol @i Flgcrﬁ?mf’ﬁﬂ! awpi;ag‘?‘ga%ﬂévg?ga"% \‘-:'H’Eztﬁ'@?:c ﬁ? or 30
DMSO, and varyisng jpémerth Setéyaiife Béleteent@tidd e w%ﬁ:ﬁ%%ﬁﬂﬁ&ﬁﬂﬂ Sdcuired [CZP The

-39- The assays were conducted as descrjbed ahove using either %anééjure I

or 2, and the per &lWiRgASIPORRGAS Wergssayesh With thedndicatadiyalursfor {(rePre

activities in themgesgnge and absence of inhibitor. Three concentrations
of inhibitor were assayed and the percent inhibition was plotted agai nst
the log of the inhibitor concentration 5 in order to determ ne the
concentration at which 50% i nhibition occurred (ICerr]). The follow ng
conmpounds were assayed, with the indicated values for ICferr] presented in
Tabl es 11-17.




-40- Table 11: EXAMPLE POLYMER HYDROPHOBI CMOI ETY
IC[err] (oM IC[err] Wth with Tributynn Aive Ol
Pol yet hyl ene (PEGQ ni t rophenyl phosphates 10 PEG 1000 pentyl
phosphat e v 3570hss 400 5 11 PEG PSE(SI/00195
hexyl phosphat e 40.na 12 PEG 1000 octyl,
phosphat e 538 S PEG 1000 decyl phosphate
na 6 PEG 1000 dodecyl phosphate 466 7
PEG 1000 tet rﬁgﬁi@i'l' phosphat e 1142 10 8
PEG 1000 hexadecyl phosphat e 67 320 9
PBG 1000 oct adecyl phosphate 98 13 PEG 1000
docosyl phospha HYDROPHGBIE #10! 1
phosphat e 16 PEG 150613‘1‘Y pent Vaimphd
na 15 19 hexadecyl phosphat e | Tributyrin
215 29 PEG|TI500 C cyrpnosphnate
PEG 1500 5- pH WM‘B’S{S‘P@W 24
PEG 1500 farngsylgphoqpEaie0 | pentyl phosphate n!a 2450
chol esteryl phogphatie PEG 1000 | hexyl phospha807 20 15 na
pentyl phosphat g 12 PEG 1000 | octyl phosphatg59 1 PHG 8¥#80
pent yl phosphat e 3 gBG i°°° g:‘;yelph"s?ll? Pol ypr oopyl ene®yl yd
(PPG) ni t rophenyl phssphetpég,% trade pent yl phq‘% hat
4000 53 18PG 200 | pmeiias! |asEN Blodpbate 67
9 PEG 1000 | octadecyl phosphate 98
13 PEG 1000 docosyl phosphate 345
14 PEG 1000 | cholesteryl phosphate 172
16 PEG 1500 | pentyl phosphate na
15 19 PEG 1500 | hexadecyl phosphate 215
29 PEG 1500 octadecyl phosphate 73
24 PEG 1500 5-phenyl-l-pentyl phosphate 24
22 PEG 1500 farnesyl phosphate na
23 PEG 1500 | cholesteryl phosphate 307
20 15 PEG 3400 | pentyl phosphate 559
1 PEG 8400 | pentyl phosphate 455
49 PPG 1000 pentyl phosphate 4000 ol |
53 PPG2000 | pentyl phosphate 52000 *ek
25 g i
32 PLU 1100 | octyl phosphate 61 601
31 PLU 1100 | decyl phosphate 174 454
30 PLU 1100 | dodecyl phosphate 55 400
29 PLU 1100 | tetradecyl phosphate 133 1200
30 33 PLU 1100 | hexyl phosphate 155 353
39 PLU 1900 | pentyl phosphate 3.6 9000
34 PLU 1900 | octyl phosphate 3.8 379
35 PLU 1900 | decyl phosphate 24 105
36 PLU 1900 | dodecyl phosphate 23 183
35 37 PLU 1900 | tetradecyl phosphate 3.6 187
38 PLU 1900 | hexadecyl phosphate 22 196
44 PLU2900 | dodecyl phosphate 1.7 286
43 PLU2900 | tetradecyl phosphate 1.7 260
42 PLU2900 | hexadecyl phosphate 0.9 106.
40 )| PLU 2900 | octadecyl phosphate 1.0 174
48 PLU 4400 | dodecyl phosphate 8.4 -
47 PLU 4400 | tetradecyl phosphate 5.0 o
46 PLU4400 | hexadecyl phosphate 14 b
45 PLU4400 | octadecyl phosphate 48 hd
45 l 39 PLU 8400 | pentyl phosphate 325 e
40 PLU 8400 | hexyl phosphate 84 ks




25 PLURONI C[ err] pol yners having nit rophenyl phosphate 32 PLU 1100

octyl phosphate 61 601 31 PLU 1100
decyl phosphat ¢ 99734786 174 - 454 30  pcrudebibeidsl 00
dodecyl phosphate 55 »+ 400 29 PLU 1100
tetradecyl phosphate | 4133 1200 30 33
PLU 1100 hexyl phosphat e 155 353 39
PLU 1900 pent yl phosphat e 3.6 9000 34
PLU 1900 octyl QEaT§ 1 (PEG) nitropheny! phosphonates; 3.8 379 35
PLU 1900 decyl 2.4, 105 3
PLU 1900 dodec pbosp a’Belooo pentylphosphonate 2. 3| 836

37 PLU 1900 phonate n2 3 b

187 38 PLU 19 P osphate 22

196 44 . PLUQR90L 1.7

286 43 PLU 2904 4ot phosphat e 1.7

260 42 PLU 290 PRO/thonpiien S{W% FRG monomer) 0.9

106. 40 41 PLUIQOREWIQEﬁ)nomméM@E‘qughﬁbphat e

1.0 174, 48 sz,sowmmmma& mat e

8.4 47 PLUG4REY 4 gg:%@gggﬁ“’ i S e 5.0 4
PLU 4400 hexadepfyL  RDGSH a ’ 1.4 45 PLU 4400
oct adecyl phosphat 4.8 45 39 PLU 840
pentyl phosphate — 325 40 PLU 8400 hexy
phosphat e 84 -41- pol yetyl ene

gl ycol (PEG ni trophenyl phosphonat es
Table 12:  IC,, values of PLURONIC® polymers having a p-nitropheny!

15 phosphate lipase inhibiting group and dialkoxy linkers.

Example | PLU | Hydrophobic Dialkoxy IC, M) | IC,GM)
MW Moiety (R) Y with with Olive

Tributyrin 0il

61 1900 | n-pentyl n-pent-1,5-dioxy 1.8 na

62 1900 | n-decyl n-pent-1,5-dioxy 1.1 289

63 1900 | n-hexadecyl n-pent-1,5-dioxy 1.1 278

20 | 66 1900 | n-hexadecyl n-undecyl-1,10-dioxy 0.3 182

Table 13: IC;, values of polyethylene glycol polymers having a p-nitrophenyl
phosphate lipase inhibiting group and dialkoxy linkers.

Example | PEG | Hydrophobic Dialkoxy IC,, (kM) IC,, (uM)
MW | Moeity ®) @) with Tributyrin | with Olive
Oil
T
67 1500 | n-hexyl n-pent-1,5-dioxy n na
25 68 1500 | n-dodecyl n-pent-1,5-dioxy 58 37N
69 1500 { n-hexadecyl n-pent-1,5-dioxy 49 184




60 | PEG 1000 pentyl phosphonate 1 836 na 59
PEG 1500 pentyl phosphonate na PLU = PLURONICferr] S
PEG - Pol yet hyl ene gl ycol PPG = Pol ypropyl ene glycol PLU 1,100 (I Om % PEG
nmonorer, 90 Wéﬂ(i’ﬁonorrer) PLU 1, 900 (50 % PEG nononer, FONURIIINEDS
~nmononer) PLU 2,900 (40wt % PEGrononer, 6 % PPGrononer) 10 PLU 4, 400
(40wt % PEG nononer, 60wt % PPG nononer) PLU 8, 400 (8owt % PEG nononer, 20wt %

PPG nonomer) na = not active = not tested Table 12: | err] val ues of
PLURONI Cerr] poryigi4 ha\lcg@aﬁepfoﬂsm bRiéts hhPing a -nitrolgahe.nyl phospBitesphat e

| i pase inhibiting group a Kﬁﬁ%F}ohﬁkerS Exanpl e LU

Hydr ophobi c Dlalkoxy (mMV) IC[err].([err]I\/LMN
Miety (R) ™) h . O | ]
61 1900 Exﬁmf)g ty| Fobymer, pent- Yqrophobls na 62
1900 “n-decyl ex

1900 n-hexadecly! 70 r-ﬁBBﬁ?&(nfls.-xdm) y n-dodecyl 656

1900~ n- hexgdef yL’}I :g@f gseéniﬁbﬂ'x%iol 08X 3-8 25p 182,dabl e 13:
|C[err] value —pey-Rers—ha A :

phosphat e | i pase| i i bi|ErRo®3sweap=tnd dndbleaky | i|nker800 Exafpl e 275PEG

dr ophobi c al [lerr r N Mbel t
dusropnoore 1 B SR 5 iy o hesgaeen [ JLERT VEY a0 YOS
n- hexyl N pemat - 1 BRI 500319, x—lS) 7 h-dodecyl 11008 168

75 BRII® 58 (n=19, x=15) n-hexadecyl 2200 428

10 Table 15: IC,, values for IGEPAL® polymers having a p-nitrophenyl phosphate

lipase inhibiting group.
Example Polymer Hydrophobic 1C,, (1M) IC,, (uM)
Moiety (R) with Tributyrin_ | with Olive Oil
76 IGEPAL® 720 (n=11) n-dodecyl *n *eu
77 1IGEPAL® 720 (n-11) n-hexadecyl - .
15 78 IGEPALP® 890 (n=39) n-dodecyl 344 148
79 IGEPAL® 890 (n=39) n-hexadecyl bk —

Table 16: IC,, values for PPG-PEG-PPG polymers having p-nitrophenyl
phosphate lipase inhibiting groups.

Example Polymer Hydrophobic 1Cy (0M) IC,, (UM)
Moiety (R) | with Tributyrin | _with Olive Oil
20 81 PPG-PEG-PPG 2000 n-dodecyl 24 283
82 | PPG-PEG-PPG 2000 n-hexadecyl 1.9 384

Table 17: IC,, values for PLURONIC® polymers having n-hexadecyl
hydrophobes and a variety of leaving groups.

EXAMPLE PLU LEAVING GROUP IC5, (M) ICs (WM)
‘ Mol.wt. (z-RY with tributyrin with Olive Oil
25 83 2900 chloride 0.9 968
84 2900 n-hydroxysuccinyl 0.9 na
85 2900 pyridoxinyl 0.09 936




25 68 1500  n-dodecyl U pent - 1, 5- di oxy 58

371 69 1500 n- hexadecyl n- pent -1, 5- di oxy 49

184 42- Tablvﬁo | err] values for BRIJ[err] polyners-Hgsebsios

p- ni trophenyl osphat e lipase inhibiting group. Exanple Pol ymer
Hydr ophobi ¢ [err] [err] with Migsy (R Wi th Trbutyrin Aive
al 70 BRI J[err] 98 (n=19, x=17) n- dodecyl 5 71 BRI J[ err]
98 (n=19, X=17) n- hexadecyl 250 266 72

BRI J[err] 35 (n=22n Viwl Studies n- dodecyl : 1800 275 73

BROI [orr] 56 (nolo, e foieab 46 62, 63, 674 ply7s, 78, 81 mnd w2, 7

BRlb I][ err] 58 (n= 19wa}ﬁafb5}‘t;r thdkdbﬂﬂ)ﬁtdea}ulce daily caloric ﬁrmgby increasing the extzetion 0 |
Tabl e 15: | C50 val ues for I er rs Vi t ny
phosphat e | i pase |?ﬁrf?'tﬂ¥lfherf§°°§y %ﬁ? ?'@Pwelghq% Vﬁg 49 et B gr )

Qive or 76 MRS overa O P A g e o o oA 1]
i ve err odec err
720 (n-11) n- h@@hu@@ymdm; fiyh omsdaﬂd)fed“‘f R@P‘?‘fﬂ%g‘m‘(ﬁ’-%

n- dodecyl Rmen t5E8%%5 et GonbistBR@f §51%39)
n- hexadecyl Tabl e ?Loéls 15%1%401‘ ?r l\‘/oz%ghs%%rPBPPGtI%%vg}i PPGAE%%néﬁtggha I ng

p- ni t r ophenyl phos%améOillﬂiéfe%lmm@i)wﬂglgbﬁ" \fjss feeding fhs|apimal SI-”B‘FQWE%

Hydr ophobi ¢ fivd &iyE he animals were welghSd dnd sorted into the treatment or control groups
10  (6-8 animals per group, each group having equal mean body weights). Animals
were treated for six days with the test compounds, which were added {o the "high fat
diet" at concentrations (w/w) of 0.0% (control), 0.3 or 1.0 percent of the diet.

Food consumption was measured for each animal throughout the study, and
was expressed as the total amount of food consumed per animal over the six day

15 treatment period. On day 6, each animal was weighed, and the total body weight
gain over the treatment period was calculated.

Rat fecal samples were collected on the final three days of the six days of
drug treatment. The samples were freeze dried and ground to a fine powder. One
half gram of sample was weighed and transferred to extraction cells. Samples were

20 extracted in an accelerated solvent extractor (ASE 200 Accelerated Solvent
Extractor, Dyonex Corporation, Sunnyvale, CA) with 95% ethanol, 5% water and
100 mM KOH. The sample was extracted in 17 minutes at 150°C and 1500 psi. An
aliquot of extract was transferred to a test tube containing a molar excess of HCL
The sample was then evaporated and reconstituted in a detergent solution consisting

25  of 2% Triton X-1200, 1% polyoxyethylene lauryl ether and 0.9% NaCl. Fatty acids
were then quantitated enzymatically with a colorimetric kit (NEFAC, Wako
Chemical GmbH, Neuss, Germany).

Table 18 contains values for fecal fat/consumed fat for both control and test
animals (determined enzymatiéally as described above), and food consumption and

30 body weight gain over 6 days as compared to control animals.



Moiety (R} - with Thibutyrin with dive Gl 20 81 - PPG PEG PPG

2000 n- dodecyl 2.4 283 82 PPG- PEG PPG 2000

n- hexadecyl 0993478 1.9 - 384 Table 17: rr! vaI ues for
PLURONI C pof” m,g{’" favi ng n- hexadecyl hydrophobes and a va $eavi ng

groups. EXAMPLE PLU LEAWG GROUP lCerr]

IC[err] Ml .wt (Z - R with tributyrin " with Qive
al 25 83 2900 chl ori de 0.9

968 84 ZiMlation of Fedall Bat/COnsMmEE BatnYy | 0.9 na 85

2900 pyri doxi nyl ; . 09 ) 936 -43- In Vivo
St udi es Exanpl es 8, §§W§@wéimtﬁ@m%8m%?°%an%¥§%9fe?@m@da§8 81 and 82

vere eval uated fgholih¥el TheBinbisnY. of i Fzﬁéa%%hmpﬁaiwmemﬂsabp by

i ncreasing the excretron of fat in feces d to decrease body weight’

gain, relative tnallﬂms efsereracsigerpraterhrom 500me of sample torgivedhestotah mmojes @Sy

P o SRR Sk ikl S 4S5 SlraElo UL

consi sting of smﬂxyamt afd‘mdonmgtqupuamnlee‘dmmmhtpmﬁmtquu sting of
55 % t | |
coconut ol acnf; %aﬂie 1% copr}éctx\ﬂafog g@ é‘gé‘mrh&ﬁor ‘aﬁg&%tl%‘%‘ga S

this diet for flb@n he ani mal's were wei

treatment or conpr Wheglrenmsaréexpréﬁe&smgslgnimffms the totapmilkigatns gf fattp  havi ng

equal nean body Jer e treat ed S W t he. t est
conpounds, whi cK© 'iéﬁlé"?q’?gat r?ﬁ"]d% AP SFPTES ”t%@%%ﬁi?%%ﬂd(w W)
of 0.0% (conto ole)meﬁgi&Mhoiﬁé)ﬂﬁ@ﬁg&@ﬁiofd‘éceﬁhﬂudismmnﬂﬁaadymmsrmﬁ{tmn was
measured for eacgrhan?snéxrgraeltedtixrl] 51? ngr}? u\%lhén eresﬁjlgsyare expressedasexcreted fatasa

percentage of that consumed in 24 hours, the total weight of fat excreted in 24 hours

=]

is divided by the weight of fatty acids consumed in over 24 hours and multiplied by
100. '




was expressed as the total anpunt of food consunmed per ani mal over the six
treatnent period. On day 6,

day 15

each ani mal

was wei ghed,

body wei ght gaiwWOewawsd he treatment period was cal cul ated. Rl
sanpl es were collected on the final three days of the six days {;fé%%lrohsg

treat nent.

The.sanpl es were freeze dried44nd ground to a fine powder.

hal f gram of sanple was wei ghed and transferred to extraction cells.
ASE 200

Sanmpl es were 20
Accel erated Sol ve

r.at

il e

SWith

and the total

One

95%

el Hvpready o ecipy
dTOO[ g KOF] Sa

et hanol , 5% wat er Tiac bs  at
150' C and 1500 psL %ﬂ"ﬂl uot ofj extract e b
cont ai ning a nol ar oS T
reconstituted in a deger ge Rl ( 86200,
1% pol yoxyet hyl gne[taurytietrier 970 . re e
quantitated enzynag i E%E“%??%Y Ll W %—tﬁ&ﬁ‘é&i
GrbH, Neuss, Gernany)s Taplresk8 roHFREING yalddes florz:pechl 9 coridtiserd| f at
for both control apd gest| gpaks [ debium nqedl_,,gg%y _t,l,,g_al Y iB3SséescCrished]
above), and food c tnptTon ourdL SO -body e ght—gar T OvETr 6 dayy as...
conpared to contro i np| phosemate [ 4 JLUIORT 4| gepvl Lot chl ssl‘-"éc /Phn’&fnﬂ};g_d_ Fat :
Fatty aci d concenty at ssons| forogme t he Rz Rl | Gedagsaly 12 EXEITssed Wsiee
mol /nL. The mygl /L of TRGLY%.RC] O sifaedNCP fHlL! A hegh-DY ilgenWhhAN 0
mlliliters of extpact—geperatedrfromSotTmy—ot rpte—to—gtve—thetotal
mmol es of 5 fattylacfid [Tishewiss) |0 YR he Pt InWddSEs| of %62t + ¢ 84195 | s
converted to total{ m ki ol awgnef | f atdaooaci d aweying tskerayer@ge npl meeka
wel ght Of ITEdI umtp | Bng phosphate PPG-PEG-PPG dodecyl 20 92+8 78 11%*
82 phosphate | PPG-PEG-PPG hexadecyl 20 1148 129 2 12"
15 62 phosphats C5 PLU 1900 decyl 12432 A7£26 24 £ 13.6%
63 phosphate C5PLU 1500 hexadecyl G 1o 90 & 5%+ 774£13.3%
7 phosphate Brij 98 hexadecyl 21 0846 8511
2 phosphate Brij 35 dodecy) 140 955 73£13%
7 phosphate Brij 35 hexadecy) 1£0 10610 12217
20 74 phosphate Brij 58 dodecy) 240 90 & 5** 61%14
75 phosphate Brij 58 bexadecyl 120 104 +8 100£12
78 phosphate Igepal 390 dodecyl 1£0 9345 T2 13%*
Control 2-3 100 100
. Animals were treated at a dose of 1.0%
25 * p<0.05
**p<0.01
While this invention has been particulariy shown and described with
references to preferred embodiments thereof, it will be understood by those skilled
in the art that various changes in form and details may be made therein without
30 departing from the spirit and scope of the invention as defined by the appended

claims. Those skilled in the art will recognize or be able to ascertain using no more

than routine experimenfation, many equivalents to the specific embodiments of the

invention described specifically herein. Such equivalents are intended to be

encompassed in the scope of the claims.



chain fatty acid. The value is corrected for any dilutions made during
sanpl e wor k- up When results are expressed as ngslgmof feces, the total

mlligrans of, .)f“am ds is multiplied by 2. Wen results _are expressed as
t ot al mlllgrams of fatty acid 10 excreted in 24 hours, tRET 9@
feces value is multiplied by fecal~weiggt in grans excreted in 24 hours.'

When t he resul tsJﬂmmm excret ed fat as a percentage of that
consuned in 24 h :mﬁﬂ I,,ml ght of fat excreted in 24 hours is
di vided by the weight® of fAtty acids cofEMMS in over 24 hours and

mul tiplied by 100. -45- Table 18: In vivo results of selected polyners
havi ng | pase inhibiting groups. Conpound d ass Backbone

Hydr ophobe Fewaat i€ lhimed is: TO nl  f ood Tot al wei ght Nurber

% of chwnsunpti on change consuned % O control %k 8
phosphat e PEG 1000 bexadecyl 2 [err]Q5 87[err] 2.8*0 66

[err] 9.8** 5 1 AfRéthod for trea Q»S i a mamfral) EBEpﬁﬁﬂ@thestepoforally bexyl
3[err]0.7 97[err] 7.8 tﬁﬂ erré 64. 4 hat e

PEG 1500 dodecy|admmisteringda the °1!2°‘21t°faP°18§e‘[s€ stfuteds 4 69
phosphat e 5C5 PEG\% leastongﬁfiﬁﬂﬁ%%thefollo%!&s%ucm 1% [err]5 £

92 [err] 8 7 35 osphate decyl 23[err]5
58[err]l: -9[err] 17** 36 phosphat PLU1900
dodceyl 12[err]3 62 [err] 7** 16 rr] 18** 10 42
phosphat e PLU 2900 hex&deyl 13[err 86[err] 8.6**
75[err]16. 1** 41 phosphat e octadecyl
15[ err] 3. 5* 91 [err] 6.2* 82 [ 6** 48 phospat e
PLU4400 dodecyl 4* 1** [err]7 ' 79[ err] 8** 81
phosphat e PPG PEG PPG dodecyl 92& 8
78[err] 11** 82 phosphat e PPO~PEG—PPG hexadecyl
2[err]0 114[err] 8 129 [err] 12**

wherein,

R is a hydrogen hydrophobic moiety, -NR’R?, -CO,H, -OCOR?,
-NHCOR?, a substituted or unsubstituted aliphatic group or a substituted
10 or unsubstituted aromatic group;
R! is an activating group;
Y is oxygen, sulfur, NR?or is absent;
Z and Z' are, independently, an oxygen, alkylene, sulfur, -SO;-,
-CO,-, -NR?-, -CONR?-, -PO,H- or a spacer group;

15 R? and R® are, independently, a hydrogen, a substituted or
unsubstituted aliphatic group, or a substituted or unsubstituted aromatic
group,

misOorl;and

nisOorl.

20 2. The method of Claim 1 wherein:
Y, Z, and Z' are each oxygen; and

nand mare 1.



15 62 PLU 1900 decy1 12 [err]
32 47 2.6 -24[erﬂ Hmrllw mm phosphat e C5PLUL900
95

hexadecy!l wo lxfse] 1* B * 77[ err] 13 ‘533'?689;
phosphat e Brijo8 hexadecy!l 5 err

85*%11 72 phospht e Brij35 47. dodecyl 1[err] O
95[err]5 73 [err] 13** 73 phosphat e Brij 35
hexadecyl 1[err]0 106[err] 10 122*17** 20 74
phosphat e Brij T method of Claimdewhérein -Y-R' igselgcted from the gyoup copsistings «
61l[err]14 75 phosphat e Brij 58 . hxadecyl 1[err]O0
104[err] 8 100[ e r]12 78 phosphat e | gepal 890

dodecyl 1[err]O0 93 [err]5 72[err]13** Contro

2-3 100 QO Animals were treated at a dogg of 1.0% 25

* p <0.05**p <0.01 Wileg this invention has been particularly shown and
described with references preferred e di nents gherg f, I Wi be

under st ood by those skillled |m—{ e art at\various CKk

details may be nade ther el ithout 30 Lﬁgéﬁértrng fri

scope of the invention as dgfi ned, by the pended cl aifs. \Jhose skilled in
the art will recognize or begable to ascertain usingono nore—than routi ne
experimentation, many equival eghs to the specific enbodi nents of the

i nvention described spegificagtly herein. Such equivalents are intmded to
be enconpassed in the s¢ope pf the claims. l. A met hod reating
obesity in a mammal, co 3

mammal an effective anoun
one group having the foll 'eglstructure aet/ei n,

he spirit and

| east

5 4, The method of Claim 3, wherein -Y-R'is

5. The method of Claim 1, wherein the polymer is tenminally substituted with at
least one lipase inhibiting group.

6. The method of Claim 5, wherein the polymer is a polyether.



er -NHCOR[ err], a substituted or

R is a hydrogen hydrop

unsubstituted ali phat | C g ;Hu ll I;I | tut ed 10 or unsubstituted
aromatic grouw 95_1, [ group Y is oxygen, sulfur, NRerr]
or is absent; are, |ndepen ently, an oxygen, al kyl%fﬂél;’swml?%r,

- SGB-, [err] or a spacer group; 15 [err] are, independently,

a hydrogen, a substituted or unsubstrtut ed aliphatic group, or a
substituted or unsubstituted aromatic group; mis Oor 1; and nis 0 or 1.

20 2. The netfhod The fdethodof Clatie 6o liereity the polyditelistomiptiteddf @ répastmitxygen;

and n and mare 1. 47- 3. The nethod of Claim1l, wherein -Y-R err]
is selected fromthe B?‘G%‘hﬁg‘?@“?tr ng [err] 5. The nethod of Oaim1,
wherein the polymer is terninally substituted with at | east one |ipase
i nhi biting group. 6. The met hod of d ai m 5, wherein the polyner is
apol yet her. w\
wherein,
5 R is a hydrogen, hydrophobic moiety, -NR?R?, -CO,H, -OCOR?,

-NHCOR?, a substituted or unsubstituted aliphatic group or a substituted or
unsubstituted aromatic group; and

q is an integer.
8. The method of Claim 7, wherein the polymer is a copolymer.

10 9. The method of Claim 8, wherein the copolymer has hydrophilic and
hydrophobic blocks.

10.  The method of Claim 9, wherein the polymer comprises an internal
hydrophobic block and a hydrophilic block on each terminus of the
hydrophobic block.

15 11.  The method of Claim 10, wherein the internal hydrophobic block is a
polypropylene glycol, and the hydrophilic block on each terminus of the

polypropylene glycol is a polyethylene glycol.

12.  The method of Claim 9, wherein the polymer comprises an internal
hydrophilic block and a hydrophobic block on each terminus of the
20 hydrophilic block.



-48- 7. The net hod ofy, i
repeat unit having the f"mlm, M
hydr ophobi c nowetsy347sd er vy, ¢- IO & a substituted or ur}ahﬁg,‘;owéed
aliphatic group or a substituted or unsubstituted aromatic group; and q is
an integer. 8. The met hod of- G aim 7, 4gherein the polynmer is a copol-yner.
10 9. The nmethod of Claim8, wherein the copolyner has hydrophilic and

hydr ophobi ¢ bl ocks, 10. The net hod_of C aim 9, wherein the polymer
conprises an intethal Hpdraadsd Claim 13, whezsin ths interasl ydophilic blpgdR 20n each

terninus of the hydrOFHb?{M@' 1eak 850l aha the ydrophobiten168k. dAQEcH bt I eEC,
wherein the internal hy rophoblg%’ bl ockei]hé' gppolgg'propyl ene glycol, and the

hydrophi | ic bl ock on ewdyethylenelyen] iss polypeonyleng glyedly| ene gl ycol is a

pol yet hyl ene gl ycoL 12. The met hod of Claim9, wherein the polymer
conprises an internal hydrophilic block and a hydrophobi c bl ock on each
term nus of the 204.  The méthudrof Ouizhilcwhdrein khe polymed 8-intérdally substiutedwitloal of
Claim 12, wherein the intenal.hydrophilic block is a polyethylene glycol,
and the hydr opﬁobi C bllg’ °1§‘ﬁlglél§%ﬁr°f'€‘ri mus of the pol yethylene glycol is a
pol ypr opyl ene gl ycol.

15.  The method of Claim 14, wherein the polymer comprises a repeat unit having
the formula: |

erein the polynmer is conprised of a
: 5 R is a hydrogen,

wherein,
10 q is an integer; and
R‘ is -OH, -NH,, -CH,NH,, -SH, or a group represented by the
following formula:

@

vy M/
LA

Y-

wherein,
15 R is a hydrogen, hydrophobic moiety, -NR?R?, -CO,H, -OCOR?,
-NHCOR?, a substituted or unsubstituted aliphatic group or a substituted or
unsubstituted aromatic group;
R! is an activating group;
Y is oxygen, sulfur, NR? or absent;



—_—

14. The method of Caim V\,herelnthe_ ynmer is internally substituted
with a 5 | i pas ﬂ lﬂ"!’ ﬂ“ﬂﬂ'ﬁ 15 The met hod of O ai m 14,
wherein the '%Wﬁﬁ% nit having the formul a: wherein, 10
gis an integ i [err] or a’group represented by RGTUYPAIHAI ng
formula: O/ wherein, is a hydrogen, hydrophobic noiety,

[err] -NHCOR, a substltut ed or unsubsti’%ﬁut ed aliphatic group or a
substituted or unsubstitated aromatic group; R is an activating group; Y

i s oxygen, sulfur, NR[er r]zmﬂzhh‘éeﬁuependenﬂﬁﬂ-oxilg@pdkﬂen@hﬂﬂtﬂﬂ fe-fﬂm‘,flt ly an

oxygen, al kyl ene, sul fuy [ err spacer group; [err] are,
| ndependently, a hydro §éﬂ%§t‘? u}% PRtituted ali phatic group,
or a substituted or unsubwhﬁmege 1y'Sa ydrog ag{bg&tﬂteda}l S O or 1;
and nisQorl. 16. The nethod of (fl ai m 15, wherein IS, - or a group
repre sent ed by t he unsubstituted a.hphahc group, ora.substltuted or unsubstxtuted aromatic

5 group;

misQorl;and

nisOorl.

16.  The method of Claim 15, wherein R* is -OH or a group represented by the
following structure:

10

\\
\(Z)/ P-—(Z‘)m/

Y

17.  The method of Claim 15, wherein R* is -CH,NH, or a group represented by
the following structure:

\(z)/ !l-—- (Z‘)m>\

18. A method for treating obesity in a mammal, comprising the step of orally
15 administering to the mammal an effective amount of a polymer substituted
with at least one group having the following structure:



fol | ow ng étructure: 10 17 Claim 15, whereinR4 is - CH2NH2
or a group represented by tH“ ﬁl"m" cture [err] 18. A net hod for
treating obesity + COITRI | step of orally

adm nistering to tiﬂu manmal an effectlve armunt of a pol ymer ;’QTL{H Lo ed

with at | east one group having the followdg structure: -51- R wherein,
R is a hydrogen, hydrophobic noiety, [err -[err], a substituted or
unsubstituted aliphatic group or 5 a substituted or unsubstituted

aromatic group; Z is an oxygen, .al kyl ere,
group; [err] are, independently, a hydr
aliphatic group, or a substituted or uns g atic 10

group; and p is an integer fromzero to about \30/ 19. A et hod for
treating obesity in a manmal, conprising the stepPof ortlly administering
to the mammal an effective anDunt of apolynmer substitutéd wth at |east one
group having the follow ng structure: wherein, R

supfur, -[err] POAH or a spacer
g substi A ed or unsubstituted

wherein,

R is a hydrogen, hydrophobic moiety, -NR?R?,
-CO,H, -OCOR?, -NHCOR?, a substituted or unsubstituted aliphatic group or

5 a substituted or unsubstituted aromatic group;

Z is an oxygen, alkylene, sulfur, -SO,-, -CO,-, -NR*-, -CONR?-,
PO, H- or a spacer group;

R? and R® are, independently, a hydrogen, a substituted or
unsubstituted aliphatic group, or a substituted or unsubstituted aromatic

10 group; and
" pis an integer from zero to about 30.

19. A method for treating obesity in a mammal, comprising the step of orally

administering to the mammal an effective amount of a polymer substituted
with at least one group having the following structure:

/<z.@: Y
x/

1ing A is a substituted or unsubstituted cyclic aliphatic group or an

15

wherein,

aromatic group, or a combination thereof, having one or more heteroatoms;
Z is an oxygen, alkylene, sulfur, -SO,-, -CO,-, -NR*., -CONR?-, -
20 PO, H- or a spacer group;
R?is a hydrogen, a substituted or unsubstituted aliphatic group, or a
substituted or unsubstituted aromatic group; and
X is, independently, -PO,-, -80,- or -CO-,



ring Ais a substi tut e—d"‘o'"r'"TJnﬁSUbst—H—uLed‘cycl ic aliphatic group or an
aromatic group or (Tm , having one or nore heteroatons; Z
s an oxyge Iene "'Fm” E PO4H or a spacer group;

R is a hydr¥g %? subs“tltCute stituted al i phati cPGRBYH018F 2
substituted or unsubstltut ed aromatlc roup; and X is, independently,
-[err]- or -CO. -52- 20. A nmethod for treating obesityinamamral,

conprising the step of orally adm nistering to the mammal an effective
anmount of a poljgrer &ﬁ@&h&?&%ﬁhﬂydbbs@tmheaﬁﬁn@%emgﬁm@mbmagoﬂm _
foll owi ng structure: wherein, RIS ahdrogf y!\édr%g %ée&: noi ety,
-[err] [err], a submg‘ﬂlgdﬁm%aﬂﬁgﬁﬂvﬁﬁfpﬂﬁ’é 2bg) §u
substituted or unsu%{ﬂ*l%gﬂ,'ﬂ_grggﬁamﬁngmgmwggm%@xygen al kyl ene,

4

sul fur, -[err] 10 or-a spacer group; [err] are, independently,

a hydrogen, a substituted or unsubstituted aliphatic group, or a
substituted or unsubstituted aromatic grogg. g&é, | ndependently, -[err] 15
k is Oto about 10; and p is an integer f erv_to about 30. 21. A

met hod for trting obesity in a manmal, co risirﬁothe step of orally

5 wherein,
R is a hydrogen, hydrophobic moiety, -NR’R?,
-CO,H, -OCOR?, -NHCOR?, a substituted or unsubstituted aliphatic group or
a substituted or unsubstituted aromatic group;
Z is an oxygen, alkylene, sulfur, -SO,-, -CO,-, -NR*-, -CONR’-, -
10 PO H- or a spacer group;

R? and R® are, independently, a hydrogen, a substituted or
unsubstituted aliphatic group, or a substituted or unsubstituted aromatic
group;

X is, independently, -PO,-, -SO,- or -CO-;

15 k is 0 to about 10; and
p is an integer from zero to about 30.

21. A method for treating obesity in a mammal, comprising the step of orally
administering to.the mammal an effective amount of a polymer substituted
with at least one group having the following structure: '

20 5
{ .Z/R COzH

OH




adm nistering to. the mammal an effective anount of a pol yner substituted

with at | east one group having the follow ng structure: -53- wherein,
-CO2H and - OH swswessent s on the phenyl ring are ortbo or pggd&y, fﬁﬂfsh
other; R err] is a hydrophobic noiety, a substituted or unsubst Iﬂﬁaﬁp

al i phatic 5 group or a substitutesB-or unsubstituted. aronatic group;
Z is an oxygen, al kylene, sulfir, -[err] PO4H or a spaci g ﬂﬁ !" ”ﬁi’“m
Rlerr] is a hydrogen or an unsubstituted or substituted ali yupidilor

unsubstituted aryl or sHBEHI% yt ed ar omati ¢ group. 10 22. A et hod f or

treating obesity in a mamual.CERHRE LOH BibstifintSéPiRe Bhen§l i afe adm ni sterng to
the mammal an effective anmount "of a pol yner substituted wth at | east one

group having the fol | owere enpatade grcBothgfier ei n, 15 _ Ris a
hydr ogen, hydr ophobi ¢ noi et yR’fskﬁg&L%}%ﬂémtg,&rslmsﬁﬁn&{%%& 16t Aphatic
substitu or

unsubstituted aliphatic group or ¢ ] unsubstituted aromatic
group; Rlerr] isSa hydr gphmplorgsubstitated or unsehshimted ardnedic grouppnsubst i t at ed

aliphatic group or a substitute njﬁjéa%%i Go @l ORRL i ¢ I ONBNRZD.
Z is an oxygen, alkyl ene, su#fsuar%,&%%erﬂr Fé“&grﬁcba@%p%éf %fgdup, and [err]
are, independently, a hPpdMosmna,spaer groguast i t uted or

R? is a hydrogen or an unsubstituted or substituted aliphatic group, or

unsubstituted aryl or substituted aromatic group.

10 22, A method for treating obesity in 2 mammal, comprising the step of orally
administering to the mamumal an effective amount of a polymer substituted
with at least one group having the following structure:

3

\\/Z\Fg/s\s/R

wherein,
15 R is 2 hydrogen, hydrophobic moiety, -NR’R?, -CO,H, -OCOR?,
-NHCOR?, a substituted or unsubstituted aliphatic group or a substituted or
unsubstituted aromatic group;
R’ is a hydrophobic moiety, a substituted or unsubstituted aliphatic
group or a substituted or unsubstituted aromatic group;
20 Z is an oxygen, alkylene, sulfur, ~-SO,-, -CO,-, -NR*-, -CONR-, -
PO H- or a spacer group; and
R? and R are, independently, a hydrogen, an unsubstituted or
substituted aliphatic group, unsubstituted or substituted aromatic group.



substituted aliphati ilﬂ”ﬂﬂ,&"’”ﬂm&ﬂ uted or substituted aromatic group.
-54- 23. The net ho mﬁareln the |ipase inhibiting group is:
[err] wherei a,\ﬁngg }‘7§ an |nt eger frfom*zero to about 30. 5 24, The net hod
of daim 23, "wherern the polyner is a polyacrylanide, a poP§VUMOOMECconol
a polyether, a polyallyl amne, a carbolydrate or a protein. 25. The

nmet hod of CI aim 24, wherein the pol yrrer "s a copol yner. 26. A net hod for
treating obesity in a mammal, conprising the step of orall y admi ni stering
to the mammul anzgffemdmahmmilmcﬁz Whéein YHeIE pagﬁgﬁbiﬁn& W th
at | east one group having the fol | ow ng structure: V\IEEI‘EII‘] Rlerr] is
a hydrophobic noiety, a substituted or unsubstituted aliphatic group or a
substituted orunsubstituted aromatic gro 5 Zis an )
oxygen, al kyl ene, sul fur, N and Rlerr] is a
hydr ogen, an unsubstituted or unsubstituted
or substituted aromatic gr R

wherein,
' pis an integer from zero to about 30.

5 24. Themethod of Claim 23, wherein the polymer is a polyacrylamide, a
polyvinyl alcohol, a polyether, a polyallyl amine, a carbohydrate or a protein.

25. The method of Claim 24, wherein the polymer is a copolymer.

26. A method for treating obesity in a mammal, comprising the step of orally
administering to the mammal an effective amount of a polymer substituted
10 with at least one group having the following structure:

OH

e ~ B/
5.
\\ R \OH
wherein,

R’ is a hydrophobic moiety, a substituted or unsubstituted aliphatic
group or a substituted or unsubstituted aromatic group;
15 Z is an oxygen, alkylene, sulfur, -SO;-, -CO,~, -NR*-, -CONR’-, -
PO H- or a spacer group; and
R? is a hydrogen, an unsubstituted or substituted aliphatic group or
unsubstituted or substituted aromatic group.




-55- 27. The net hod o in the polyner is a pol yacryl am de,
a pol yvi nyl aI cohol Hwﬁg mm(ullmmgl yal lyl am ne The net hod of
Claim 27, whe Ner ti Swa €0 mer. 29. th d‘,&ﬁ“%{&itlng
obeS|ty in arramml corrpnlsmgthe step of orally 5 i ering
to the mammal an effective amount of a pdgynmer substituted with at | east
one group having the followi ng structure: wherein, Ris a hydrogen,

hydr ophobi ¢ noiety, -[err] 10 -NHCOR[ err], a substituted or
unsubstituted ali pBati cwmmmswhﬁdn&mmlymisumwmmﬁﬂeaz omati c

group; [err] are each indepe Y, Io en drogen wherein at
| east one of WL or W2 %%‘%@ﬁ@ﬁ%ﬁ‘r p@ly gﬁ'alha t, NRlerr] or is
absent; and 15 [err]are, |ndependently, a hydrogen, an
unsubstituted or s st| ut e ati ou unsubsti tuted or
substituted aromat @Eﬁ)‘""t&@ W '%% ‘gg}epf’lryg’éﬂsﬁgw%&?"ty in a
manmal , conpri sing the step of orally admnistering to the manmal an

effective amount of a pol yrrer substituted with at | east one ro‘bfp haV| ng
the foll owing struéfureA methodder treghing qhesity ika mammal, vemprsing th ﬁaﬁf

noi ety, -[err] SNHCOR[ 4 dnlinisRriSg 43 e rhathrasl a%fféﬂﬁ%’&ﬁ&h%%@&lﬁhérl@ﬁ&ﬁtu&dgr oup
or a substituted or unsubstituted aromatic group;
with at least one group having the following structure:

O
AN

1W WZ

wherein,
R is a hydrogen, hydrophobic moiety, -NR*R?, -CO,H, -OCOR?,
10 -NHCOR?, a substituted or unsubstituted aliphatic group or a substituted or
unsubstituted aromatic group; .
W' and W? are each independently a halogen or a hydrogen wherein at
least one of W' or W? is a halogen;
Y is oxygen, sulfur, NR? or is absent; and
15 R? and R’ are, independently, a hydrogen, an unsubstituted or
substituted aliphatic group, or unsubstituted or substituted aromatic group.

30. A method for treating obesity in a mammal, comprising the step of orally
administering to the mammal an effective amount of a polymer substituted
with at least one group having the following structure:



Z is an oxygen, alkylen PO4H or a spacer group; [err]
are, independently, a hmllm r!“ﬂ HI ubstituted or substituted aliphatic
M Ulse

group, or un ed or su saromatic group; 10

m sQor | ; and ;Wp?;%}r-{k‘slt nteger from zero to about 30. 31. A REeT/H8/00185
treating obesity in a manmunal, conprisigg the step of orally adm nistering
to the mammal an effective anount of a polynmer substituted with at | east
one group having the follow ng structure: 15 wherein, R is a hydrogen,
hydrophobi c noiety, -[err] -NHCOR[err], a Bubstituted or unsubstituted

al i phatic group or a substituted or unsubsti\ uted omati c group; 20

Z is an oxygen, alkylene, sulfur, -[err] PO& a spacer group; -57-
[err]are, independently, a hydrogen or an ung tlituted or substituted _
al i phatic group, or an unsubstijuted gr substli tut’ed aromatic group; and p
is an integer fromzero to about\30~ - The nmethod of Caiml,
wherein the polyner is a fat-bindNg pol r. 33. A nethod for treating
hypertriglyceridema in a mammal , c risin@ the step of orally

adm nistering to the mainmal an effective anmount of a pol yner

wherein,
R is a hydrogen, hydrophobic moiety, -NR?R?, -CO,H, -OCOR?,
-NHCOR?, a substituted or unsubstituted aliphatic group or a substituted or
5 unsubstituted aromatic group;
* Zis an oxygen, alkylene, sulfur, -S0,-, ~CO,~, -NR%-, -CONR%, -
PO,H- or a spacer group;

R? and R? are, independently, a hydrogen or an unsubstituted or
substituted aliphatic group, or unsubstituted or substituted aromatic group;
10 misOorl; and
p is an integer from zero to about 30.

31. A method for treating obesity in a mammal, comprising the step of orally
administering to the mammal an effective amount of a polymer substituted
with at least one group having the following structure:

ROO>/ s\<Hp\ z/\

0
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wherein, .
R is a hydrogen, hydrophobic moiety, -NR*R?, -CO,H, -OCOR?,
-NHCOR?, a substituted or unsubstituted aliphatic group or a substituted or
. unsubstituted aromatic group; .
20 Z is an oxygen, alkylene, sulfur, -SO,-, -CO,-, -NR?-, -CONR?-, -
PO,H- or a spacer group;



substituted with one or tlng group. 34. Arrethodfor
treating obesity in a magﬁ'“m“mm"'[l he step of orally 10

adm ni stering twolobgs7genmat an effects ve amount of a pol yner @R&%@g‘}sed
with at | east one |lipase inhibiting group. 35. The nethod of al :
wherein the lipase inhibiting group reactgzwith a |ipase and forns a
coval ent bond. 36. The nethod of C aim 35, wherein the |ipase inhibiting
group fornms a 15 coval g:nt Qondw\glm?g an amno acid residuye ec?t t he
active site of the |ipase. and Ryee, adygrogemey anpRRbERted 0 | i pase
i nhibiting group forns au&ﬁuﬁdd&hﬁhd&@gfbuw&'hnmubﬁhm@@ummlahmnblgﬁmpi S

not at the active site %{.t he |ipase. 38. The nmethod of C aim 34, wherein

the |ipase inhibiting group is an isostere of 20 a fatty acid.
p is an integer from zero to about 30,

5 32. Themethod of Claim 1, wherein the polymer is a fat-binding polymer.

33. A method for treating hypertriglyceridemia in a mammal, comprising the step
of orally administering to the mammal an effective amount of a polymer
substituted with one or more lipase inhibiting group.

34. A method for treating obesity in a mammal, comprising the step of orally
10 administering to the mammal an effective amount of a polymer substituted
with at least one lipase inhibiting group.

35.  Themethod of Claim 34, wherein the lipase inhibiting group reacts with a
lipase and forms a covalent bond.

36.  The method of Claim 35, wherein the lipase inhibiting group forms &
15 covalent bond with an amino acid residue at the active site of the lipase.

37.  The method of Claim 35, wherein the lipase inhibiting group forras a
covalent bond with an amino acid residue that is not at the active site of the
lipase.

38.  The method of Claim 34, wherein the lipase inhibiting group is an isostere of
20 a fatty acid.
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