; e3evyshhitno 0Oy6fyTy-W0O 99/ 34786 -1 LI PASE | NHI Bl TI NG POLYMERS BACKGROUND
OF THE INVENTION 0 8 J U L 2002 PCT/ US99/ 00195 Human obesity '%EPJULNB
recogni zed Wweadsiszggr obl em wi t h approxi mately ninety seven ”‘$§?%3w§§§§
considered clinically overweight in the United States. The 5 Pon
or mai ntenance of body fat bears a direct relationship to caloric intake.
Therefore, one-of the nost conmmon nethods for weight control to conbat
obesity is the use of relatively lowfatl-diets, that is, diets containing
| ess fat than a "normal diet" or that amount usually consuned by the
patient. The presence of fats i r ces greatly limts
the food 10 sources which can BEP§§gdgﬁﬁBgﬁﬁ%ﬁ}&igkgggé. Additionally, fats
“contribute to the flavor, appearance and physical characteristics of many

foodstuffs. As such, the acceptability of lowfat diets and the maintenance
of such diets BAéJFcﬁ}RD’LﬁﬂﬂDtOF VHE IDDENTEM cal appr oaches have been proposed

for controlling obe narectic a enft;l ch as t r oanphet am ne, the
combi nati on of the ﬁlﬂﬂyaf PARTIeE 4 3‘6@ @ﬁ]lﬂ Uh 8PRY %f'lnﬂ"reéﬁfn ne
(Phen-Fen), angdexfianf ﬁéroﬁmc'aﬁmﬁg‘é‘ﬁ"dﬁﬂlcé’ﬂ}%‘\%rw@ir ﬁtlﬁstl?@ghﬁ‘é@§ta‘(!st frpger i ous

side effects. Indigestible materials such as olestra , mneral oil
or neopentyb e@tcemsﬂa(tme)rlm@ltemce nf body fapbeB2 direy rélatienshipen cplovisosielle.as
substitutes fo Garci ni a_aci atlvs ther

beon descr bed e R 1) HsoRT CoRBPT R BPRORF NS CHUPLE SPBer QorD o
synthesis. Swefhkaié 6f flasely lakest Hie&%lhapiér it s@nfa@th dgﬂﬁsmv&laheie&ogﬁ&cnbed
as appetlte suppressants via the nechani smof providing non-nutritive bulk,

as'in U. S Patdgt' o2 teatzngent uSghyicenfumed dyrthepgnsuch as terrporary ileal

U eating obest ty. SHiRBLSHTR sl B S FERL R Rya RUGH Gun EbRRER e B0

shortconi nge Widubhced WHitIPLATESE Whe@lin § RIRIENIANG, dgitivBsly, Bitevaltabhtette €N que
for controlling obesity. As such, new nmethods for treating obesity are
needed. 11111 1¥#¥yor mplemam:q and physicel gheracterishgs of many| fpedsiuffs. | As sydhj the

GF THE 11 VeI GREREEEBEPO6 7R e SR e e

treating obesity inVaripad ¢tieticd) ppprdaties hhed barg p&@o&é&fo@@éﬂtﬁﬂhn@ob@lwmr
t hat has been substituted with or conprises one of nore groups which can

inhibit a | i paSBOreLiipagads Ak aké%tm%@m%ﬁhﬁemmbg@%m@é thgm%sm whi ch

break downikrij hed, t he
smal | int es%l ne @ﬂgmﬂ#&tt aﬂé}qﬁ&%ﬁ@ aﬁacaﬁ%ﬁ%bé%?%%d&gﬂﬁgr&?g@g 13

i nhibition of (]Rqsias)seslonesxm ssodiated withchenougmide effdckse Iadhgeﬂtlﬂnﬂa matepfalsfsach | n
one enbodi nment nhi.bitin n be a ' d ubstrate"

whi ch i nhi bi tséstcﬂg%ﬁlc@)[ﬁ@b)ofm?ﬂgl q f)%éeé? g@P’? F ﬁﬁe g “bond with
the enzyne eithep2 atof Kﬁ'e%@erﬁ? pu@d%bts@bs@muté‘é BPVWREKP fat] Ga?diﬁffafh@fd and

enbodi ment, the i pase i nhi bi roup is an isosteric inhibitor of the

enzyne. The i ndesivaiives ttharepﬁbaverwm essribed asheeqtiol phesity benpﬂeo@eag ittt fatty
nmet hods de r| be ei.n npvel. i.nternedi at for
prepari ng 6‘?@@{)?15 ﬁ’f%\%&fﬁm}lu PQ&I‘P&P (ﬁngHESIP #ﬁd

invention f eat appRtitesuiptdsts 9s tHeBedhaRgmad¥eFbidink Ehoﬁ—nl%ﬁiti\%rﬁullb,)ﬁs m 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.
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adm nistering to the patient a polynmer conprising one or nore grQu @ ZM)Ch
can inhibit a |lipase. Since |ipases are responsible for the hyd 3 b f
fat, a consuesmeseof their inhibition is a reduction in fat Jfyg{8ddsigs and -
absorption. The invention further relates to the polyners enployed in the
met hods described herein 20 as well as ndvel internediates and nethods for
preparing the polyners. In one aspect of the invention, the |ipase
inhibiting group inactivates a |ipase such as gastric, pancreatic and

| i ngual |ipasesSUMMARY&H DPHEGRVENRIGN by form ng a coval ent bond such
that the enzyne is inactive. The coval ent bond can be formed with an am no
acid residue at or néhe inveatienfeptpsess methed feriecating phesityon agratigntssi due 25

covalent bond 1 SS0FTLuE R b bk b Sy BER LRSI Gt TR ordBulbrishi i

a catal ytic triage Mhinefe drougsesifiomsadingiviad lipRe hyAcal rsksy efizymdiishd Nt o
fatty acids. The catalytic triad consists of a serine, aspartate and

hi sti di ne anPnodigesty erysiemyakich brgak doyndg- and diplyseridespwhishisre tgodargeria be
hydrol ysi s of ar [ j [y 30
conpounds t hat gsg%segggﬁge %@81? grg‘lé%ﬂfn t?g?t?%ﬁdsw\g ﬂl{éh 5%%’3‘? ?ﬁ%ﬁ eﬂ?e;%%;%é.
Therefore, seri miptios eblgastqRilistinngedurtivn Gathedserpiiah enfdty Id omked to a
polymer are preferred 0 8 J U L, 2002 WO 99/3478G PCT/ US99/Q0195 -3l | pase
i nhi biting grouf&bodBienk ihaiirase npIIBYS PN BB RE 2 C BHCIYE ST Waichddhibihe
| i pase inhibiti : : t i Lte:

enzyme.  For | notanga ipoffe 1 Banin) Shting X ecRaich\ori il eGPl il 4R

| nact i vat i oriOcaactalesite beslséwhdre.oln aotlicpasdodintunhithé hpasginhipitingr gromgisen

coval ent bond with an. ami.no id, for exanpl.e teine, whjch js at sone
di stance from t Fest&Rs }f@glgﬂwza’qeﬁ%m )?P?)FP,VE tore mﬁq Shates tﬁtth? EANT
bet ween the | i paggiolBd ik nGhdis AeirAdRE hblgh KNgYTES &@%hﬁitézﬂ;éd?a%@ dnd N
i nactivation of the enzynme. For exanple, the lipase inhibiting group can be

an isostere of wmethads forgrenaringiheprlymersi nt er act non-coval ently with the
catalytic site of the lipase. In addition, the |lipase inhibiting group can
conpete for lipase hydrolysis 10 with natural triglycerides. In one aspect

of the inventi opgTall EPASESCRPNUICN OF THRURVENTION r epr esented by formul a
l: 1. OR~Z)mY~ R-, wherein, 15 Ris a hydrogen, hydrophobic noiety,
-NRZR3, - COZPFl, - OCORThe inviepiBgREatuzesspethpd derdreating gbesitiygniatnatient &y i phat i ¢
group or a substjituted.or subst ]t ut I ti.c group. R is an.activating
group; Y is oxy%denrlll,n SR ,L{He- ﬁ %)P olyd eggcgzgﬁ?sfm%gn%ongﬁarezgrog?se\:vhlc% can

i ndependent | y, mhitoxyBpate. Sideylipags aflreépinsitlsfds the hyd@elysis ollft; a - CONR2-,
-PO4H or a spacer group; .R2 and R3 are, independently, a hydrogen, a
substituted or tAPSEHEOrs of Bair MOIRHIHAR 152 THBehPn Biaphyindysis ppd egsgption. The

e e T L
fol'l owi ng s2Oucssuweld as novee! Shickbled RAB2ANN QB BAGBHrepdring the polymers.
In one aspect of the invention, the lipase inhibiting 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 lipids 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



OR\OPte- . O, YWRt OR\O- ~CHYH_ ~RL wherein R R and Y are
defined as above. PCTIUS99/00195 OR~ ~ QO /\ HHY_ Rl In anot Hd JUL 2002
enbodi ment, WQ@IB47Bé@se i nhi biting group of structural fornmul aprﬁJSg%b,pg
represented by the followng structures: R2 Os/ N~ ~ ./ ~— -~ PY
R~2HORNIi -- POPOY~R- 08 J-HY L 2002 WD 99/ 34786

PCTI ZJS99/ 00195 wherein RR R, R2, R and Y are defined as above, and p is
an integer (e.g. an integer between zero and about 30, preferably between
about 2 and abbLiﬁpaw)nhihinm@gmupecha'rﬁxemphemt:Qvalhﬁ bbhqbasnebc‘: fdrisEdtherwesh the

formula |l is a ed. dri de. d.anh cI de, t are n
limted toI pho;1rl > r@r{B 33!55951}13 %hﬁxg‘yﬁ‘}%ggﬁﬁf ﬂlﬂ Ytbcﬁ?'lﬁe %‘?\tg ﬁ??ydﬁ%iﬂhat e
nuxed anhydride 1hht&§c°eea b bbRYcgf %ﬁn&‘@%ﬂ sk, %a&t?@a&r%ﬁ%%%ﬁofi‘é’suflthe

foll owi ng structures, respectively: O zz R O Yes.
R-OOP LI , Rfpom a~lﬁla$e ﬁhibxtm/g g?eu;iﬁamtmg ecowaﬂ%,ntﬁbnd wmmuh zﬂhmaraelddém ned

as above. In another ect ase inhibiti oup. of .the inyenti on can
be an anhydri de. “HPHH %P@Fﬁ‘foﬁ'ﬁffé‘r} at Joe F\tﬁWrI?%B%esa IVEyUF g"ﬁ%%ﬂ igE
represented by fﬁvmh@n{ekactlon%u%%ﬁw se ﬁih'.lbltl?fg Qcﬁlp/ an¥ the Qnﬁnﬂ%anm

PCT/ US991 00195 wherein R, Eeare efined as above, X is -PQz-, -SOZ-

or -CO, and k irssyhinji lmo:@gemorf cpﬁi mymnfabEnntexamplepmeflmaa@m}umtmgrgmm cap e

anot her enbodi nment., the rid ase .inhibitin r

cyclic anhydri de™WRPEHT P g Eaé b“IE Wzl“(ft‘)'h“saé]d ‘Ffaﬁgn%%‘?v@?ﬁn%&p‘ﬁﬁ galglf flﬁ R

type can be repr@s@phed Ibyddigsmih&lipdst intibiting Xroup can compete for lipase hydrolysis
10 with natural trigiycerides.

In one aspect of the invention, a lipase inhibiting group can be represented

by formula I:
1.
O
e

X P—(Z)m

z)/ \
n
Y\ R1
wherein, o —
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?-, -PQ,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;
mis 0 or1; and
25 nisOorl.
In one embodiment, the lipase inhibiting group of formula I can be

represented by the following structures:



Z A O X wherein X and Z are defined as above, and ring Ais aqnyggigmplly
substituted cyclic aliphatic group or aromatic group, or conbinations

t hereof , Wpb®B3¢@6 i nclude o' he | O or nore heteroatons in tRKEYPKEI%Fn a
particul ar enbodi nent, the cyclic anhydride is a benzenesul fonic anhydri de
represented by the following structure-4A\,0 \ s~ 0 -Z O wherein Zis
defined as above and the benzene ring can be further substituted. WO
99/3478b 0 8 J Ul 2002 PCT/US99/ 00195 In anot her aspect, the |ipase
inhibiting group is an a-hal ogenated carbopyl whish can be represented by
formula IV: OIV. RY 1IWW wherein R and iyaxe defi\ned as above, and W
and W™ are each independently 5 hydrogen L hal ggen,» for exanple, -F, -d
-Br, and -1, wherein at |east one Of™N\L an®-¥-0Os a hal ogen. In yet another
aspect, a cyclic conpound having an en&bcyc ic group that is susceptible to
nucl eophilic attack can be a |ipase inhibitipg group. Lactones and epoxi des
are exanples of this type of |ipase inhibiting gRbup and can be represented
10 by fornmulas V and VI, respectively: v. ~Z\/ r " VI. OP Rwherein R Z,
zn and p are defined as above. In a further aspect, the lipase inhibiting
group can be a sulfonate or disulfide 15 group represented by formulas VII
and VI11, respectively: 0 a ~u~ 200z WD 991 34786 PCT/US99/00195 g VI

RO-S z/ OOVIII ~2Z\R'S\S/ R mhebein R;\ééand p are deBined s above, and

RS is absent or a hydrophobic nojfety, ubstituted or unsugg\kguted

al i phatic group or a sub ituted”or upgab tituted 5 ar natip/gr up. In a

particul ar enbodi ment, the~diswPrdel.j,pase i nhibitingPgrod can be

represent by the foll ow ng f8rnuﬂ@:i$' \R Z p _ 0%@ \
H H

Y.
\ R1 Y\\ R1

wherein R, R* and Y are defined as above.

In another embodiment, the lipase inhibiting group of structural formula I

5 canbe represented by the following structures:

RZ

\ 0
o 2
R//, \\t*t;—R\\ \\\

———

R N \C\> /\\
T

\R



wherein R, Z and p are defined as above. 10 In a :further aspect Ug;ﬂ}&@
invention, a |lipase inhibiting group can be a boronic acid which L2

i nked to aygoebysme by a hydrophobic group or to the pol yner PETASEYI09hen
t he polyner is hydrophobic. Boronic acid |ipase inhibiting groups can be
represented by the followng structure: €4 Z 5 n~R m\COH 15 wherein R5, Z,
n and m are defined as above. 0 8J UI 2002 WD 99134786 -9

PCT/ US99/ 00195 I n an addi tional aspect, an isosteric |ipase inhibiting
group can be a phenoljc_a 1] R E’%W@Eﬁnd hefointepend gl ahilpage

i nhi bi ting gr ouB&cteah bg ‘rﬁedlr{ %re%k?%dﬁt%&l ﬁg fol | ow nlg structure w OH C 02H
5 wherein Z, R5 etgvegﬂqelrgtaﬂagbagfgronpﬂfasblytbeMearadoutm%h%tl 104 are ortho

or para with respect to each other. A variet, npl oyed
in the invention desdn|aitrcetjerhmtthe@rdrm<°-1‘th‘<§\€|r111rBFl teg falclggtr%ﬁge@al icyclic

or aromatic or syntheti | [sTey t'Ii‘M%d% msppmct -tarbardic,
alicyclic synt hafip I@‘ﬁ’é‘ %a@}yéé“%#e 8?@%2}5&%0 Fourt her m)’r% t he. rﬁg},@%mr can

be hydrophobig, (ﬂ%% HQ|s{11fgmgrén@pp@bymhsteomxwdmmw@brll@a%‘n@p&‘u BBhi 1 ¢

nmononers. The p r can be non- |on|c nic or
cationic, in \Ahotzleclmcanbﬁrpatetsemﬁﬁltﬂ’é 9‘@1%&5#80‘66 %C%?g "be

manuf actured fromolefinic or ethylenic nononers (such as vinyl al cohol ) or
condensati on polynmers. 15 For exanple, the polyners can be a

pol yvi nyl al cohol , pol yvinyl am ne, poly P al kyl vignyl a pol yal | yl am ne,
pol y-N-al kyl al I yl am ne, pol yal kyl eni rni pol yﬁt hyl grt;\gol ypr opyl ene,
pol yet her, pol yet hyl ene oxi de, polyam d poI ya ryI i q aci

pol yal kyl acryl ate, polyacrylam de, pglkynet 4 d,

pol yal kyl net hacryl ate, poi ynet hacryl am de, pol y aI kyi acryl am de, poly-N
20 al kyl met hacryl am de, pol ystyrene, vinyl napht hal~ene,s et hyl vi nyl benzene,
am nostyrene, vinylbi phenyl, vinylanisole, vinylimdazolyl, vinylpyridinyl,
di met hyl am nonet hyl styrene, trirnethyl ammoni unet hyl met hacryl at e,

trimet hyl anmoni unmet hyl acryl ate, carbohydrate, protein and substituted
derivatives of the above (e.g., fluorinated nononers thereof) and

copol yners thereof. 08J UL 2002 v 99/ 3 7860- 10 PS(/é&S%/ 00195

Preferred polynmers include pol yethers, \e\@%‘r as pﬂl yal kV e glycols.

Pol yet hers can be represented bythefor aIX R I X4 , /g wherein Ris
defined as above and q is an integer. I"—Zt he poI ymer can be
pol ypropyl ene gl ycol or polyethyl ene Figl ycoI or copol yners thereof. The
pol ymers can be random or bl ock copol yners. Al so, YLh\gqol yners can be
hydr ophobi ¢, hydrophilic, or a conbination thereof (as$ in random or bl ock

pol yners) .

’ TN

/ \o - P\———z1

10 wherein R, R', Y and Z' are defined as above.

Tn another aspect, a lipase inhibiting group of the mvent

anhydride. In one embodiment, the anhydride is a cyclic anhydride represented by

1071 can be an

formula II:



A particularly preferred polynmer is a block copol yner chaxacterbﬁgp bH 10
hydr ophobi ¢ and hydrophilic polyneric regions. In such an enbod M Bhe
"core pol ye %a4¥86e hydr ophobic with one or both ends capped:om/agggjamgs
hydr ophiiic pol yner or vice versa.. An exanple of such a polyner is a
pol yet hyl enegl ycol pol ypropyl enegl ycol - p6! et hyl enegl ycol copolyner, as is
sol d under the tradenane PLURONI C (BASF Wandotte Corp.). BRIJ and | GEPAL
(Al drich,- 15 M| waukee, W) are exanpl es of polymers having a pol yet hyl ene
gl ycol core capped withe a hydrophobic eng group. BRI polyners are
pol yet hyl ene gl ycol s havi ng one end capped t.h_al koxy group, while the
hydr oxy group at the other end of the poly hal is fee. | GEPAL pol yners
are pol yethyl ene glycols having one end cap t Nn4- nonyl phenoxy group,
whil e the hydroxy group at the therzfnd of tjhe 20 pol ynmer chain is flee.
Anot her cl ass of pol ynmers incl udes P rs such as,
pol yvi nyl al cohol , polyallylam ne llam ne and pol yet hyI eni m ne.
These polyners can be fiu~ther ch racte i zé® by one or nore substituents,
such as substituted or unsubstitutéed, saturated or unsaturated al kyl and
substituted or 25 unsubstituted aryl. Suitable substituents include
ani oni ¢, cati ORiHeréth RIAdPp aff RS aSadVeaX iALIOXY.SO W -CA ¥hdK 3, an
aral Kyl, hal ogen, am ne, and ammoni um groups for’ exarrpl e. The pol ymer can
desiTably possdBisgarfeonrl lewbeut ki ereforeblydfivrilohal groups 0 8 J UL 2002
WO 99/ 34786 PCT/ US99/ 2 ALyl il tl act
%8@1355 &\ﬁrhe%? tﬁeagnhéﬂ %ﬁf ?.Sg Iﬁab 111'% glfps n b §

with an internedi at e”’l'Tpas I~ one

enbodi nent, 3 heygsd wwdﬁdbanﬁcﬂis ahQiflagbdddingeyeRin, UMhH drilaas Bf thvayes dan 0 i S
an integer; andyR~ is -OH -1~ H% CHZNHzZ, -SH, or a g;oup reprezgited by
the fol | ow ng fb@,fpmpgent@llwformuj@.ﬁb ~Z)mn Yw R~ 10 wherein R R, VY, Z
Z', mand n are defined as above. Additionally, the polynmer can be a

car bohydrate, such as chitosan, cellul ose, henicellul ose or starch or

dexi vatives thereof. The polymer c be |linear or cros#i nked. Crosslinking
can be perfornmed by reacting the pol ymer mnth orge or nore crosslinking
agents having two or nore | S funcN onal , L\ch as el ectxophilic
groups, which react with an al cohol “gf_tlhe ppo| yner forma coval ent bond.
Crosslinking in this case can occur, pl e, //a nucl eophilic attack
of the polynmer hydroxy groups on the elec ' groups. This results in
the formation of a bridging unit which links two or nore al coholic oxygens
fromdifferent polyner strands. Suitable crosslinking agents of this type
20 include compounds having tyvo or nore groups sel ected from anong acyl

chl ori de, epOX|de and al kyl-X, wherein X is a suitable |eaving. grqup,_  such
as a hal o, tosyYheggin X anQJZQT%d@H}Pd%@bOW%PBQM6 apaptiomdly woiysied cyclic

aliphatic group or aromatic group, or combinations thereof, which can include che

’ 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.



-12mesyl group. Exanpl es of such compounds include, but are not limted to,
epi chl or ohydxi n, succi.nyl dichloride, acryloyl chloride, 08 JUL 2002

but anedi ol dW§38434@6l et her, et hanedi ol di gl yci dyl ether, pyronmitiédoRorss

di anhydri de, and di hal oal kanes. The pol ymer conposition can al so be
crosslinked by including a 5 nmultifuncti ésal co-nononmer as the crosslinking
agent in the reaction mxture. A nultifunctional co-nononer can be
incorporated into two or nore grow ng pol yner chains, thereby crosslinking
the chains. Suitabl eIrU'b!rchér!le%ﬁédtOﬂﬂéhipﬁé%'iﬁﬁlﬁﬁﬁ‘i?@odﬂ"ﬁ|aH@ﬁlualQé’éna€é'ﬂ%aﬂﬁh 1
linmted to, diacrylates, triacrylates, and tetraacryl ates, di nethacryl ates,
di acryl am des, uhibadhl ophderyprmedmdekhy fomohubii ivet hacryl ani des. 10 Specific
exanpl es i nclude ethylene glycol diacrylate, propylene glycol diacrylate,
butyl ene glycol diacrylate, ethylene glycol dinethacrylate, butylene glycol
di met hacryl ate, nethyl ene bi s(nethacryl am de),qget hyl ene Rt s(acryl am de),

et hyl ene bi s(nethacryl am de), ethylidene bis(d¢ryl am de), ethylidene

bi s(met hacryl am de), pentaerythritol tgtraacrylate, trinethyl ol propane
triacrylate, bisphenol A 15 di net hacryl st e, bi sphéhol A diacryl ate.

O her suitable multifunctional nono r;ﬁ?hv ude p vi nyl arenes, such as

di vi nyl benzene. The nol ecul ar wei ght of the poly is not critical. It is
desirabl e that the pol yner be | arge enough to h pantially or

conpl etely non-absorbed in the G tract. For exanple, the nolecul ar wei ght
can be nore than 900 Dal tons. 20 The digestion and absorption of lipids is
a conpl ex process in i wat er. insol.uble lipids are enulsified tq form an
oil in water enmigﬁe%wq\ﬁ“ﬁ& 4w 1|ne<g POMIE %da\&:lsﬁ%dr %@f%ﬁﬁ#&écﬁﬁ?@%o. 5 mMm
Thi's enul si f kedy Qi oGS . LEe _ s t e of
fatty acids gndh%?F% saﬁﬁﬁééﬁ%?ﬁﬁﬁg?gﬁ?ﬁz %gj%?%g%u’gggv%ﬁ31§§£ﬁ§§$pﬁ?pases
that are presenamiﬂﬁﬁmehamg@mus phase hydrolyze the 25 enmulsified |ipids at
t he emul sion surface St h%yasestconHain an a&%ive sit%ithgf i S bg{ied by
a surface |oop of anPhdTARPHET #IPEEDL &% Chf IR SAVing gn SRAQNENGEPIR Al o
when the |ipasegisgedtibléid MAUQDHE SRabk cAbe JIRYRY SXhibNRE Brdupe IlacRRsLakdMES
in contact with bile salts at the |ipid/water interface of a lipid

emul si on, the | tpaddes areiexagopiss of thisivpe allinasawhititing group lind carnbe reprasprted
surface | oopnto e sid n ex s the active site. This
confornatioﬁgl gﬁgﬁgéh%fY%ﬂg\ﬁh%$‘?%§s "to catalyze hydrolysis of |ipids at
the lipid/ water interface of the enulsion. Polymers that disrupt the
surface of the enmulsion or alter its chem cal. nature are expected to

i nhi bit 0 B JUL 20D2 WD 991 34786 PCT/ US99/ 80195 - 13|dpade activity.
Therefore, it may increase the effectiveness rs that have |ipase
inhibiting groups to adm nister themw th oneld e polyners that alter
the emul sion surface. Alternatively, |ipase i Wi ng groups can be
attached directly to such a polyger. 5 Several itypes of fat-binding

pol yners have been effective in ohsrupt t surface of the lipid

emul sion or altering its chem cal ture.\Foy exanple, polyners that have
positively charged enulsifiers are able to foPm stable polycation lipid
emul sions. The lipids in such an enul sion are not substrates for
gastrointestinal |ipases because the surface of the emul sion has a net
positive charge instead of the ' 10 usual net negative chQ;ge. Anot her type
of fat-binding polyner destabili Xes th& enmul sion usi ng Me oil dropl ets
of the enulsion to coal esce. This | sion surface area where
| i pases are active, and therefore, hydr ol ysi s. Fat-bi ndi ng
polymer are further defined in copendi ng‘ap bicat'on Serial No. 09/004, 963,
filed on January 9, 1998, and application Sefi al . 091166, 453 15 filed
Cctober 5, 1998, the contents of which are incorponated herein by
reference. The substituted pol ynmers descri bed herei can be manufactured
according to nethods generally known in the art. For exanple, a |ipase
inhibiting internediate characterized by a reactive noiety can be contacted
with a pol ymer wheeacRgeZ) menhdlpyare defifedastabonal group which reacts with said

reactive noiety. See March, J., Advanced, .Organi ¢ Chem st 3 d.edition,
John Wley and Sons, N %S%ﬂnl%we?b%k%aﬂwégﬁvobmvg ATOUR\FEP EB ﬁSB{fgﬁartr% P’éihﬁgmld s
the termisjyse ' [ i | ate entity, is nore
ol bl ¢ 1 1 oot e T e T e oup (L) 1 5

hydr ophobi ¢ because its "parent” al kane, octane, has greater solubility in
octanol than in water. The hydrophobic noieties can be a saturated or
unsaturated, 25 substituted or unsubstituted hydrocarbon group. Such groups
i ncl ude substituted and unsubstituted, normal, branched or cyclic aliphatic
groups having at |east four carbon atons, substituted or unsubstituted

T 1 1 . ' I Y 1 N N 1 I T T Y 1 - - [ T T Y 1 I 1




5 noiety. Generally, the spacer group can be covalently bonded to the
IipasF inh}bitor poIYner or hydrophobic nD:EtY througrfa functrg@qh] fup.
Exanpl es o al groups are oxygen, alkylene, sulfur,

-NRz-, or-- %%54‘7962 spacer group can be hydrophilic or hydr o'f)‘HUH’rS?:(”OO”S
Exanples of spacer groups include am no gcids, polypeptides, carbohydrates,
and optionally substituted al kyl ene or I 'aronatic groups. Spacer groups
can be manufactured from for exanple, epichlorohydrin, dihaloal kane,

hal oal kyl esters, polyethylene glycol, polypropylene glycol and ot her
cross-linking or difunctional conpounds. Br al kyl etat¥lis a preferred
spacer group. The ampunt of a polyngi adnln st red toya subject wll depend
on the type 15 and severity of the % ,phé haracteristics of

t he subject, such as general health, ag Sb d w&i ght dnd tol erance to-
drugs. It will also depend on the degré%' obggrty and obesity rel ated
conplications. The skilled artisan wi Q@ be'@ble to determine appropriate
dosages dependi ng on these and other factors. Typically, in human subjects,
an effective anount of the polymer can range firom about 10 ng per 20 day
to about 50 ng per day for an adult. Preferably, t he dosggﬁ:%anges from

about 10 ng per day to about 20 day poI e adm ni stered
by any suitable route, including,lfpf S}aqﬁfé ly in capsul es,
istration by nlxrng with food is a

suspensi ons or tablets. Oral adm

preferred node of admi nistration. 25 The polynmer can be adm nistered to the
i ndividual in conjunction with an acceptabl e pharnaceutical carrier as part
of . a phar maceut inbateirtRNP @ad i @ deffred b kibdiepmdR’ B apsdny BB & hiydrdphobic moiety,
adm nistered wll vary according to the route of adm nistration sel ected
(e.g., soluti onasrélrﬁzrrlgr%ﬂr W&B@ﬂ?‘é?alﬁlﬁuﬁﬁw BiesuhsiEBied aramsebstifyted s may
contain inert |g% %@&ﬁ)mhrch do not interact with the Iipase inhibiting
30 groups of the po y St andard pharmaceutical fornulation techniques
can be enpl oyed, sucln apaxmlnnmecxdhsdiniehemeidisrfkﬁm' hpise malsbPhngrgracecdn loal

Sci ences, Mack Publis 1% gggpané Easton, PA. Methods for encapsul ating
conposi tions (sUPRESERL Y Liowjng f - WD 991 34786 PCT/ US99/ 00195 -16 in
a coating of hard gelatin or cyclodextran) are known in the art (Baker, et
al., "Controll ed Rel ease of Biological Active Agents John W1l ey and Sons,
1986) . EXPERI MENTAL Synt hesis of Polyners 5 Apte 1 Preparation of

pol yet hyl ene gl ycol having an n-pentyl Di ety ands p- ni trophenyl
phosphate |ipase inhibiting groups: A {p e of n-per (1O\5, mol .
1.72 g) and N-nethyl im dazole |(19.5 /Axno}, n anhydr ous t hyl ene
chloride (40 nL) was added sl owy ower 20 10
conditions to a solution of p-njtrophenyl phesphorodrchlorrdate (5.0 g,

19.5 nmol ) in anhydrous nethylene chlorid 100 nL). The reaction flask was
cooled in a water bath during the addition? After the conpletion of the
addition, the water bath was renoved, and the reaction m xture was stirred
for 2 hours at wherain Rndand piaredeimediag ebo¥e- of pol yet hyl enegl ycol 15 (MW =

8,000; 10 , 80 g and ﬁﬁg!

anhydr ous net hyI ene %?orr ea%&ﬁéﬂ&%ﬂ\,\\r’g@&% %l%lﬁt' gré-gl%tﬁcg)l gg’l?r%nﬁ%ier
anhydrous condi t¢ianehichlte b8 Iiiked €o wpslyater by @hytiiphdbic pesusonto thepolymer
tenperature. The, sol vent was renoved under vacuum the residue was purified

according to nediedlywhenige ﬁ’ﬁb’”ﬁf@ IWWORA?&?N@ B3APRIE @cidldlingse irht E’é%&@ OYPEFag)
20 PurrfrcatronbgT&%ggggﬁ%ywﬁ% sol ;hﬁhﬁgsrdue was di ssolved in

de-i.oni zed wat er 1 on was

\\/()\( %B/\OH

15  wherein R’, Z, n and m are defined as above.




di al yzed for 24 hours using Spectral Por Menbrane MAC~: 3,500. The dial yzed
solution was |yophilized, and the pol yner was obtained as whi teUIBO-WieZUZ 25
Met hod B: TW® meeisdue was poured into 0.5 L of diethyl ether YU ;‘0[){9%(1 at
roomtenperature for 1 hour. The solvent was decanted and replaced wth
fresh diethyl ether (0.25 L). The m xturg.was stirred for 1 hour. The

sol vent was renoved, and the polyner was dried at roomtenperature under
vacuum U8 J UL 2002 WD 99/34786 Method C. -17 PCT/U S99/ 00195 The
reacti on m xture was % S 15.0di . Jl f i .
100 nmL). The organi cﬁéﬁggggl\%\ggélgﬂ}%g ag\?%bs&#gglj%g% lﬁb?ﬁ%grtogl?%%ggggp\eé%cx
was renoved, andcidiinkedy therpolyaserd Phemblatacidlipast amiisitiag dreups dan bg t he above
procedures, the foll owi ng conpounds were synthesized and are tabulated in
the fol |l owing t &Bfresentedpygthy fellqwing epuciyrey 991 34786 PCT/ US99/ 00195 - 18 5 10
15 20 25 30 Tabl e 1: Pol yet hyl ene glycols (PEG having p-nitrophenyl
‘phosphate |ipase inhibiting groups with a variety of hydroprobic noieties.
Exanpl ePEG MAHydr ophobi ¢ Moi ety (R) Met Hody, of Purifi cati onPhysi cal

St at €18, 400n- pent yl Met hod Apowder 23, 400ns°

Bpowder 33, 400n- dodecyl Met hod Bppwdgr t hod
Bpowder 51, 000n- decyl Met hod Bse sal Tdl, ¢ hod Bsem

sol i dl, 000n-t et radecyl Met hod Bséem I dl , Q agdecyl Met hod Bsem

sol1d111, 000n- hexyl Met hod Csem solidl121, O0O0OR-gcr4l Met hod Csem
sol i d131, 000n-docosyl Met hod Cpowder 141, 000chol est er yl Met hod
Cpowder 153, 400n- pent yl Met hod Bsol i dl 61, 500n- pe@tHy| Met hod Bsol i dl1
~1, 500n- decyl Met hod Bsol i d181, 500n- dodecyl Met hod

Bsol i d191, 500n- hexadecyl Met had Csol i d201, 500n- oct adecy! Met hod

Csol i d211, 500n- dawpsy IZVBE hoshdhaakd deztd 20 Bsave-shar0OgH lalvet o afbsrtwor para
sol i d231, 500n- chaol est eryl Met hod Csol i d241, 5005- phenyl - 1- penryl Met hod
Csol i d251, 500n- GEtlTespachveac 6thes261, 500n- hexyl Met hod

Csol i d273, 400n- oct yl I 1.8 +N-.0C .~ Alefein U 8
J UL 2002 WO 99 34724%“’%%{@%1}4&%% 4 b%%%ﬁ’f%@%%é?@%%gdfgﬁ%n Hefein
PLURONI C pol ynerThegoiymgera can betliphdec \alicyalntron pruotdtic: arslyathytiandngurailyr ophenyl
phosphate |ipase inhibitjin roups:. , m xj.ure of . n-tetradecanal 15 g,
0 ol ) Cand” N REPHPRE: oo B BEhsis el ity ke B i P R HPBIE et hy | ene
chloride (75 ¢L)Furderasidetic pbRWeY cAVES hidRopHoBiH BSdepRifc RRBYENRIEs ¢ondi tion
to a solution of p-nitrophenyl . o
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
J 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.



phosphorodi chl oridate (17.92 g, 70 mmol ) in anhydrous net hyl erheBngUI g]m de
(50 m.). The reaction flask was cooled in a water bath during |a tion.
After the Gppgrbsjjen of the addition, the water bath was rengyqtysafgdshe
reaction mxture 10 was stirred for 2 hours at roomtenperature. A mxture
of PLURONTC (MW= 1,100; 39 g, 35 mml)_jand N-nethyl im dazole (5.6 nL. 70
nmol ) i n anhydrous nethylene chloride (150 nmL.) was added to the reaction

fl ask under anhydrous conditions. The m xture was stirred for 24 hours at
roomtenperature. T eaction m xtur r i ur at ed
NaCl solution (3 x rl]é@% e;,poﬁﬂ"éerﬁ?I&zlhdl%cp%getlﬁ%%’e@%f\}\ggp%%%&’&gl\%g}y%g%hydr ous
sodi um sul f at e. pJlan&edhniBe feprdsehied bshe fomauvidlzby filtration, and the
filtrate was collected. The Solvent was renmoved fromthe filtrate under
reduced pressure to give 65 g of pale yell oW col ored wscous liquid. The
material was dried under vacuum for one week at rpomtenperature. This was
used directly for the in vitro and in i ssay. \2Q The fol | om ng Exanpl es
wer e prepared using the above proced ) 9/.34786 -20 5 10 15 20 0 8 J
U L 2002 PCT/ US99/ 00195 Tabl e 2: PLURGNI'C Pol ym&'§ (PLU) havi ng

p-ni trophenyl phosphate |ipase inhibittng groups Wgh a variety of

hydr ophobi ¢ noi eties. PLU WI. % of Exanpl e MV Et hyl ene Hydr ophobi c Mi ety
Physical State 3 col_ (R 2f9 , 100 | % n-tetradecyl liquid 30 1,100 | OMm %
n-dodecyl | i qui Wherem R ipdefinedes@Ro@tdia ¥ 2876852 1) 100 | Ont % n- oct yl
liquid 33 1,900 50wt ,,_lagﬁ)y | S-S eBdani be PénB pBebYér polydtigplent 35

1, 900 50wt%§-decy| ?)I?ﬁu 3%‘1&&,‘363?5‘“5%\,%%2‘?3%%%% Iiggﬁi d 3p7 j1133610 50wt %
n-tetradecyl seglycslairicdpSigmeroheresHwEs prlmagedwayie geiam §bblogk SOPHYHET-

80wt % n- pent yl wder 40 8, 400 80wt % n- hexyl ; Yoof (as i

n- oct adecyl senirg‘?sé’oﬁ%ed’o gs §%§ﬁ€$&4%qﬁq%ﬁ%¥gggogp\$ﬁ% é)?n% cér&%?%uﬁg%?{%ooéaw)lvw %
n-tetradecyl |iguhemds vio 1AR¥s 00 N- dodecyl lignd | 45 4,400 40wm %

n- oct adecyl sem solid 46 4,400 40wm % n- hexadecyl sem solid 47 4,400 40w %

n-tetradecyl |iquid ASpattianglyipuefersed-nobanenjs a bloglk ePrelyangs|carstesged by

Preparati on qf ol ypro n | | . - he ¢
noi gt y and p}gni gyg’ﬁﬂ%‘ﬁﬂ}? Q%‘L@é(%?ﬁ?légg%l aséciqg%l?’ggt @n%ﬁg?géﬁ%ﬁ%m&g’pg?e&g?
n- hexadecanol (38iyfhkr an B Hydrophabi@with Mneet byth dniik dagmdevifioa Bdnophilie17
mmol ) in anhydrou$S nethyl ene chloride {75 m.) was added sb,om over 120
m nut es under anPlymcoas VisoNESEi O KEIRIERS|SYE GrPog‘fm‘f:f-lﬁPPP 5 V\eggﬁo'

phosphorodi chloridate (3 1 i %gsy yhene wotreddrdae( 60
rn.L). The reacP?@Rrwgeé]gg&/g%ll%oégﬁg%h%%y%l\?vg er ba’tsaﬁqg%é]i n thte addi ti gn.

After the 0 8pLURONRIOEANEF ¥oy2:4386CoR0OT/ BRUS/ 01GEPALT @ddpttet i on of
the addition, the water bath was renmoved and the +eaction, m r

stirred for 13 hdfileaukee, Whhite SXHEPISH Bfl%gyrgem l}&vﬁ?%ag?lyﬁglp'§/epryf %"g%“éﬁgf‘%’s&
(MW= 1000; 58.5; 3 - MER1TY holyrhéts zed pol{@hPlent glycols hawmingol )
i n anhydr ous m?ﬁ@legﬁgrﬁﬁgﬁ%eg@%%‘gb m.) \Algs? }ggded t%oghe@r eagti on (that?lk
under 5 anhydr oose endcippedmsth atkexyrgren veilgtbe dyroxyErewt atihe ARG 248! PHom

tenperature. The yfeactjon.m.xtu ®e | ed d
sol ution of Na286 %ciéalf?)g]ﬁ'ﬁ?_‘) f@’%\%fopélg{r{‘%gé ?%fg}§£m}§§%ﬁglggslg\@§lﬁﬁﬁﬁ§/8? ous
magnesi um sul f at.gy R NBGHRESIHBACKY drair; Wil the ipdesty Ryou dttthavthenendanfdhe he
filtrate was col l'ected. The sol vent was renmoved fromthe filtrate under

reduced pres2ur eotymegicheinds peeduct of 10 77 g. The material was dried under
vacuum at roomtenperature for - L QW psdvdsene glycol
p- ni trophenyl phosphd@é@ﬁﬂéﬁ@sﬁfgglﬁﬁég %@ﬁgé@%ﬁl ngle%ﬁ%%ove prs_ocedur e.
Tabl e 3: Pol ypr gpyhenRaabhs ohotyARRmineypoigvipyiniine phepylyetiytemphice Thegrase

inhibitin roups with a variety of hydrophobic noieties.
99 F1))olymers can be ﬁn’the¥ charactgr(ljzed%y 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 alkoxy, aryl, aryloxy, aralkyl, halogen, amine, and ammonium groups, for

example. The polymer can desirably possess one or more reactive functional groups



Exanpl ePPG MAMHydr ophobi ¢ Mi ety (R)Physical State49l, 000n-pent yhaem’
sol i d501, 000n- octyl sem L 2002

sol i d511, OO ¥Me3datbecy| seni sol i d521, 000n- oct adecyl seni PCT/US99/00195

sol 1 d532, 000n- pentyl sem sol i d542, 000n- octyl sem ~

sol i d552, 000n- hexadecyl sem sol i d562, 000ht-oct adecyl sewn solid Exanple 57 25
Preparation of a pol yethyl ene glycol polyner having a p-nitrophenyl
phosphonat e |ipase inhibiting group and having a pentyl hydrophobic -
noieties: WO Q/ﬁioﬂ%ﬁﬁ,@liﬁ%aﬁﬁr irﬂix%@@%%&éc@’OviﬂxfanQn%Tﬂb@fﬁieMssessing the lipase

n- pent yl phosphonate: 0 0 J L 2002 PCT/ U S99/ 00195 O, O-di net hyl
phosphonat e ( 22mhehitizg gwps.was added dropwi se to a suspension of NaH {48 g,

2 nol) in anhydrous THE (600 n-~I under nitrogen.. After 1 hour.,

1- br onopent ane (248 ﬁt?nef ‘?“;)l]mFW)’ 5O 3@653?‘?@&&3&@ G TERBWTL and 5 t he
reaction m xture was refluxed for 12 hours. The solvent was renoved under
vacuum diethyl ether (1 L) was added, and the salts were renoved by
filtration. The ether solution was wa i water (3 x 100 ni), the
organi c | ayer was dried over anhydrou | fate. The ether was
removed under reduced pressure, and roduct was purified by
distillation under vacuumto give 171 ) 0 di net hyl n-pentyl
phosphonate. B. Preparation of n-pentyl phosphonic dichloride: 0,0-dinethyl
n- pentyl phosphonate (158 g, 0.88 nol) and MCN-di met hyl formaxni de (700 ng)
were dissolved in thionyl chloride (200-nm), and the resulted m xture was
refluxed for548whewims. The vol atiles were renoved under vacuum at 15 room
tenperature, and the crude, product was purified by distillation to give a
colorless Iiquid (135%™ E8°EA8Par ati on of pol yet hyl ene gl ycol having a
p-ni trophenyl n-pent gt jsplygs pRPNAICH NFRASSH] i Rblip RPratefiddDy tHOfMoSR T i ON
of n-pentyl phosphoni c dichloride (f.6§ g, 14 mol’) in 40 nL" 20 of anhydrous
di chl or onet hanelorpit: added bri ght orange col ored sodiumsalt of p

ni trophenol (2.3 g, 14 mml) under anhydrous condition. The bright orange
col or disappeared within 5-10 m nutes. After 45 mnutes, a m xture of

pol yet hyl ene glycol (MN= 8,400; 56 g, 7 mml) and nmet hyl i m dazole ( 1.5
m., 20 mmol) was added at roomtenperature apd stirred for 24 hours. The
reaction mxture was 25 washed wth 2@6KZCD§|solutio x 100 nL) foll oned
by saturated NaCl solution (6 X 100Fuk%. Thelorga | ayeér was dried over

n
NazS04, the solvent was renoved under to dfs a viscous liquid. The
product was poured into 200 nL of diethyV ether and stirred fox 10 m nutes.
The ether portion was decanted, and the procegure was repeated three nore
times. The product was obtained as a white 30 powﬂ?ér whi ch was dried under
vacuum at room tenperature for a week. 0 8J UL 2002 WO 99/34786 -23
PCT/ tJ599/ 00195 The fol |l owi ng pol yet hyl ene gl ycol polynmers having
p- ni trophenyd Swhiresyhorate 7, Zhas and Ahirddéfineg gubsas were prepared by this
procedure. Table 4: Polyethyl ene gl ycols having p-nitrophenyl, phosphonate
| i pase inhibiting grOdpsionalin the pRwngr Cﬁyhﬁ%%g@i)@r?fﬁ’i el 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 nucleophilic attack of the polymer hydroxy groups on the electrophilic groups.
This results in the formation of a bridging unit which links two or 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



Exanpl e PEGHydr ophobi ¢ Moi et y{ R) Physi cal

St at €578, 400n- pent yl powder 583, 400n- pent yl powder 591, 500n- pent yI s@iJUL 2007

sol i d601, 000WO ¥r34Msem solid 10 Exanple 61 Preparation of a BelrRefres
pol yner having p-nitrophenyl phosphates |ipase inhibiting group tethered by
a n-pentyl-1,5-dioxy linker and having a #i2hexadecyl hydrophobic noiety: A
1 L, round-bottoned flask was charged with sodium hydride (4.0 g as a ' 15
60 % di spersion of NaH in mneral oil, 0.1 nol) then washed wi th anhydrous
heptane (3 x 25 Rhdsyl @Bhtﬁdﬂi&ﬂﬁpk@bf@xﬁ%@oﬁfﬂéﬁ@d& iadit, bhdae Hehlimies tdded,
and the suspension was stirred at roomtenperature under nitrogen. ‘A

sol ution of PLURGKIcGlqraydrin] §0@inys diokicrdgotopdoychinmalegbyienddiol8@iyeidy! ether,

pol ypr opyl ene gl ygol ; ..95. Q. nole) i .a?%,?{y us THE ,(,200.m.) was added
at room 20 tenper aB‘FdelF’Fd)@%H%Mf?S"B?{’ 8*")08}6@”(: & &ni%é?‘ggg]a?%@%sg, 0.1
nol e} in anhydrous THAHeSRIythir dvaspRidadat alsé BEclosdiikb@By Fhothdthg aunder
anhydrous conditions. The reaction m xture was refluxed at 60C for 16

hours. The solSvemuliifmctiend vednensuess ag o ipssliziing agant mcdgIredotign sisirg Has

suspended in dichl gr. .hane (300 ). $h€ solids were rempved by.
iTExatton. and CROSRIERPR Sove e hanbhichPoits e SRSy ipepgmer,
organi c | ayer waghgihs aHerebEroasiikatiohs cEgel. \Bnigblemilgfuriignilte-Holomedt was
renoved to give a pale brown viscous liquid (110@3). This material was

#es

di ssol ved i n net Aeddede, boge mp) livad 19, dincadatey, triac @5dAeiragOiRte40 ni, ) .

After 4 hours, thg [€acllon Mo 6qes AkaliLed it hscongentLated HO

and the solvent was re ed’ unde€r vacuum Vi SCOUS O ssolved in

di ¢hl or onet hdre, Spe€lfi8 edarples 2RI\ ¥ S YBE dREHN A6 425 lyest didvirglatepnas
washed with water &4 x 100 rrt_gc. The grlgani c layer was dried_over sodium
sul fate, and t he b¥BlsRsElY SRl didcaipigetnygngplyer! Kiraethagylateo RyHAFESIYCOPL URONI C

P hexadecanol (7 Gaiylatgiichiidht Blomhchl BB Bh5 ke Fidlac ity Egyfhe
mrol } i n anhydr obss(methagtybaeide)) letirylidend Bif acriJamidey, ettivléibne bisfingthavetanzide),

m nut es under anhydrous conditions to, a solution of p_nitrophenyl

phosphor odi chl or ipa%t}a@ﬁl??tﬁllteH?aCZﬂ.a@’ R ylphr%ﬁﬂ?%{}’éﬁﬁe}?lﬁlgﬁeéﬁ chl ori de
(100 ni). The s eqghidi 1a@§, e ¥BRpHEAR) %ddih&{l_%te‘."@tﬁﬁr Rahbhe ki Athclifiga
addition. After the co et'ion oF the addition, the water bath was renoved,
and the 10 react imomnomiexs imchideapolysumnyianedesf sich 2s Aivimgbaizemoom t enperature. A

m xture of bis-5 hydr pent o PL. 0 qg,. 14 48. ).. and t.hyl

i i dazole (2.3 nl) in%ﬂ?@%‘ﬂé‘ﬁﬁg ?e‘ﬁ%ﬁ%ﬁﬁﬁ‘lg"r%&* ‘(T&&WD tys ggérag%ggtt{%
the reaction fl agpklymiaee la*géwdéxiglﬁo%%dbétirﬁi_@ﬂ%oﬂ' Esinpletelyih &n-WBeorisddi ih tigglGE or
24 hours at roomtenperature, then washed with saturated NaCl solution (3 X

100 ). The or g&mFle Fos exampple, thesnelsrulacyeaht sae benosethend00dxntions sul f at e.

The sol vent r enov t b i lch.qui ¢, Thi S M
poi 11 ng. hexand (6 x50 Hgeih P 8RR Al S f PR RS s om
t emper at ur e over misghiblé Bpids atcderaulpidied ty &IrmGyy ovli 18 Giie dmflsiiol WitPan0il drblpiet
foll ow ng Exanpl es were prepared using the above Procedure. 20 Table 5:

I 1

PLURONI C pol ymer SiamsierRf appraximaishehy mmpn d 8issaudsifigeid hasehiap roeeeghBeps
tethered b ' al i .Nal] , bi
ethered by a valj, ¥d%@£{.§1§ 5}5%%& @f'ﬂrt}‘ﬁe({% dg)lﬂl\é%%f)gsg%% aldHHE ARRRbI C

noi eties. Exam | ePCU I ¢ Moel
Z' 61 1900n- pent y| empésifyirig deenisoXyipase? 11G0 Bue-presentlin threauedysSpldise ky&8y2e e hexa

e e SR RS0 PRl S sndet S e PAR00: el g
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



0 S ~a ~ zooz WO 99/34786 PCT/ US99/ 00195 - 25Exanple 67 Preparation of a
pol yet hyl ene gl ycol polynmer having a p-nitrophenyl phosphates |{fagg 7007

i nhi biting geunsbt hered by a n-pentyl -1, 5-di oxy |inker and p%g%wa
n-hexadecyl hydrophobic nmoiety: 5 A 1 L, round-bottonmed flask é”%ed
wi th sodium hydride (7.67 g as a 60% di sggrsion of NaH in mineral oil, 0.19
nol ) and was washed wi th anhydrous heptane (3 x 25 nlL). Anhydrous THF (200
m.) was added, and the suspension was stirred at roomtenperature under

nitrogen. A solution of.polyethylene gl.ycol Z 500; 15 , nol) in
anhydr ous THF (g’@ﬁsenq_ w%gs %éﬁrﬁg%c’af? ngﬁ?fﬂasfw %ﬁﬁfi‘}' G 898%3&“5%#}’8?%%
condi tions. The jffaxd inhiles g@lips foedintiflste} thanl itlonk @9 Mdre PR HRLE: allehgR a
solution of brompentyl acefate (41.82 g, 0.2 nol) in anhydfous THF (100

nm) was added tsmiisor sudadeodlismeatively, Lse inkihdmgemovnsyoan be atteshed dirbethveld at
60C for 16 hours CTge0 | vent was renoved under vacuum and the resulting
slurry was suspeHahedpl di'chl or onet hane (300 m.). The solids were 15

renmoved by fid trati orgevarudtypseof fat-birality peismensiaed binér drfasavein disrastid@thenl) .
The organic |ayer was dried over anhydrous sodiumsulfate, and the sol vent
was renoved to grvfaceplihe EpiskaanHsion oF aligring gushenycal natugy. ForBxanpamalyaers was

di | ved i jt . nl) .
A ter 4 hours. thG thLs pOREY ko At LEARIER: el A N S AR Sl
and the sol vent enagsio@roMedipdds inaeh av asulsion 9 @ovsbeouss Qirlgavesn@itiadl ved

i n di chl oromet hane and was washed with water (4 x 100 nlL). The organic

| ayer was dri ed lpaess bspansgieiwfage af thgsmulyien 8¢ amstpositive charss Bytead ofibge a
bi s- 5- hydr oxype al e, i Joyd (98
0. The pni 1 onriAePBREERSRE AnuEeL 02 of STtk P AERMpIA Y T

t he procedure i renitdopbausiig th2 511 Hnepléelolf dvd exgulbxanptedesser Fhiprdepansed thesi ng
t he above procedure. 0.8 J U~ 2002 WO 99/ 34786 -ﬁG PCT/ USQE?/ 00195
Tabl e 6: Pol yet FAIHEN §5fe5s128enKRSTH GPases 2ff sy B erE‘r%B"spWQF“é"SI Phse

i nhibiting gr Oumyhf‘éli?ﬁé.eﬁatbc}{mﬁnggéiyh%)éré fuker dedndd F&?Méﬂ%ﬁdﬁ%ﬁ%ﬁii@a&iﬁn@%ﬁal
hydr ophobi ¢ noi et'i es. = Exanpl ePEG"MAHydr ophobi ¢ Mi eti'es (R) D al | coxy
(Z') 671500n- hex Wn 00406, 9635f domyiesdsy On i 2kl and kpplizenon SerialdNoX§B68368n- hex

oY bohenyt® piUSb S ST B8 cPARGE Mhi B HB R0 °
hydr ophobi c moi ety: pri¥ dubeRiRaolyRhas BbREBEH SO dad HeqndnlFaBured adRrdmE Jo | N

anhydrous di chl oronethane (300 nL) was added to a 1 L, three necked, .
round- bot t oned frhetbedsgeniratlyiknowann theaart. Nt dsemnlepadigass iphubkingAntepmedptgt i on

of hexadecanol (103 0e, 0, 2901k 208 MRS I LILERGR1 5ol 20l

nol) in anhydro r omet hane Was a “OpW Se over a
period of 2" hourssfundifumat grabivdiiciestts wathvaid shttiveadoieor Swe Madht . ohddanded

hour before pouring into a 1 L separatory_funnel  N-pethylin dazole
hydr ochl ori OPEO s dPrgdnis {hemistey 3atedieg, W&P}i@%ﬁ%ﬁa ﬂncaﬂﬁe‘bﬂg}roék’r(imw from
the funnel. O chloronghaneoHise fefly.ods e bl KL ik mo P whiAla 30 C

% I in éo ﬁlexane

under vacuumto give an anber ol ch was taken up 400 nl)
and pl aced in a sepmezentioyér mbrgholublhm cseeami tlen watat tHoe ewaspiehin ottyhgedpand

t he sol ubl e porti was filtered to remve the crystals of p-nitrophenyl
phosphor od chl or(CaRrbis FPHEPREPGdite RS BT I b ccte: 199 SFarLs Db ar y
evaporation at |Rssof ia] i3%fatd 0TS Mﬁm!a?ﬁ@aw IndRetids LEPBEE Blirated or unsaturated,
phosphorochl oridate. A 500 nL flask"with stir bar was purged wth N2. The

n- hexyl p- ni1¥ opubstithted $r phabghiataddhidoedarkamegrou® 08ych(grovs inolujle substinitgdr ous
THF (25 nmL~ ded,. fol | d | ddi ti.on. of . | ut i BRI f 58
( pol 3(/oxyet hyﬁﬁﬁgﬁsw&teéﬁ@ayaﬁ%d&r Cléf?fbczglﬂ%ﬁfl?g%%ﬂg IE‘YC;‘SE% A ol e
(3.45 L, 0.043 g3ioh dtbmaMpites oIhﬂfs&Z@ﬁtéala)ryla}m@of R&%h@ﬂhm}p%@m ENGE

stixred at roomtenperature for 24 hours. The solvent_ was renoved at_|ess

than 35C by r ot aupstsviegor ansubstitusadcaryler Iteroaylgroups. dreforeiy ohe bpireplbin
met hanol (50 m‘)moi'g‘tysi(ljllcfljltdleso th aEthggé Ex%rﬁglo/f\g@%\&eren about six and thirty carbons. Specific

30 examples of suitable hydrophobic moieties include the following alkyl groups:

butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, dodecy], tetradecyl, hexadecyl,
octadecyl, docosanyl, cholesteryl, farnesyl, aralkyl, phenyl, and naphthyl, and



WD 99/ 34786 -27 0 8 J UL 2002 PCT/US99/00195 (8S nmL : | S nL, 200 nL) was
added. The solid bis-n,n-di hexyl p-nitrophenyl phosphate was cdl8 dbt éti? by
filtration. widesymmsshanol was then stripped off on a rotary evaporator at
| ess than 3SC. Water was renoved fromthe product by |yophiliZalVst/00&5rhe
Exanpl es in Table 7 can be represented byj4he follow ng structure and were
prepared using the above procedure. NO2 HHC OO x n .. _ O Table 7: BRIJ
pol ymers having a term nal p-nitrophenyl phosphate |ipase 10 inhibiting

ith i f h i peties, . | | phobi
2ot e it B Rl S e
x=17) n- hexadecy| na2RRt g%@a;{s%’&?leaé@%ﬂ&ﬁrb@ﬁﬂﬁ%} ﬂ(ﬁ?ﬁﬁﬁlci@?@yd@&ﬁ?aﬂ{yl %rdups of

1) n- hexadecyl 74BRlIJ 58 (n=19, x=15)n-dodecy BRI J 58 (n=19,
x=15) n- hexadecy|at iBeghiik earpenfesphat ahydraxwndaeyl), arbdatallyd igyovps (havbengyy). As

term nal p-nitroph | . 20. pghosphat e. | kpase i nhi bi.ti roup wt

n- hexadecyl hydﬁ%ﬁﬁg%ﬁe@ th et'v so:%pgngg'%férﬁ% alfgﬂgg aw({]%ragtcﬁ;d)%racfyc&é?%&%ed
with N2, and $- hedesteeydnsptith apkemplet@lh esnhesdstogtairdietor (RS eGinitd 0043 ol )
i n anhydrous THF (2S nL) was added, followed by slow addition of a solution

of | GEPAL 720 (3@sayragiong 043 nol) and N-methylimi dazole (3.45 nL, 0.043

mol) in THE (200 ni). eactian. L 2002 3478 -
PCT/ US99/ 00195 - 28 mi’x uraetfcvvéaafg‘gﬂss?s:ﬁ%t?%léq%f”s#é’%*%let‘é@n%?%&%%{ef B{4g npt imited

The sol vent was togiromatic wingdsfovaapie, phenyand tebrpaned phedy], Asdrairdniatis GAg;t
was taken up in nmethanagl (50, nm), A iol ution of nethanol/water (85 ; 15,
200 L) was addef! PRrpRediEidinyhuranyand thiophergly andfusgd RolytyeHg RIGRASICIHE e
was filtered;®ff : g . StL | ess
than 350 valr HaZh HSHRANR LB okl em R e IR FEsR ey RS R0 et
Exanpl es i n Tablmoi8 atlear dasbocpglicemdmrtazchrplringse Bkamptesiofifissd puliucle: aothatier e

prepared using the above .procedyre, 10 Table 8: 15 Exanple 80 NOZ O 8 ~ ~ O
001 ~ O R~ ﬁyeﬁpmgﬁaﬁwﬁﬂﬁgﬁﬁ%@?rﬁaﬁsab%mﬁl prfnaphnle 3siery paphthyl,
phosphate i p%%b&ﬁbﬁi&ﬁﬁ,@y%&%% m-aeﬁ%mrﬁ%,oﬁﬁe&xﬁﬁ&m@moﬁm5 eties.

Exanpl e ~ Pol yner Hydr ophobi ¢ _Mie (R)761 GEPAL
(n=11) n- dodecy! BrindeRAI2-qu@0lifyl-3-Humolieyk deeytarBilaGHRA-b&ZOoxazole, 2-

[ Pol y{ pr opy! bhe "SEURTZA SsRE BUF G ROV ENE G EoRTEBEbe B HFYbgT ene
glycol )] pol yrmerisoih@liy1)8-igoiRdslvt, 288 Aemdihtyphosphat e |i pase i nhibiting 20
group with a n-hexyl hydrophobic noiety: .

A “‘substituted aliphatic or aromatic group” can have one or more
substituents, ¢.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 substituted
aliphatic group), -CO-(aryl or substituted aryl), -COOQ-(aliphatic or substituted
aliphatic group), -COO-(ary! or substituted aryl group), -NH-(acyl), -O-(acyl),
benzyl, substituted benzyl, halogenated lower alkyl (e.g. trifluoromethyl and
trichloromethyl), fluoro, chloro, bromo, 10do, 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,



A 500 nL flask with stir bar was purged wth Nz, and n-hexyl p-nitrophenyl
phosphorochl oridate (20 g, 0.043 nol) in anhydrous THF (25 ni)ggag g{gped
fol | owed by i gyp4agidi tion of a solution of [poly(propylene glycol ock
pol yet hyl ene giycol} bl ock-pol ypropyl ene glycol)] (average T/49598(01980
w . WO 99134786 -29 0 8 J U L 2002 PCTLUS99/ 00195 et hyl ene gl ycol; 49.36

g, 0.0215 nol) and N-nethylim dazole (3. m., 0.043 nol) in THF (200 ni).
The reaction mxture was stirred for 24 hours at roomtenperature. The

v Caken up 1 n HaCmERORoER SR Sl ST G ha R R A
sol ut i on (200 My s RAYSHE adshshs bbsydicanlihexy| p-ni L ophenyl

phosphat e precipitate was tered o t hanol was stripped off by rotary
evaporation at |ess thaprcgb@gounndn hme eroupdisat hemoneetd abpatthirheatpmedodis by

| yophilization. The follow | es re. prepated using,the, above
p?lof:) eldulr é. I'I'abl & 055615& K}?ﬂ\%&agﬁ’ gﬁé%ﬁf%ﬁob |t‘8g1§-%;5’ %T;J H{/tloghfeﬁ}j‘ﬂrﬁl?}&q\’%‘c

bl ock10 pol ypy Oﬁﬁféi@tﬁ? GHnéfdly) the@b¥d¥e bup BB%?&%E%}, bRAY¥d S tRe Nhdseophenyl
phosphat e |ipase inhibiting gr ou‘gs wth a variety of hydrophobic noieties.

15 Exanpl ePol ynerlpideropalybies onby dopishrreorEGhrREh 20000¢tm0p] SORPGEREGPRRGT
2000dodecyl 82PP

hexad | j f
pol ymer having p %E@R%&?P%‘%O%&% )é(%e%g%ﬂs%]%ﬁ%ﬁ g” P’E; [32' Q'g Og"&@‘%zy@\" ©

hydr ophobi c noi &pXcer g fcfaﬁfbeihlyﬂﬂﬁﬁﬂic\@'t hiddrdBhobic. SBkathpiedoOdpacer groups include
phophor ousoxychl ori de é 0 ? 0.1956 nol) in anhydrous THF_(plOO m.) was
added to a 3 L famumkacigh@obmpephdss: earohydrmtesowideaptionally substimted dkylene of

freshly distjdl | e ' . 6 | d_1-decanol (3
067 0 199 o U tBes ShiSr erobpl e R B i e e 2
maxi mum r at e of epichivkdinahin, dihakpalkage, hhakgl estdrs)bolwARAERS M9csl] paPplopyleftt er
the addition was_ conplete, a mxture of . PLURONI C {average MWV = 2900, 142 ¢
0.0489 ol ) and &¥E5#IdOEFLIPEY WRKIRG P RfctpRah eoppanmsnBromoglisylaceiaie)is on
anhydrous THF (300444 < &ﬁg d at a maximumrate of 75 nml/hour, keeping
the solution tenperature at” 5C. After the addition was conplete, the

reacti on was al | owed The awsrumt dHa palgmet shpeisatred © pduhjest Wil depehdronite hyguer s.
The 081J L 2002 WOE@/ 34786 -30 PCT/ US99/ 0Q195_tri et hyl anmroni um
hydrochl ori de s&PE Se¥REREot BRGiRsasaArd Op itk diarastrristrpeoldise sebiectyiich e geraal
under vacuum at p d ' Il wash | 0
m.) to renove thggu&}ﬁral gﬂ%togg%ﬁ%ggﬁ tdgﬁ%’?ﬁﬁ%\rﬂg%%m of?fljac}yz’a}% %&egﬁéﬂg%og%gté?gﬁ
bi sn-decyl phosphertycndmbesitit wlqtd RailCatianss The iskidled adesan Wil bewblettam (0. 003

5 mm Hg) overnight at roomt.e rature, anple 84 Preparation.of.a. .
PLURNLC. pol y e R B0 GORRy AR ey G ey Do SO an TORIABY 1 Png
groups and a deymahyabje@bod effortiveiiount ol 8% palyrhérasl rivdelfrah iabolRan Maper
purged with N2, and a solution of his-nl0 decyl phosphorochl orodate

PLURONI C ( prédpadaytoaapouh SEsnenpar slag for ag@dylt. Bregerziglynibie dosgas rapgss drom about
N- hydr oxysucci niyfi . was added as a solid and al | owed
to dissol ve. Frésh:%p%i%é&???téo tzr%i]rge%g%é;wg ine (2.48 nL, 0.0178 nol) was
added, and the react The paiythdircan baadminineved by any kuitabicfouf:, mdaiig .forl he

triethylamoni um hydroch] oride salt was filtered off, and the THF was,
removed fi-om t REAMRIe; QpHly i €ARsYles.SheERcysienapsdrttietso Prak adupuistrytien By BHYEE was

dried under high;ya6 %%}%d &b : ht.. Exanpl e 85 Preparation of
PLURONI C pol ymers] hag(lyr;?gé }?I’I o>r<}?2r)1yl a%?%ﬂ??}ghl i pase

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., solution, emulsion, capsule). Suitable pharmaceutical
carriers may contain 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



i nhi biting groups and a decyl hydrophobic noiety: 20 A 125 nL flask with

stir bar was purged with N2, and bis-n-decyl phosphorochl orodatF | C
(prepared a%vd nple 82; 30 g, 0.0178 not) in anhydrous dichl oronethane
(30 nmL) was ad éakurl doxi ne hydrochl oride (2.54 g, 0.0178 nBFT/USRL004Fded
as a solid and aI |l owed to dissolve. Freshky distilled triethylamne (4.96

m., 0.0356 nol) was added, and the reaction m xture was 25 allowed to stir
for 2 hours. The triethyl ammoni um hydrochl oride salt was filtered off, and

t he sol vent was [ | ess e oil
was taken up in Brglgg%tg% %a a%eggtﬁlé( ﬁgtégor%g%ﬁr{l)%é g%?%mﬂ\%ﬁgqﬁ v%tcfﬂby
rotary evapor at i"Q8ntréléli Réleaseof BislbgieslsA ethvieeAlgdntsie o Wiley agd 86hd, 498)3 mm
Hg) overni ght at room tenperature. WO 99/ 34786 -31 0 8 J U L 2002

PCT/ US99/ 00195 Tabl e 10 Iists t he pol yners prepared in Exanples 83, 84 and
85. 5 Table 10: f@% ol ynmers having a variety of |eaving gr oups
Exanpl ePol yner Hydr ophobic e (R Leaving Goup (Y-R )83PLU

2900decyl chl or i ¢e8ekls 029038ty | n- hydr oxysucci nyl 85PLU 2900decyl pyri doxi nyl
Exanpl e 86: Pre ratl on of a PLURONI C pol ymer having (3-lactone |ipase
|nIub|t|nggr %' T) p CA3C N\HOOH+ o M0 (CHZ)g-CHzOH + "'

NN dncopr opyl Q?neﬁg?‘*%ﬁ% P s L RE 8 ey B BipHpip o T
WD 99/ 34786 - 32 aﬂdﬁlrmm@}(cﬁwp}aﬁpﬁtc(@ﬁ)ﬁnlﬁbiﬁmg%mmﬂiz ate 3 Hz) Pd-C - Ol |

I--C O (CH2)eCH3 O 0/ (CHz) HOInt gllate 5,_Sche | : Synthesis
Intermediate 5. |nt ermq(ta{eé)fp-pentano (19 mmol. 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
phosphorodichléridate (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 = 8,000; 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 Spectra/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.



PCT/ 1JS99/ 00195 (CH2)aCHs O O (CH2)~ O Internedi ate 4 10- Hydroxy
nmet hyl decanoate 1 (20 g, 98 mml ), benzyloxy 2,2,2 S 10 1S UB&ULZ%Z
trichl oroacgbiggigizke (30 g, 118 nmol ), dichl oromet hane (SO nL) an
cycl ohexane ( 100 mL) were added to a 1 L, round-bottoned f| d&E/USAE0195
mxture was stirred for S mnutes at roomtenperature. Trifloronethane
sulfonic acid ( 1.3 nL) was added to the reaction m xture under nitrogen
at nosphere. Wthin a few mnutes the tenperature rose fromroomtenperature
to 37C. The reqﬁ%&égé¥as nmoni tored by TLC (hexane: ethyl acetate; 9:1).
After 16 hours, ‘arting material conpletely di sappeared. The solids
were separated fi omidiRadtRAGhIx@ReWasihdshEdit@N.09RB6hebE sddilrh salEie WeRition
washed with aqueous saturated sodi um bi carbonate sofution (3 x 100 nL)
fol |l oned by wat@rx 1® mL).0Bherorganitiphase yandmwedodres enagassiemlishfatee d hanolvent ed
over anhydrous sodi um sul f b§. he sol vent S renoved under vacuum at room
t enper at ure. TH%aWIEFWﬁgaﬁg ‘ﬁﬂﬁVWF%Ha% ?1%%83”6@Vmﬁﬁpﬁﬁn usi ng a gradi ent
of WD 99134786 -33yfngthk ddoke %3dﬁ@§:/tk§%ﬁfo%ﬁ$50rﬁﬁ$\ﬁ{d/sk'@e¥@ tR&ideldnd
nmobi | e phase. The product was eluted fromthe colum in ether "hexane (8 :
2). The sol ventaradabutatedoindbe folloyangitebieo yi el d 10- benzyl oxy net hyl decanoat e
(intermediate 1) as a solid (32 g). Internediate 2: 5 Internediate 1 (30 Q)
was saponi fied in 6N NaCH solution (100 m.) for 12 hours, then acidified
with concentrated HCl. The product was extracted with chloroform (5 x 100
mL). The organic | ayers were conbined and dried over soditun sulfate. The
sol vent was renoved under vacuumto give 10-benzyl oxy decanoic acid
(internmediate 2) (27 g), which was used directly in the next reaction. 10
Internediate 3: n-Butyl lithiumin hexane (1.6 Msolution, 68 nL, 108 mmol)
was added dropwi se to a solution of N, Ndiisoproyl am ne (15.14 nmL, 108
nmml) in THF (50 nL) which was maintained at 0C. After the conpletion of
addition, the mxture was stirred for an additional 10 m nutes at 0C. The
m xture was cooled to -50C, 15 then a solution of internediate 2 (15 g, 54
mmol) in 100 nL of THF was added dropw se. After the conpletion of the
addition, the mxture was allowed to warmto roomtenperature, then stirred
for 1 hour. The m xture was cooled to -78C, and a solution of decyl
al dehyde (8.44 g, 54 mol) in THF (40 nL) was added dropw se. After
stirring for 3 hours at -78C, the m xture was warned to room t enperat ure,
20 then quenched by addition of saturated anmoni um chloride solution (50
m.). The m xture was extracted with diethyl ether (5 x 50 nmL.). The organic
| ayers were conbined and dried over sodiumsulfate, filtered and evaporated
to give internediate 3 (22 g). Internmediate 4: 25 Benzenesul fonyl chloride
(9.8 g, 56 mmpl) was added to a solution of internediate 3 (12 g, 28 mmol)
in pyridine (200 nL) maintained at OC. After addition was conplete, the
m xture was kept in a refrigerator at 4C for 24 hours , then poured into
criushed ice (2 kg) and stirred at roomtenperature for 20 m nutes. The
m xture was extracted with diethyl ether (6 x 150 nL). The conbi ned organic
0 8 J UL 2002 WD 99134786 -34 PCT/US99/ 00195 | ayers were washed with
water, dried over sodiumsulfate, filtered and concentr ated an vacuo. The
product was purified on a silica gel colum using hexane : ethyl acetate (9
1) to give internediate 4 as an oil (9.8 Q).
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cm 5 Internediate 5:
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4 {9.5 g,

22 mmol ) was
t hen hydr ogenat ed under 50 psi
for 4 hours Weishgs,49% Pd/C (1 g) as a catalyst. The solution wa
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and the solvent was renpved under vacuumto give intermedi at e PETASIYINIBS |
(6.9 g). 10 Internediate 6: PLURON C (IVI_\{%_:LQOO; 570 g; 300 mmol) in
THF (500 nmL.) was added dropwi se to a stirred suspension of sodium hydride

(15 9)
stirred for an a
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i onal
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mhpoities eupsWithpiarieysdihyAppEabis B@ticeer at ur e,
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the salts were filtered off, and the_ sol vent was renoved under vacuumto

gi ve light brown
L) and washed w
dried over sodi uf
vacuumto give if
I nternmedi ate 6 wg
hydr oxi de sm:ﬁic
The reaction X1
was 25 renoved ui
(1 L), then washg

1

m

-Seous—aterar—wht-ch—was—stuspended—+r—di-chi-protret hane—¢
h_water {(3 x 200 nmL). The organic |ayer was cpl|ected anq
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stirred for 5 10|nmi ndtes |at LPBom pé3&cdt ure, then MeHOHR oxy su¥el ithi de
(2.3 g) was added. The mixt yp® Wagosthdekyied for| 12 h@imsa Bt I 0OOMem solid
t enper at ur e, thenp—transtarretd—tora——separatory—furnelt—ard—
water (3 x 30 ni). THe orlgahP® | ay@NMas dried over Mepd8r ous k¥ 19
sulfate, filtered, and tHe sgdovent.nwgs renoved| undekgedum to| ghyeud2 g off
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Exanpl e 87: '2¢°repargtion of s@ P\_HBQWC pol ymer havinge@pdi sul fisle | i pase
i nhibiting 20 gr¢ups: -0-18—F—U+ 2002 WO 99t S48 6 PCT IS99 0095 =86
- 00 ~PLURONI C o 018 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 n-docasyl Method B solid
25 22 1,500 rac-farnesyl Method B brown, solid
23 1,500 n-cholesteryl Method C sohd
24 1,500 5-phenyl-1-pentyl Method C sohd
o 25 1,500 | n-octyl Method C solid
26 1,500 n-hexyl Method C solid
30 27 3,400 n-octyl Method C solid
28 8,400 n-octyl Method C solid




OH NO2 O O NO2 Exanple 87 Internediate 9: s s

1- (3- Di net hyl am nopropyl )-3-ethylcarbodiimde (1.1 g, 5 muol) V%J%Zﬂgb to
a sol uti on wé 9838786 di t hi obi s(2-nitrobenzoic acid) (3.96 g, 19 59/%(;155 5

di chl orornethane ( 100 ni). After 10 m nutes N h~oxysucci ni mgwo. g, 5
mmol ) was added, and the reaction was stig.red for 6 hours at room
tenperature. The reaction m xture was poured into a separatory, then washed
with water (3 x 20 nL). 1 The organic |layer was dried over anhydrous sodi um
sulfate, fil terggamﬁfgcégt he sol vent was renoved under vacuumto give
internediate 9 which was used directly in the 10 next step. A solution of
PLURONI C ( MV = 1, 900Prépafatign of aPIRONIC Upalipiner imvixigwunectf da@cyiibydrdphbbiowe d
by triethylamne (0.5 ) .was added to a.solutiqn of intermediate 9 in_

di chl or omet hane™PxdH 2 Pimt‘f‘i’éjeﬁ'}’ PROAYZUPASE IBHNG S1OURE hours at room
tenperature, then pour I SRaLk f4NHe B . Likh wat er
(3 x 30 m.). The orgén@g(t?ﬂag;ogrnat\?\gs dri egr%%’er anh?gggus o) illjl#ﬁisa\éﬁﬂ%ate,
filtered andSThe.6oily&ftmmal in enpdechsunetbylenachiendet (G5 ghlvew Exatdet 6lo87y asera

i liquid (12.q). 9/ 34786, Exanple 88:. -3 7.0 8 J U L 2002
PCT/ US99/ 00195 é@ggﬂ%tai P%‘%?’&T\ﬁ%ﬁ‘ﬁﬁﬁ%%%énﬁgggﬁﬁ?o ofA-AgrRRenfihydri de |ipase
i nhi bi ting grouphddpRoroRicBIdFRIEIAN$.92Q: 76 nrkdIRE ﬁlﬁy&‘ogé‘ﬁiﬂég{ﬁexﬁgbh@oride

1- (3- D et hyl am nopropyl ) - 3-et hyl car bodi i mde (22 g, 10'mmol) was added to
a sol ution of 159 BLhehhereaction Baskmebpledamhpdter dath(dRribgghe addinem| Aftem

hydr oxysuco! i i 48mpIeioq of te taligsh bR Shb e ntp Pl FRer e
stirred for16 1@k Rt 2HAMY dt SHRE EedipbrSurel Nemi At drE IR ONICE (Vs =pour ed
into a separatory funnel, then washed with water (3 x 20 nL). The organic

| ayer was dri edl,e0@r3%aRydnmed and dN-methst xhidazgle £3.6 ndy. §@ mewad) in hehgsousent

was renoved under cuumto i, gl i.nt iate 10. whic s used directly
in the next st cejlg‘?thﬁeélécm‘)r’@ﬁ Q)?B ﬁbﬂ%ﬁ?@%ﬁe Iga ’(S’\é\ma@?g\ﬁ\g?r ag’ﬁ%&ﬁg}lﬁ and
triethylam ne léond@idnsMIheintixtire Waostiared Poane ho@f atdopm@mpeded. The deaction
solution of internediate I 0 in dichloronethane (100 i The m xture was

stirred for 16 WBiR s Gxiaaict el satwatedidas] p‘élmi@a(ﬂ %ﬁiléO ol BRrOAEARS

funnel and S i t . or. 1.G: i er
oy oue. soah ey et e byt Bk, SD ORGP BB il fida By
vacuum t o gi ve ftatipheand@hé filtra?e grhis adlecicsc s sdlventinvhs removEed Borh the Rit2BO02 WO

991 34786 PCT/ US99/ 00195 -38 I N VI TRO ASSAY Procedure 1: Tributyrj
substrate Pot entt F TedyRedhpiEsTUge 9 8ipaim B Q4 PRI yFﬁ?)”&§%1°E@tYl§‘i°c”§Lf\ﬂéﬁeng\?al uat ed
using a material was dried under vacuum for one week at room temperature. This was used

directly for the in vizro and in vivo assay.

20 The following Examples were prepared using the above procedure.
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Example 51

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

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



vcol (EEG-ni PEG 1000t r ~nhenvl nhosnhat esv pentyl phosphate 400 ***11PEG
1000hexyl phosphat ena***12PEG 1000octyl phosphat e538***5PEG 100Qdegy| 2002
phosphatena***gg/gg 000dodecyl phosphat e466*** 7PEG 1000t et r adecy!

phosphat e11452*¥§5E8 1000hexadecyl phosphat e673209PEG 10000ctBEEE§H9/00195
phosphat e98*** 13PEG 1000docosyl phosphat e_§f1_5***14PEG 1000chol est eryl
phosphat el72* *16PEG 1500pentyl phosphat efia* *' A19PEG 1500hexadecyl
phosphat e21529PEG 15000et adecyl phosphat e73* *24PEG 15005- phenyl - 1- pent yl
phosphat e2494222PEG 1500f ar nesy| . phosphat eng***23PEG 1500chol est eryl
phosphat e307* * * 1 5PERHAD Gg@ﬁw*tmog‘ﬁ H&é&tg%gxwaslrp@gvgq%éﬁtr%cnon mixture
phosphat e45S*** Pg]. .. | at rods PPG: i

hat ee~ pentyl ph gjsaf) kslgl?gé %%Ol{b’%’?% %t?f %%%QJZ%%%B{Q% yjﬁﬁﬁﬁggésé?g{oggf%g%l ’L;' I;Q%lly?o 11 RON1
.tk~~vners havi nMW = B9P154.3 g, 5@ hatrevi) 2R N-thib@bictidzophGsphdt, é 671 60a 8 B U

1100d | h hat e17445430PLU | QQd h h 540029PLU
11001 ot ) dbeut P DS At aaT50n SABLLS LADGHLIT R SREE 5 DR seshen Pagaser
1900pent | phas Pl ea89008AARL UThOBBAGI s iRSRiaad. A3 B35Rh 000 EY

phosphat e2. 41 0536PLU 1900dodecyl phosphate2. 318337PLU 1900t et radecy
phosphat e3. 618738kt tratgo0 hextarkewyd expractep vathe?d SBurdfet So RGO M iNagS/D,

h hat el. 728643PL 9QqQt d | h hat , 1. 726Q42PLU 29Q0h
Do hat 60, 610041 PEUSBata, it BEAHC IRHCRAI R AYE RS Ies: PRIAgABS e, The
phosphat e8. 4*** 43@%%&&9@&&5@%%9%0% a8, Gnd %&@H&h&e%&%%ag@.cxhe

phosphat el. 4***45PCU 44000ct adecyl phosphat e4. 8***39PLU 8400penty
phosphat e325* * * 4@V entguBoharytd Howsph fltegeiunder redycedl pressuoRi Ve SIdB4T7EH

PCT/ US99/ 001 -41. 10 .Pol.yet hyl ene.~~o0~ Pj' S ~ ~nheny. hoanhpnat .w 60
PEG 1000 pentll phas ol e S HeE dRaE rulh <o r B RASER St B
PLU = PLURONI C PEG = R(hle@ldWihgI@Bly@i@t@ﬁﬁne%Bﬁoﬁﬁﬁfdpméﬂﬂ%h@%agésyw&b prdgdred
1,100 (| Onmt % PEG nononer, 90wt % PPG nononer) PLU 1,900 (50wt % PEG nononer,
50wt % PPG nononeh§in@thg gboyeprqcadiiess PEG monomer) 60wt % PPG nononer) PLU
4,400 (40w % PEG nononer, 60wt % PPG nononer) PLU 8,400 (80w % PEG nononer,
20wt % PPG nononer) na = not active *** =not tested Table 12: [Cso val ues
of PLURONI C pol yTebls 3navi n®obtyppopyiléregdyen {PPGhaphgsphidiophend abespghaty lpdse ng
group and dial | coxy |inkerMﬁﬁ%iﬂ?@i&ﬁb%i%ﬁfe%ﬂ@d@oﬂ%bﬁtrﬁo(e@ﬂ al koxy
(Z)IC5 (M) with TributyrinlCS (=M with Aive

G 1611900n-pentyl n-p EL =5t OXY L. 002 L TPOIT- deCy T = peT 7128963

1900n- hexadecy! n- pent} 1, 5- dj oXy1. 1 0661 9@%9$$%decyl n- urfdsEspl - 1, ]o- di ox

y0. 8182 Tabl gg13: %Z‘ﬁﬂnglﬁq of p t hyl in e8| $eol pollvner sSSHavi ng lla

p- ni trophenyl phosphate ldgpasé inhijkpgi ng grosgiand di alfkoxyediisoger s.

Exanmpl ePEG MAHydr ophagpi c 5%/bei f y (R)l%o(?l kox) ﬁZ'l) | CSO (pM wit

TributyrinlCs (pM nthh O ve ’ n-octy

QG | 671500n- hexyl n- pent - 1,55- di ¢xy71id@266815 5@«mexd®dsécyl n- [Lent -sdmpiSolg ox358371"
6 -42

semi solid

_ _691500n- hexadecyl r pent- 1, $- di 0x49184 | Qcefed1 U L 25)02 0D, 9Q347
_PCT/ US9910?§95 Tablfe 14; | CHO val ugs for BRI J polyners having a
p- ni t ropheny’phosphdt e I pasé¢ i nhift¥{ i ng U semi sahd
54 2,000 n-octyl semu solid
55 2,000 n-hexadecyl semi solid
56 2,000 n-octadecyl semu solid

Example 57
25 Preparation of a polyethylene glycol polymer having a p-nitrophenyl

phosphonate lipase inhibiting group and having a pentyl hydrophobic moieties:



5 Exanpl ePol ynmer MHydr ophobic oiety (R I1Cso (pM with Tnbutynnl Csa (~M
with Chve G| 70BRIJ 98 (n=19, x=17)n-dodecyl ******71Blt1J~ 98 gragzjl@_,zggz
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| 0016875BRI J~ 58 (n=19, x=15)n-hexadecyl §g00428 10 Tabl e 15: |CSO val ues
for | GEPAL pol yners having a p-nitrophenyf” phosphate |ipase inhibiting
group. 15 20 25 Exanpl ePol ynmer Hydr ophobic Miiety (R ICSO (~M wth
Tributynnl C30 {~M with Aive Ol 76] GEPAL 720 (n=I 1) n-dodecyl ******77] GEPAL
720 (n-11)n- hexalecy| Preparationgef§Padimeting -yeptdphasphienisy| 344148791 GEPAL~'
890 (n=39)n- hexadecyl A% x** : I f aor ,PPGyPEG-PPG pol yners
havi ng p-nitrophenyl %@ogl%eégﬁgkgﬁgga%m?i rﬁgﬁ&agﬁsgé&ro%wxfe LE

Exanpl ePol ymer Hystismplbiohiof NYBi @8, £ ) d1noanhpddousiTHIF (00 Bt yiridet fd@géd.t Miter
with Aive G| 81PPG PEG PPG 2000n-dodecyl 2. 428382PPG- PEG PPG

2000n- hexadecy! 1L bg41-prampepentane (Z48anl o med) 1 JHIP{A0R@N CVES PYdRs stomav iy

n- hexadecyl dr I .00 /

Vol vt . LEAV N5 CROCR e A W ks tor | PR DTRL Py sFt¥ibbeubacy
G 1 832900chl or i dedua 6d8#H DA Der-(Ih Y J s \ad ded; iand/ 1HE . sAha Be20 el BoXilmyptidh. 09936
0 8J UL 2002 WD 99/34786 In Vivo Studies -43 PCT/ US99/ 00195 Exanpl es .8
35, 36, 41, 42, U ety solggon gras pgsher wil wateg (3 5108 sel-)gthe praenie e ¥ pe e
their ability t Q%Lﬁ% iy j.C it L ner j i of
fat in the feceg),vregn téﬂﬁééélgggg%gdym\%e@gﬁ%& éﬁrﬁ&veﬁgﬁigg ?{/égla? %Oe hgéS%%:éé(rgl??ol
group, in 5 nor rtht ciude pradivetrwas miriKieddy digiliaton wiidreraSprma go grvidahill egyo frQ s
(five to six d:ee&;s &f a%%)l Y)\ﬁiqe fendi vidual |y housed and fed ad libituma
powder ed "hi fh rERCHYLPPEOYLRASEROMEF of standard rodent chow suppl ement ed
with 15% fat (consisting of 55 coconut oil and 45 %corn oil) by weight.

After feeding the aninals this diet for five days, the animls were wei ghed
and sorted into Bhe tRreparatemt ofor-pandylipheiphgmodphldiie( 6- 8 ani mal s per group,

Gays i th tho 169t - ComSER A< REP RLIEN Lot tHAE PP GO -G ot
concentrations (ffwimple (ﬁb(ﬁﬁégﬂ weRldi@blved@n thisHyl EhdriRE (OIS arld tBe UsBlied
re

Food consunption was neasu for each ani mal "t hroughout theé study, and was
expressed as thenggirawaspefired &r 48dwdrs obkpuitealilpey crgnemal cdyederivaeuusn gt day

15 room temperature, and the crude product was purified by distillation to give a

colorless hiquid (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,SO,, the solvent was removed
under vacuum to give a viscous liquid. The product was poured into 200 mL of
diethyl 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.
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clainms. Those skilled in the art will recognize or be able to (a)[fé;ﬁm?d[ﬁ
using no nore than routine experinentation, many equivalents t

speci fic enpedoppaks of the invention described specifically ch
equi val ents are intended to be enconpassed in the scope of thﬁ"ﬁ%@#ﬂ%g

BJ UL 2002 -46 CLAIM5S What is clainmed_ps£: 1. The use of an effective
anount of a polyner for the manufacture of a nedicanent for treating
obesity in a mammal, wherein said polyner is substituted with at |east one

group having t foll.Qu - : ~Z\ ~m Zn Y~R wher Rlsa

hydrogen hydr O%%ﬁ?a%%ﬁe@%tﬁ%%@@ 7@(@-{“}“) Cﬁﬁz&rgm&wasg BEFi t ut ed
or unsubsti t ut egbdainh @ﬂmteCar@rtﬁapoloéntanaesuaabvédxb%@vd}csxsisrl@db@&ypbmb%ﬂ aromatic
group; R is an activating group; Y is oxyge sulfur, NRz or is absent Z

and Z are, inddpdREOBHA®ES aploRipyEviseRk H‘élﬁé% &yl fur, -S03-, -

-NR2-,' - CONR2-, -P | a
hydr ogen,” a substitu edg%)ra?alﬁ%g%t ingl%ﬁ"ggﬁﬁp%ra??a?%lg oupg’ %dda ggl{dl 13zdut ed
or unsubsti tfit adetaybmﬂh@olg(bﬁlm rﬁ%ﬁmnbl)amdmmds&grmethyle@e allon@e (402008 - 47
2. The use of daiml wherein: and Z' are each gxygen; and . n and in

are 1. 3. The U4 Weé:lsmvm@vw%%mémﬁe& wacky anhy e €EREHORY (61 ORI G ip
oS50, Byt R R 0 RN B o SR
pol ymer is ternihiaidey(190msh). t THeadastidniflaak waeassle@hh Dwater b iwring lhddi ti ng
group. addition. After the completion of the addition, the water bath was removed, and the
) 10 reaction mixture was stirred for 2 hours at room temperature. A mixture of bis-5-
hydroxypentoxy PLURONIC® (30 g, 14.48 mmol), and N-methyl imidazole
(2.3 mL) in anhydrous methylene chloride (150 mlL) 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 Table S: 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) (ZH _
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-undecy!-1,10-dioxy
66 1900 n-hexadecyl n-undecyl-1,10-dioxy




08J UL 2002 -48 6. The use of Caimb5, wherein the polyner I%@)L
pol yether. 7. The use of Claim6, wherein the pol~~ner is corrprﬂis @

repeat uni j the formula: R _QA g wherein, R is a hydrogen
hydr ophobi %’“%ﬁé‘?@‘ -NR2R3, - COzH, - OCOR2, NHCORz, a substitPLftgréHs%Wm% i}

unsubstituted aliphatic group or a subshktuted or unsubstituted aromatic
group; and q is an integer. 8. The use of Caim?7, wherein the polyner is a
copolymer. 9. The use of Claim8, wherein the copolymer has hydrophilic and
hydr ophobi c bI cks l1]q07 The use of Caim9, wherein the polynmer conprises
an i nternal ?( BBREA’c bl ock and a hydrophilic bl ock on each terninus of

t he hydrophobI c bl 0Pkepatakionld¥e p{ﬂ?etﬁ)}lelg @ymﬂp@lm\é}%ein@ al P@ittdphenylal

hydr ophobi ¢ bl ock is a pol ypropylene glycol, "and the hydrophilic bl ock on
each term nus phoaph@tepbpmmhsbumﬁegrgmytecbmermbsaa pfnesaé’dﬂyﬁl -&inky hkesend 0 8 J
UL 200z -49 1 gin t he pol yner conprises an

i nt ernal hydroéﬁflwe‘n e&‘éae%a‘/ﬁi‘ygmﬁg%l%%gﬁ‘%%i/c bl ock on each tenni nus of the

hydrophi I'i csbl ock. 131 LThRurdSot@imed fiiskwkd chavied ith sbiliam mildeapal.67 g as a
hydrophilic block is a ol¥ thélene gl ycol, and the hydrophobic block on

each term nus éﬁ%tmvep%m@ ﬁémgpr;al:@ul G. pﬁloﬁcﬁﬂﬂp’i‘%mﬁsb‘?dewgh gelvidroupd.  The
sse o Lol m Lyl ned s POLTR ORI L Wi R e poce
repeat unit havtimed éth@oﬁlqempbﬁmr%nm@ﬁmgen QA sSlutddh mfrﬁoe@ﬁty,lerargdydal is -OH,
T R e h00 1305 B SBD 5 Sy arous THF (200 Ly whs Shded at foom < -
)mZ n Yw R WG 500; 1 g0 ) y ( L) m
‘ 10 temperature under anhydrous conditions. The mixture was stirred for 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 sturry 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 HC], and the solvent was removed
20 under vacuum. The viscous oil was dissolved in dichloromethane 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.



08 J UI 2002 -50 Ris a hydrogen, hydrophobic noiety; -IerzR3 C(%
-OCOR2, NHCORz, a substituted or unsubstituted aliphatic groupl rJUé r
substituted or unsubstltut ed aromatic group; R is an activating group; Y
i s oxygen, WHPE#786NRz or absent; Z and Z' are independent|yPERUSRYQMAS

al kyl ene, sulfur, -S03-, -COZ-, -NRzZ-, - Rz-, -PO4H or a spacer group;
Rz and R3 are, |ndependently a hydroger% a substltut ed or unsubstituted
ali phatic group, or a substituted or unsubstituted aromatic group; msOorl;
and nisOorl. 16, The use of Cajm15, wherein R4 is -OH or a group
represented by Tapde gol | owf Hhyetsy 1311?:8113{9%15 heyipg 2 p-yigrophenyyph ‘F@Ph&t? hpﬁf’e use of
Claim 15, wherein R4 is - poupteghaehby 8 giadiatlakenynd bavingot ViRt
structure: OR ~Z )m n YV#Rrophobigmgietled. 2002 -s~ 18. The use of an -
effective anmount of a _polymer for the manufacture of a nedicanent for -

treating obesity in|agmapal|, whgkei n jsai g, PQlhyger ils subskitybed wijth at

| east one group hav|ng the fiol | qwwng strug}o;éﬁ@mr ®p Rwherein, Rjis a
hydr ogen, hydrophobfT morety, - NZ RS, -”\Fleaﬁr F=STONt i t ut ed
or unsubstitdted al phaﬁc roug3®r a SU‘b@‘UlI t ut ed or npesubSEPBUt ed dr omati ¢
group; Z is an oxyge gkyl ene, . sul fur, ,-=03-, - - CONRZ - ,
-PO4H or a spacer g mw-rp ; 8
substituted or unsupstikated al iipitati § ghaupeylor a éub;&hd-]t,;uaied; or
unsubstituted aromalic group; and p IS an integer tromzero to apbout 30.

19. The use of itestive anmount of a polyner for the manufacture of a
medi canent for treating obesity in_a manmal, wherein said polyner is
substituted with at Prepsutionef gBBIIY polymerdiaving & hitephegylphospitete lipase

10  inhibiting group and a hexadecy! 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 funnel. N-methylimidazole hydrochloride salts separated at the bottom as
an oil and were removed from the funnel. Dichloromethane 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-nitropheny]
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-methylimidazole (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



X\ Z AXx wherein, ring Ais a substituted or unsubstituted cyclic aliphatic
group or an aromatic group, or a conbination thereof, having onggofy e
heteroatomsW 0 8J UL 2002 -52 Z is an oxygen, alkylene, sulfur, -S03-,
-00Z-, -NRZYO PB4§e--, -PO4H or a spacer group; RZ is a hydr 8§8S99/00195
substituted or unsubstl tuted aliphatic oup, or a substituted or
unsubstituted aromatic group; and X is,“independently, -PQZ-, -SQz- or
-CO-. 20. The use of an effective anount of a poI ynmer for the manufacture

of a nedi canent for treatl ng obesity in wher ei n  sai d polyrrer is
substituted wi B Bl %ﬁﬁ@n&b ¥iap addpd: rT@etSﬁhd b@rn,w}r%ybmwnu&wgy R~z

wherein, r X O AP Iy
-OCORz, - NHCCRf?% 0§ ﬁeb‘g%sin%égg 8%?%? ﬁ%aglu s'?lﬁll tQ % aflgdpl?lglte gjj oup or
substituted or ro@subapbbiattratless taR B 5. gRGI wad réhoed ﬁidmgﬁdﬂproaihklﬂb}ene

sul fur, -S03-, -COz-, -NR2-, -CONRZ-, -PO4H or a spacer group; RZ and R3
are, | ndependeﬁl’qp}uhz&tlﬁ?drogen a substituted or unsubstituted ali phatic

group, or assubstit I t

Mndependently. - pop- SRS T3l Rt ARBRRICE L @Y fouafih® sipenure and

i nteger from zevese prepatedutinghe dbbve ptoeedige. of an effective armunt of a

pol ymer for the manufacture of a medicanent for treating obesity in a
manvnal , wherein said polyner is 0 8J UL 2002 -53 gbstituted with at
| east one group having the follow ng structure: 5 R CO Z OH wherein,
-COzH and - OH substituents on the phenyl ring arg fio or para to each

ot her;

6]
Table 7: BRIJ® polymers having a terminal p-nitrophenyl phosphate lipase
10 inhibiting group with a variety of hydrophobic moieties.
Example Polymer Hydrophobic Moiety
70 BRII® 98 (n=19, x=17) n-dodecy!
| 71 BRIJ® 98 (n=19, x=17) n-hexadecy!
72 BRIJ® 35 (n=22, x=11) n-dodecyl
15 73 BRIJ® 35 (n=22, x=11) n-hexadecyl
74 BRIJ® 58 (n=19, x=15) n-dodecyl
75 BRII® 58 (n=19, x=15) n-hexadecyl

Example 76
Preparation of an IGEPAL® polymer having a terminal p-nitropheny!
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



RS is a hydrophobic noiety, a substituted or unsubstituted aliphatic group
or a substituted or unsubstituted aromatic group; Z is an oxyqu]dufagdﬂélzene,
sul fur, ’8%6’99/’39%” ~1~TRz-, -CONRZ-, -PO4H or a spacer gro%p; ‘an is
a hydrogen or ‘an Unsubstituted or substituted aliphatic groudCToyS99/00195
unsubstituted aryl or substituted arorra_tz'gp group. 22. The use of an
effective anount of a polyner for the manufacture of a medi canent for
treating obesity in a mammal, wherein said polymer is substituted with at

| east one group .having the follow ng structure: ~Z~R/ S~S/R wherein, Ris a
hydr ogen, hydr g‘ﬁﬁ@fﬁ E’gﬁfﬁ’é‘? at o DeTaEy[Qr Zﬂm%mﬁmﬁ was ERYEdt ut ed
or unsubstit ut gdiahiaPhdh af rddnP i at@reS Bl d qmt]g}-' ¢ romatic
gr oup; oa-~a- Zaooz -a55f RS Pisp%aaﬁrﬁaropﬁo)[) c%mc)%%sy, a u%g#% ?%}togd or
unsubstitut ed &0 mhat Acsodutoanpofonetharwlivaitént (86 edSp20mEpyes addeded pasdonat i c

ToOul of & spaddt birbisne il PR o PSIE: Hits ORI PR WOAYAIP BYe Heh
unsubst i t ut ed %ipgg,@%fgilﬁlaele@a&hﬂnga%g e 200, WARHBRSL Hved f¥m ﬁ#gai%&ﬂcw ed

ar omatic group. he use of aim 22, wherein the lipase In ting
group is: S~ SbyRaphiigAdtisherein, p is an integer fromzero to about 30. 24.

The use of Caim23 rein t.h lymer. is a pal yacrylam de, a pol yvinyl
al cohol , a pol yet her P L*BEP |1{1§'|a€1§rﬁycaig,beé‘eelgﬁ%5ﬁ<¥§¥%é%@%wggﬁlggtélf%e}n%&
The use of O ai@edfrep Vo8 L8NG thd¥boRepYdBREules a copol yner. 26. The use of an
effective anount of a polyner.for the manufacture of a nedi canent for

N&ith at

treating obesity in a mammal, wherein said polyner is substituteg

| east one group having the foll ow ng structure: 08JU -5 CHZ R
OH wherein, RS is a hydrophobic noiety, a substituted or \i tuted
al i phatic group or a substituted or unsubstituted aromatic ; Zis an
oxygen, al kylene, sulfur, -S03-._ -CQOZ-, -NRZ-, -CONRz-, -
o
o 0 o
N TR
o \é/\‘o%/ ib‘
n
0
10 Table 8: IGEPALP® polymers having a terminal p-nitrophenyl phosphate lipase
inhibiting group with a variety of hydrophobic moieties.
Hydrophobic
Example Polymer Mouety (R)
| 76 IGEPAL® 720 (n=11) n-dodecy!
77 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 i
followed by slow addition of a solution of [poly(propylene glycol) block-
poly(ethylene giycol) block-poly(propylene glycol)] (average MW = 2000, 50 wt. %



or a spacer group; and Rz is a hydrogen, an unsubstituted or substituted
a:ci E)]hati C group or unsEbsti]tut ed or subs]titut efl argmati C glroup[]gzm.lemnﬁ ;Jse
o] aim?2 in the polynmer is a polyacrylam de, a pol yvi cahol ,
a pol yet her@%?%gﬁ%ol yal lyl am ne. 28. The use of Caim 27, ﬁ#&?ﬁ%f’ﬁ%{’}?é
polymer is a copolyner. 29. The use of gy effective amount of a polyner for
the manufacture of a nedicanent for treating obesity in a mammal, wherein
said polyner is substituted with at | east one group having the foll ow ng

SN oo Rl She1gO36: 0Bl SRy W AR L RREEELS oD b
unsubstituted ald PHE{200 SIYUPhOfeadtiGibirirewRdtiAed fiSurd attredmar omat i ¢

group; W and W are each_independently a hal ogen or a hydrogen wherei n at
least one of W tespeyggutes Thesalverieyas rempeedyndgenacuyn) #tapomNempeiatyre, apgdbat ;
and R2 and R3 arsg, i | v, an | )
substituted ali %ﬁ%{%s{gﬁgggagg;ﬁ&gru¥d%§1§|§'}5’ag:6f§?g%L)0rAgﬁg@?ﬁ;ﬁ%g?gr}egﬂn%}o}.gater

group. 30. Tbhe psletied (200 nelY eatddded, ano ti bieh,rdipex W pekitrophertyl @hogphdfeact ur e
of a nmedicanment for treati n%éeobesit in a manal, wherein said polyner is
substituted witRregipitaeadas dgfrféubf/eﬂwphﬁa% fiapred) AfH Y Fjast $VapeTaiien aess |\

\. wherein, Y IhZo i i < 3 . - COZH, - OCOR2,
NHCOR2, a subsﬂ}{gﬂt%dé’ogrmﬂ)%s?%ﬁgﬁ r’?%ltg g‘ﬁ%ﬁ’?dﬁ%ﬁgﬁgﬁu@@?@@%st ituted or
unsubsti tut ed ar omat The foltowing Exarsplanwereyrgeparedhiding tieabosebfdeedureS03- ,
-Cx2-, -NRz-, -CONR2-, -PO4H or a spacer group; Rz and R3 are,
i ndependently, a hydrogen or an unsubstituted or substituted aliphatic
group, or unsubghbieyl ed Oboghishiibid Adedts BB hGyHIRBe BhbS) Gidki- 1 and p
I's an integgp fromzero thy (%Hgyﬁ% glycol) polymers (PPG-PEG-PPQG) having p-
nitropheny! phosphate lipase inhibiting groups with a variety of

hydrophobic moieties.
Example Polymer Hydrophobic Moiety
(R)
&80 PPG-PEG-PPG 2000 hexyl
15 81 PPG-PEG-PPG 2000 dodecyl
82 PPG-PEG-PPG 2000 hexadecy!

Example 83
Preparation of a PLURONIC® polymer having phosphochloridate lipase
inhibiting groups and a decyl hydrophobic moiety:

20 After purging with N,, a solution of phophorousoxychloride (30 g, 0.1956
1;101) 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 triethylamine (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 a 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



0 8J UL 2002 -s~ 31. The use of an effective anount of a polyner for the
manuf acture of a medi canent for treating obesity in a mammal, dbeilfl sai d

pol ymer is \wolskisksted with at | east one group having the fo'lchWJ /00195
structure: RO-S Z/ O O wherein, R is a hydrogen,-hydrophobic noiety,

-NRZR3, -COzH, -0OCORz, -NHCORZ, a substi.ggted or unsubstituted aliphatic
group or a substituted or unsubstituted aromatic group; Z is an oxygen,
al kyl ene, sul fur, -S03-, -CQOz-, -NRZ-, -CONRz-, -PO4H or a spacer gr.oup; Rz

and R3 are, ind . [ . i
al i phatic gr oup?l%o an hﬁl’su u gb?clﬁtg %@g‘g&%?éltssﬁgfgg ??HU%E béf%@%??@ g}rf%%%{;/éng%gp
is an integer freaaveénadéroaainontat 30°C,20d thhesusiag ofl velsavashdd wihdiegane (Ehe

polymer is a fat-binding polyner. 33. The use of an_effective of an .

ef fective armuné Qamgg%mrﬂqgwe@%d ReftsGy Rhosphoredichlondee c Ahg RTOdush bis-
orally treating,! b LGl i L@yl NTEOTR,, LN IS
substituted w tﬂb%ﬁg p:})l?é}gnltc))%{%%ﬁrggés’%@%mgl t1rg Srdé’\gg%géfr}“%gaﬁ@gy @Oé%n

ef fecti ve ambuntmnoHgaopahighest room tbin@erammef act ure of a nedi cament for
orally treating obesity in a mammal, wherein the polymer is substituted
with at | east one lipase inhibiting group. 35. The use of Claim 34, wherein
the |ipase inhi ﬁﬁrhﬂﬂg ggroup reacts with a |lipase and forns a coval ent bond.
08 J UL 2002 -s s 36. The use of Claim35, wherein the |ipase inhibiting
group forms a coval eBtepbmtidn of &8 RLAR QMG palyinttr hesing dehydroxysaceinimidgl si t e
of the I|ipase. 3h ai m 3s er. el e lipase.ihibiting group

7. T ) .of . t
forns a coval enP %B}H;gg\lﬁg%r% @Nb HBEBOuRY F %@?"éfﬂ’@@[}ﬂ%’ ISR at the acti ve
site of the lipase. R825THE flasie wdth s@r%ﬂwﬁﬁmg@@whw, Qx?%%%tﬁglﬁﬁ%n bphishiLting

group is an isostere of a fatty acid. o] ~"a ~ z00Z -

phar maceut i ¢81 deswppissphemchilorodateeP T HRONIK rpreparst as e EiamyplerB2a 3frgndrll 7y
oral adm nstration, wher.ein.th har maceut,i co jtiQn conprises a.

pol yner substi t{?togdv i @HC%PNW?S‘&?XYSH%CIWGB@Q@En‘gﬁfﬁe@@Mao‘varaﬁaé §st?ff§]tdur e:
OR ~Z ~m Zn YwaR-a]whexeb diss@ves F?esﬁ%dﬂi@ﬁﬂéﬂ R ehy RRNAB (T 48RITS Y0 1 78 MrBIRRras

-COZH, -OCORz, -NHCORz, a substituted or unsubstituted aliphatic group or a
substituted or ¥sdiandtheieagtion sywdtrewas allgyvedRo stis fogd. dbeursalhafieebup; Y

i s oxygen, sulf i tra ' i
oxygen, al kyl en%?ungg!{%bg}drb %blgﬁﬁf?&g&gé ﬁ?c %z%i’ff%f%\ﬂf% %g&&%%da@%é%eer
group; Rz and R8ltat«hy tokdepenseatidyat 30°0y diegesducawas bféd tuudes thiglt vacuum

unsubstituted aljphatic_group,, or a substituted or unsubstituted aromatic
gr-oup; m-sOorl ; 3 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 hydrochloride 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.



ni sOor 1. 40. The pharmaceutical conposition of Caim39 wherein: Y, Z and
Z' are each oxygen; and nandmare 1. 41. The pharmaceuti cal conﬁ)ssiUﬂJZﬂﬂZ of
Cl ai m 39, Y-R is selected fromthe group consistin 0._S ~u-~
2002 p - 60W6~ﬁ3ﬁ9’f\7\A ON O- ®@N ~ O and ZN ~ ~ Nz 42. '991%{4599""“95

phar maceutical conposition of Caim4l, wherein -Y-R' is ONOO43. The
phar maceuti cal conposition of Caim39, wherein the polyner is termnally
substituted with at | east one |ipase inhibiting group ON 44. The

phar maceuti cal comnpo i wher polyether
08J UL 2002 -61 4?"1%51%@ ﬁ%ﬁw %13 ep@ﬁ%di}g %n@ ?31‘?4512? A4, wher ei n
the polyner is conprised of a repeat unit having the fornula: R__O g wh
erein, Ris a hygpRoRN, hMﬂJQ@O@ﬁC@Iﬁyhﬁ&¥havﬁﬁ@ﬁ§netQﬂ?&hﬂné%ﬂgﬁ%z NHCOR-~,
a substltuted or unsubstituted aliphatic group or a substltuted or -
unsubstituted arondtiC grou3; and g 1S gn |nte €r. 46. TNe phnarmaceutjca
conposition of O ailmE&Pnher ei FOWRE polly ‘% poly&ﬁngﬁvaThe
phar maceuti cal conpesiiten——ot—Claim-46_—n: QWWJR

hydrophi l'ic and hyqrophgbic bl wedn. 48. The @gﬁrnaceutlcalcggm905|t|oh of
Claim47, wherein f ET—C o1t rsesTarmtet ||a1*TIyC|'| \.rphubl cbtockiand a
hydrophilic Bl ock dn edéh tLPhW%%@ of the hydrwphobilc bmdwkmwﬂgdmﬁhe
pharmaceutical congosition p rn 48, mhereln the 1 nternal .hydrophgbic
bl ock is a pol ypro yL.:.tr?.%: al IEI;‘I%@(JO vk +hA h\,mn lh Lid bl ockrs xmf\nh t-of M nus
of tile polypropylene egcoI is a polyethylene egcoI 50. The
phannaceuti cal conposition of C aim47, wherein the polynmer conprises an

O..

Example 86:
Preparation of a PLURONIC® polymer having p-lactone lipase inhibiting
group (Scheme I):

N

10 sy ClsC / ~ y
0 -
/H\ )
MeO (CHa)g—CH,0H  + —_— /H\

(CHz)s—\

' Intermediate ]

1. n-butyl lithium,
N,N-dnsopropyl amine, THF
(o]
NaOH 2. o
)J\
HO CH
( m_\o " (GHalCHa

Intermediate 2 3. Aq. NH,CI



0 8 JU ~uu~ inieml hydrophilic block aiic~ a hydrophobic blo @ (ﬁ @ﬁf
term nus of the hydrophilic block. S 1. The pharmaceuti cal n@ l{ of

A ai m 50, WReH8hA4kbe internal hydrophilic block is a pol yet hé& %92 0¥col
and t he hydrophobic bl ock on each term nus of the polyethylen % 019

pol ypropyl ene glycol. 52. The pharmaceutigal conposition of Caim 39,
wherein the polyner is internally substituted with a |Iipase inhibiting
group. 53. -The pharnmaceutical conposition of C aim52, wherein the polyner
conprises a repeat unit javing,the fornula: ~q R4 wherein, q is an integer;
and R4 is -OH, -NH2, - -SH, or a group represented by the f%gzncpg
formula: OR~z ~mZ n erein, Ris a hydregen, hydrophghic Ty,
-NRzR3, -COzH, - OCOREq 8 J ™ dhhc@002 HCQRz ]a substitutefd oj
uus~, i 6stituted aliphatic group or a subg pd-gr—gnsubsti t aromatic
group; R is an activatingCtoup; Y is ox) sullffur, NRzZ abse\;cH)Z and
Z' are independently an ox*ggn al kyl ene, sulfur, o-S03-, -

-CONRZ-, -PO4H or a spacer Loup; Rz and—FG—alLe——l—nelependently, a

hydr ogen, a substituted or ungubst) ed aliphatic group, or a supstituted

or unsubstituted aromatic group; 00rl ; and nisOorl. 54. The useé of Caim
53, wherein R4 is -OH or a group ented by the follow ng strugture: O
¢al conposition of C aimb53,

R~Z3mZ n Y~ R- 55. The pharnmaceu
R4 s -CHzNHz or a group reps esented by the follow ng struct R ~Z )m

n Yw R~ Intermediate 3

Intermediate 4

{CH»)gCH
o - 2)eCHa
H,, Pd-C o] (CHg)y
Attt e
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



56. A pharnmaceutical conposition for treating obesity in a mammal by oral
0 8 JU 2002 adm ni stration, wherein the pl6 nnaceuti cal corrp?ﬁi 15]@.0%02

conpri ses q,{/ %( s substituted with at |east one group havin
following stracture: ~Z Ol p R wherein, Ris a hydrogen, BR%I0L95

noiety, -NRzR3, -COzH, -OCORz, - NHCORz, %ﬁ substituted or unsubstltut ed
aliphatic group or a substituted or unsubstituted aromatic group; Z is an
oxygen, al kyl ene, sul fur, -S03-, -CI)Z- -NRZ- - CONRZ-, -PB4H or a spacer
group; Rz and R3 are, |nde endently ydrogen, a substl tuted or .

unsubst i t ut ed athrébfaaane a@%ﬁﬁobl@rphases d%getnrwmc&waaﬁlum%f{m@ the calwan a¢ 81HETi ¢
group; and p i §e,aRe 1 Epef% J&&E&%&&&ﬁb@@%ﬁ@@»m g%m ﬁOmB%?zé/ utical

conposi tion for treatin esity in a nmanmma tion,
wherein the phmemy(bmmnmé (mtmpersaﬂeﬂaas a:m‘rmr(BSgs a polynmer substituted with
at | east one group having the follow ng structure: X\ Z A X wherein, ring A
is a substituted or unsubstituted cyclic aliphatic group or an aronatic
group, or a conbi najr? ?angdgﬁggof haV| ng one or nore heteroatons; Z is an
oxygen, al kyl ene, -COz-, -NRZ-, -CONRZ-, -PO4H or a spacer
group; 0 8§ J U L De2nddiate § (310 By wrogponifiad sUEN INAQH esludon (IfduhB) farued
aliphatic grou a su i.tuted or uns uted aromatic . and X
is, i ndependengﬁ"ifs thﬁb%"‘g%eéﬁ‘ﬂth ‘Eﬂme"&iﬁtedli%é ibeﬁﬁa?hﬁ’é(‘f*’é‘ﬁﬁ‘g%ﬂ e‘gﬂﬁhosi tion
for treating OfRSdfYm 5 R 108HIB! T ofdadlc l@?é'f& Qe ditifdl antEI Rl dvet Bium
pharmaceutical conposition conprises a polynmer "substituted wth at | east
one group havi sfatheThosdlout mps semencdwnder vatuumie givieri 0-bénxylmxy decanhiedr ogen,

IhsubSti Lut od. 411 DREFRECGIA26F) 2 LiTbst Q?%ﬁéﬁacé@zmﬁasgﬁ%%ﬁ%ﬁeir ormat i

group; Z is an oxygen, alkylene, sulfur, -S03-, -COz-, -NRZ-, -CONRZ-,

-PO4H or a spacer group;
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-diisoproy! 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 minutes 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 (8.44 g, 54 mmol) in THF (40 mL) was added dropwise.
After stirring 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



Rz and R3 are, independently, a hydrogen, a substituted or unsubstituted
aliphatic group, or a substituted or unsubstituted aromatic gribiptl X0l s

i ndependent kg 9439+ -SOZ- or -CO-; k is 0 to about 10; and g is an
integer fromzero to about 30. 59. A pharmaceutical conpositi8RT§/00195
treating obesity in a mammal by oral ad istration, wherein the

phar maceuti cal conposition conprises a 2_3,0 ymer substi tuted with at | east
one group having the foll ow ng structure: 08J UL 2002 -66 5 R CO2H zZ
OH wherein, -CO02H and - O—Is i tuents, nthe phenyl ring are oi-tho or
para to each ot TS Wk W%Shﬁ ﬁ}\‘.{ﬁtﬁblﬁiﬂ? r?BP’eﬂ‘?hunésg%gatﬁ?%@%H‘%?oncemated

unsubstituted al, i ?31%]%%9 tic
group; Zis an oxveg%;n ?hﬁﬁ?@c&?as?lﬁﬁp E?tohtaé‘(i)lgcq é%ﬁ E%Eﬁhk & @@P
-POXMH or a spacmetager@upl)t@gﬂ/emﬁemechathyﬂlohscag@nﬂ @r8 g@n unsubstituted or
substituted ali hra]rgj)g%rloup, or unsubstituted aryl or substituted aromatic
group. 60. Ap € ‘cal conposition for treating obesity in a manmal by
or al adm nistration, wherein the pharnaceutical conposition conprises a
pol ymer substituted with at |east one group having the follow ng structure:
~Z\ R~-S\ S/ R wher ei n, IRtdrmediate/@r ogen, hydr ophobi c noiety, -NR2R3, - CO2H,

- OCORZ, NHCOR2, tit Ied bstl uted. al.i phatic up
substituted or unsugrg? Aa&(r)?‘rﬁﬁ c&gas%@s lggfgmﬁvathg BBP@HHBHB?W
substituted or EﬂeHl’&hﬁé} sﬁ)Bﬁﬁj/cﬁogérpféWleou?s w51 0% waed (Pg) X
unsubsti tuted aroma ic group |s an oxygen, al kylene, sul fur, -S03-,

-CZ-, -NRZ-, -@CHRt- The Pﬂnhpn wes &ltered, andztégzoldpntavaamwe@nn@m vagyn R2 and
R3 are, |ndepende tl h en nsubstituted or substituted
SEhmei s R

al i phatic grou ituted aromatic group. 61. The

phar maceut i cal corrp05| tion of Claim®60, wherein the |ipase inhibiting group

is: Z 02N wherein, -

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 HC], 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).



pis an integer fromzero to about 30. S S\R 62. The phar rrac«g@tﬁﬁamm
conposition of Clairn 61, wherein the polyner is a polyacrylam de, a

pol yvinyl ake9haisssa pol yether, a polyallyl am ne, a carbohy
protein. 63. The pharmaceutical conposition of C aim62, \Ahe,?’e%?'hfss'%m@s

polymer is a copolymer. 64. A pharmaceugical conposition for treating
obesity in a mammal by oral adm nistration, wherein the pharmaceuti cal
conposition conprises a polyner substitut ed with at |east one group havi ng
the foll ow ng strucEﬁre: OH ,/ \ 5~B\ R OH 0 8J UL 2002 wherein, 68
RS is a hydrophobic i qu],at "substituted or unsubstituted aliphatic group

or a substituted or hth B pASIHRY e d | ¥yl ene,
sul fur, -S03-, - IL{B%MH}H EZ -Pogll-}fy%?dbgﬂggaigr&ggggﬁg@mggéwl s a

hydr ogen, an ummwaas ad@d tmudexsmbr@gm tﬂas@blaﬂlwmfantemgdxauﬁ @0.73rgs UBswinp)t ed
or substituted.ar.o tlc 6 The C osition of .Clairn
64, wherein th& %18% ;(RB%F’%(}P)?II gl lﬁ/a* Te oY Stirrgd for
pol ye' ther g@r aopghyes hmboﬁ;rfbmgeraﬁﬁe tEaeNpllirﬁf B%gﬁubin@aideqmnqwslaqae@f

Cl aim 65, wherein the polymer is a copoly A phar naceuti cal
conposi tion foRhe n@&mrmawwdtfyr i3 haumﬁmmm tﬁynpﬁr@ureaﬂwnrﬁﬁagsﬁea@d tha

wherein the ph Y u wth
2t 1 oast one oroUL VIR AREBE Mabh e EREE R D R TR oM I R "R

i's a hydrogen, dfiydlsephabydrot®idlivm sulfiRéRBitere@Q@at the SIPIR2 wablrlR%d ihder
substituted or unsubstituted aliphatic %roup or a substituted or

unsubst it ut ed &F%Wﬁtﬁocglgfi?%ﬁ":’fwe@%ﬁﬁlw arlucleyenusedabise Ay dmtheyest #en-ogen or
a, hydrogen wherein at |east one of W or WZ is a halogen; Y is oxygen,
sulfur, NRZ or is absent; and 08 J UL 2002 -69 Rz and R3 are,

i ndependentily, a hy@xegel 86an unsubstituted or substituted

Triethylamine (3 mL) was added to a solution of intermediate 8 (22 g, ~10
mmol) and intermediate 5 (6.5 g, 20 mmol) in dichloromethane (150 mL). The
mixture was stirred for 4 hours at room temperature, then poured into a separatory
funnel and washed with 5% HCI (3 x 20 mL) and water (3 x S0 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:



al i phatic group, or unsubstituted or substituted aromatic group, 3@ A}
phar maceuti cal conposition for treating obesity in a manvnal b@% 4 200

admi ni st ratyygybe rein the pharnaceutical conposition conprises a polyner
substituted wi tﬁwgl? | east one group having the fol | ow ng strLf&Tdﬂsé’?Bﬁg’%Z \/
wherein, r r, Ris a hydrogen, hydrophohkc n zoiety, -NRZR3, -CO2H, -OCORZ,
NHCORz, a substituted or unsubstituted aliphatic group or a substituted or
unsubstituted aromatic group; Z is an oxygen, alkylene, sulfur, -S03-,
-COZ-, -NRZ-, - CONRZ-, -PO4Hsor a spacer group; R2 ad R3 are,

i ndependently, a hydrogen or jjan unsubstituted or subgtituted aliphatic
group, or unsubstituted or suybstituted aronesic grou" 1 ;and p is an

i nteger from zero tg 69, ARPHeent| cal
by @ral adnini Ctratts

treating obesity i

phar maceutical c¢

one group havi ng ODW ng structure: 08J UL 4 )Ro~s z~ O O
wherein, Ris g-hydroge hydr ophobi ¢ noi ety, -NRzR3, Z
-NHCORz, a subdtituted or unsubstituted aliphatic group or a substjtuted or
unsubsti tuted 1ronatic group; Z is ale oxygen, alkylene, sulfur, -803-,

-CQZ-, -NRz-, -C\RBz< 04H or a spacer group; Rz and R3

i ndependently, a hjdroge an unsubstituted or substi tfuted I phatic
group, or an unsubgtituted or substituted aromatic group; and p is an

i nteger from zero |\ 1 The phar macewo.cal ' on of daim
39, wherein the pol ynyg at bi ndi ng polyner. 7n ceuti cal

cognposition for treatifng hyprtrigl yceridema in a or al

adm ni stration, wher eiNla,zt he gharmaceuti cal conposi tin co i ses a pol ymer
substituted with one or “nore |ipase inhibiting group: 72. fhar maceut i cal
conposition for treating obesity in a mammal by oral adm nistration,
wherein the pharmaceutical conposition conprises a polymer substituted with
at | east one |ipase inhibiting group.Ex®plede pharmaceutical conposition of
Claim72, wherein the lipase inhibiting group reacts with a |ipase and
fornms a coval ent bond. 74. The pharnaceutical conposition of Caim73,
wherein the |ipase inhibiting group forns a coval ent bond Wth an am no
acid residue at theygehhdgasigte of the lipase. 75. The pharnaceuti cal
conposition of Claim73, wherein the |ipase inhibiting group fornms a
coval ent bond with Ar3eRimahdenapessyd)id-cthiylarticsliinode @il ghemandl) wes sdded of
s ~ar- 2002t6 a. $01{1’(}}gn !3}" 9,%s’-githiobis(z-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 was 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 added to 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).



76. The pharmaceutical conposition of Caim 72, wherein the Iiﬁ%iﬁLZ%Z
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and the percent inhibition was derived by comparing the enzyme activities in the
presence and absence of inhibitor. Three concentrations of inhibitor were assayed,
and the percent inhibition was plotted against the log of the inhibitor concentration
5 in order to determine the concentration at which 50% inhibition occurred (IC,,). The
following compounds were assayed, with the indicated values for IC;, presented in

Tables 11-17.
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EXAMPLE | POLYMER HYDRO IC(uM) | I1Cs(uM)
with with
Tributyrmn Olive Oil

Polyethylene glycol (PEG) nitrophenyl phosphates:

10 PEG 1000 pentyl phosphate 400 rokx

5 11 PEG 1000 | hexyl phosphate na kA
12 PEG 1000 | octyl phosphate 538 wokx

S PEG 1000 decyl phosphate na wkx

6 PEG 1000 dodecyl phosphate 466 R

7 PEG 1000 tetradecyl phosphate 1142 *Hk

10 8 PEG 1000 | hexadecyl phosphate 67 320
| 9 PEG 1000 octadecy! phosphate 98 * A
13 PEG 1000 docosyl phosphate 345 ok

14 PEG 1000 cholesteryl phosphate 172 ko

16 PEG 1500 pentyl phosphate na o

15 19 PEG 1500 | hexadecyl phosphate 215 ok
29 PEG 1500 octadecyl phosphate 73 wok

24 PEG 1500 5-phenyl-l-pentyl phosphate 24 942

22 PEG 1500 farnesyl phosphate na il

23 PEG 1500 cholesteryl phosphate 307 ok

20 15 PEG 3400 | pentyl phosphate 559 ok
1 PEG 8400 pentyl phosphate 455 ok

Balypropylene glycol (PPG) mirophenyl phosphates:

49 PPG 1000 pentyl phosphate 4000 *onx
53 PPG 2000 pentyl phosphate 52000 *x
25 || PLURONIC® polymers having nitrophenyl phosphate:
32 PLU 1100 octyl phosphate 61 601
) 3] 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 decy! phosphate 2.4 105
36 PLU 1900 dodecyl phosphate 2.3 183
35 37 PLU 1900 tetradecyl phosphate 3.6 187
38 PLU 1900 hexadecyl phosphate 22 196
44 PLU 2900 dodecyl phosphate 1.7 286
43 PLU 2900 tetradecyl phosphate . 1.7 260
42 PLU 2900 hexadecyl phosphate 0.9 106
40 41 PLU 2900 | octadecyl phosphate 1.0 174
48 PLU 4400 dodecyl phosphate 8.4 ok
47 PLU 4400 tetradecyl phosphate 5.0 HK
46 PLU 4400 hexadecyl phosphate 14 *ak T
45 PLU 4400 octadecyl phosphate 4.8 ok
45 39 PLU 8400 | pentyl phosphate 325 Hkx

40 PLU 8400 hexyl phosphate 84 i
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60 PEG 1000 pentyl phosphonate 836 na
59 PEG 1500 pentyl phosphonate na * ok

PLU =PLURONIC®

5 || PEG = Polyethylene glycol

PPG = Polypropylene glycol

PLU 1,100 (10wt% PEG monomer, 90wt% PPG monomer)
PLU 1,900 (50wt% PEG monomer, 50wt% PPG monomer)
PLU 2,900 (40wt% PEG monomer, 60wt% PPG monomer)
10 || PLU 4,400 (40wt% PEG monomer, 60wt% PPG monomer)
PLU 8,400 (80wt% PEG monomer, 20wt% PPG monomer)
na = not active

*** = not tested

Table 12: IC,, values of PLURONIC® polymers having a p-nitrophenyl
15 phosphate lipase inhibiting group and dialkoxy linkers.
Example PLU Hydrophobic Dialkoxy 1C,, (mM) 1C,, (kM)
MW Moiety (R) (ZhH with with Qlive
Tributyrin oil
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 0.8 182
| Table 13: IC,, values pf polyethylgne glycol polymers having a p-nitrophenyl
phosphate lipase inhibiting group and dialkoxy linkers.
Example | PEG Hydrophobic Dialkoxy IC,, (uM) IC,, (uM)
MW Moeity (R) VA with Tributyrin with Olive
Oil
67 1500 n-hexyl n-pent-1,5-dioxy 71 na
25 68 1500 | n-dodecyl n-pent-1,5-dioxy 58 371
o 69 1500 n-hexadecyl n-pent-1,5-dioxy 49 184
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Example Polymer Hydrophobic ICsy (M) I1C,, (M) with
Moiety (R) with Tnbutynn Olive O11
70 BRIJ® 98 (n=19, x=17) n-dodecyl ok o
71 BRIJ® 98 (n=19, x=17) n-hexadecyl 250 266
72 BRIJ® 35 (n=22, x=11) n-dodecyl 1800 275
73 BRIJ® 35 (n=22, x=11) n-hexadecyl 1900 392
74 BRIJ® 58 (n=19, x=15) n-dodecyl 1100 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,, (uM) IC,, (uM)
Moiety (R) with Tributyrin with Olive Ol
76 IGEPAL® 720 (n=11) n-dodecyl ek ok
77 IGEPAL® 720 (n-11) n-hexadecyl ok *
15 78 IGEPAL® 890 (n=39) n-dodecyl 344 148
79 IGEPAL® 890 (n=39) n-hexadecyl Hokok ok
Table 16: IC,, values for PPG-PEG-PPG polymers having p-nitrophenyl
\] phosphate lipase inhibiting groups.
Example Polymer Hydrophobic IC,, (M) ICs, (uM)
Moety (R) with Tributyrin with Olive Oil
20 81 PPG-PEG-PPG 2000 n-dodecyl 2.4 283
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 IC,, (M) IC,, (LM)
Mol.wt. (Z-R) 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
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In Vivo Studies

Examples 8, 35, 36, 41, 42, 48, 62, 63, 67-69, 71-75, 78, 81 and 82 were
evaluated for their ability to reduce daily caloric intake by increasing the excretion
of fat in the feces, and to decrease body weight gain, relative to the control group, in
normal rats over a six day period. Male Sprague-Dawley rats (five to six weeks of
age) were individually housed and fed ad libitum a powdered "high fat diet,"
consisting of standard rodent chow supplemented with 15% fat (consisting of 55 %
coconut oil and 45 % comn oil) by weight. After feeding the animals this diet for
five days, the animals were weighed and sorted into the treatment or control groups
(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 to 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
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
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
of 2% Triton X-1200, 1% polyoxyethylene lauryl ether and 0.9% NaCl. Fatty acids
were then quantitated enzymatically with a colorimetric kit INEFAC, Wako
Chemical GmbH, Neuss, Germany).

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

body weight gain over 6 days as compared to control animals.
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milliliters of extract generated from 500 mg of sample to give the total mmoles of
5 fatty acid. The value for the total mmoles of fatty acid is converted to total
milligrams of fatty acid using the average molecular weight of medium to long
chain fatty acid. The value is corrected for any dilutions made during sample work-
up. Whe;l results are expressed as mgs/gm of feces, the total milligrams of fatty
acids is multiplied by 2. When results are expressed as total milligrams of fatty acid
, 10  excreted in 24 hours, the mgs/gm of feces value is multiplied by fecal weight in
grams excreted in 24 hours. When the results are expressed as excreted fat as a
percentage of that consumed in 24 hours, the total weight of fat excreted in 24 hours
1s divided by the weight of fatty acids consumed in over 24 hours and multiplied by
100.
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68 phosphate C5 PEG 1500 dodecyl 205 99 £12.2 82 £ 15.4*
69 phosphate C5 PEG 1500 hexadecyl 308 105+£55 9287
35 phosphate PLU 1900 decyl 23«5 58 = 10** SQ k17
36 phosphate PLU 1900 dodecyl 1243 62 £ TH* 16£ 18**
10 42 phosphate PLU 2900 hexadecyl 132 5%* 86+ 8 6%* 75 16.1%*
41 phosphate PLU 2900 octadecyl 15+ 3.5%* 91 £ 6.2* 8266
48 phosphate PLU 4400 dodecyl 4z 1% 96 =7 79 & R**
81 phosphate PPG-PEG-PPG dodecyl 20 92+£8 T8 11**
82 phosphate PPG-PEG-PPG hexadecyl 20 1148 129 & ] 2%
15 62 phosphate C5 PLU 1900 decy! 12£32 4726 24 £ 13 6%*
63 phosphate C5 PLU 1900 hexadecyl 6 1** 90 = 5> 77213 3%
71 phosphate Brij 98 hexadecyl 2=1 98 x6 85 11
72 phosphate Brij 35 dodecyl 120 955 T3 13%*
73 phosphate Brij 35 hexadecyl | 1=x0 106 £10 122 £17**
20 74 phosphate Brij 58 dodecy! 220 90 & 5%+ 61=14
75 phosphate Brij 58 hexadecyl 1T~ T=%0 1048 100 12
78 phosphate Igepal 890 dodecyl 1£0 935 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 particularly 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 experimentation, 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.
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What is claimed is:

1. The use of an effective amount of a polymer for the manufacture of a
medicament for treating obesity in a mammal, wherein said polymer is

substituted with at least one group having the following structure:

R\( Z)n/ L|\— (z1>m>\

Y
\R1

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;

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;

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

mis Oor 1; and

nisOorl.
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Y, Z, and Z' are each oxygen; and

n and m are 1.

3. The use of Claim 1, wherein -Y-R' is selected from the group consisting of:

. Cl)\\
i
T

%

OH

4. The use of Claim 3, wherein -Y-R!is

0
N—O
0
5. The use of Claim 1, wherein the polymer is terminally substituted with at least

one lipase inhibiting group.
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6. The use of Claim 5, wherein the polymer is a polyether.
7. The use of Claim 6, wherein the polymer is comprised of a repeat unit having the
formula:

R
\V\ 09/
q
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; and

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

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

10. The use of Claim 9, wherein the polymer comprises an internal hydrophobic

block and a hydrophilic block on each terminus of the hydrophobic block.

11. The use 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.
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and a hydrophobic block on each terminus of the hydrophilic block.

13. The use of Claim 12, wherein the internal hydrophilic block is a polyethylene

glycol, and the hydrophobic block on each terminus of the polyethylene glycol is

a polypropylene glycol.
14, The use of Claim 1, wherein the polymer is internally substituted with a lipase
inhibiting group.
15.  The use of Claim 14, wherein the polymer comprises a repeat unit having the
formula:
q
R4
wherein,

q is an integer; and
R’ is -OH, -NH,, -CH,NH,, -SH, or a group represented by the following

formula:

o)

" [
\(z)/P\_(Z Im

n

Y

wherein,
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16.

17.

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;

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;

misOor1; and

nisOorl.

The use of Claim 15, wherein R* is -OH or a group represented by the following

structure:

O

I
N

~—R!

The use of Claim 15, wherein R* is -CH,NH, or a group represented by the

following structure:

O

VA
\(Z)/P\——(z Im

n
Y-
\R1

R
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18. The use of an effective amount of a polymer for the manufacture of a

medicament for treating obesity in a mammal, wherein said polymer is

substituted with at least one group having the following structure:
\<Z o
p
R

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

wherein,

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 group; and

p is an integer from zero to about 30.

19. The use of an effective amount of a polymer for the manufacture of a
medicament for treating obesity in a mammal, wherein said polymer is

substituted with at least one group having the following structure:

A

z 0]

X
\
/

X

wherein,
ring A is a substituted or unsubstituted cyclic aliphatic group or an

aromatic group, or a combination thereof, having one or more heteroatoms;
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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,-, -SO,- or -CO-.

20. The use of an effective amount of a polymer for the manufacture of a
medicament for treating obesity in a mammal, wherein said polymer is
substituted with at least one group having the following structure:

R

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?-, -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-;

k is 0 to about 10; and

p is an integer from zero to about 30.

21. The use of an effective amount of a polymer for the manufacture of a

medicament for treating obesity in a mammal, wherein said polymer is
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wherein,

-CO,H and -OH substituents on the phenyl ring are
ortho or para to each other;

R’ is a hydrophobic moiety, a substituted or unsubstituted aliphatic group
or a substituted or unsubstituted aromatic group;

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

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

unsubstituted aryl or substituted aromatic group.

22. The use of an effective amount of a polymer for the manufacture of a
medicament for treating obesity in a mammal, wherein said polymer is

substituted with at least one group having the following structure:

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

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;
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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.
23. The use of Claim 22, wherein the lipase inhibiting group is:

S
s~ \R

O,N

wherein,

p is an integer from zero to about 30.

24. The use of Claim 23, wherein the polymer is a polyacrylamide, a polyvinyl

alcohol, a polyether, a polyallyl amine, a carbohydrate or a protein.
25. The use of Claim 24, wherein the polymer is a copolymer.
26. The use of an effective amount of a polymer for the manufacture of a

medicament for treating obesity in a mammal, wherein said polymer is

substituted with at least one group having the following structure:
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R’ is a hydrophobic moiety, a substituted or unsubstituted aliphatic group

wherein,

or a substituted or unsubstituted aromatic group;

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.

27. The use of Claim 26, wherein the polymer is a polyacrylamide, a polyvinyl]

alcohol, a polyether or a polyallyl amine.
28. The use of Claim 27, wherein the polymer is a copolymer.
29. The use of an effective amount of a polymer for the manufacture of a

medicament for treating obesity in a mammal, wherein said polymer is

substituted with at least one group having the following structure:

wherein,

R is a hydrogen, hydrophobic moiety, -NR*R?, -CO,H, -OCOR?, -
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30. The use of an effective amount of a polymer for the manufacture of a
medicament for treating obesity in a mammal, wherein said polymer is

substituted with at least one group having the following structure:

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?*-, -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;

mis O or 1; and

p is an integer from zero to about 30.
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p is an integer from zero to about 30.
32. The use of Claim 1, wherein the polymer is a fat-binding polymer.

33. The use of an effective of an effective amount of a polymer for the manufacture
of a medicament for orally treating hypertriglyceridemia in a mammal, wherein
the polymer is substituted with one or more lipase inhibiting group.

34.  The use of an effective amount of a polymer for the manufacture of a
medicament for orally treating obesity in a mammal, wherein the polymer is
substituted with at least one lipase inhibiting group.

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

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;

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

mis Oor 1; and

nisOorl.

40.  The pharmaceutical composition of Claim 39 wherein:
Y, Z, and Z' are each oxygen; and

n and m are 1.

41. The pharmaceutical composition of Claim 39, wherein -Y-R' is selected from the group

consisting of:
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42, The pharmaceutical composition of Claim 41, wherein -Y-R'is

43.  The pharmaceutical composition of Claim 39, wherein the polymer is terminally

substituted with at least one lipase inhibiting group.

44.  The pharmaceutical composition of Claim 43, wherein the polymer is a polyether.
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block is a polyethylene glycol, and the hydrophobic block on each terminus of
the polyethylene glycol is a polypropylene glycol.

52. The pharmaceutical composition of Claim 39, wherein the polymer is internally

substituted with a lipase inhibiting group.

53.  The pharmaceutical composition of Claim 52, wherein the polymer comprises a

repeat unit having the formula:

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

formula:

wherein,

R is a hydrogen, hydrophobic moiety, -NR’R?, -CO,H, -OCOR?, -
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Z and Z' are independently an oxygen, alkylene, sulfur, -SO;-, -CO,-,
-NR%, -CONR?*, -PO,H- or a spacer group;
R? and R3 are, independently, a hydrogen, a substituted or unsubstituted
aliphatic group, or a substituted or unsubstituted aromatic group;

misOorl;and

nisOorl.

54. The use of Claim 53, wherein R* is -OH or a group represented by the following

structure:
O
N
7\
n
Y—_ R’ )
55. The pharmaceutical composition of Claim 53, wherein R* is -CH,NH, or a group
represented by the following structure:
O
R1

56. A pharmaceutical composition for treating obesity in a mammal by oral
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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;

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 group; and

p is an integer from zero to about 30.

57. A pharmaceutical composition for treating obesity in a mammal by oral
administration, wherein the pharmaceutical composition comprises a polymer

substituted with at least one group having the following structure:

A

YA O

X
\
/

X

wherein,

ring A is a substituted or unsubstituted cyclic aliphatic group or an
aromatic group, or a combination thereof, having one or more heteroatoms;

Z is an oxygen, alkylene, sulfur, -SO,-, -CO,-, -NR?-, -CONR?*, -PO H-

Or a spacer group;
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60. A pharmaceutical composition for treating obesity in a mammal by oral
administration, wherein the pharmaceutical composition comprises a polymer

substituted with at least one group having the following structure:

\\/Z\ N

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;

R’ is a hydrophobic moiety, a substituted or unsubstituted aliphatic group
or a substituted or unsubstituted aromatic group;

Z is an oxygen, alkylene, sulfur, -SO,-, -CO,-, -NR?-, -CONR?*-, -PO,H-
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63.  The pharmaceutical composition of Claim 62, wherein the polymer is a
copolymer.
64. A pharmaceutical composition for treating obesity in a mammal by oral

administration, wherein the pharmaceutical composition comprises a polymer

substituted with at least one group having the following structure:

OH

o
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\\/ R” \OH
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67. A pharmaceutical composition for treating obesity in a mammal by oral
administration, wherein the pharmaceutical composition comprises a polymer

substituted with at least one group having the following structure:

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;

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
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R? and R? are, independently, a hydrogen or an unsubstituted or

substituted aliphatic group, or unsubstituted or substituted aromatic group;
mis 0or1; and

p is an integer from zero to about 30.

69. A pharmaceutical composition for treating obesity in a mammal by oral
administration, wherein the pharmaceutical composition comprises a polymer

substituted with at least one group having the following structure:
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71. A pharmaceutical composition for treating hypertriglyceridemia in a mammal by
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oral administration, wherein the pharmaceutical composition comprises a
polymer substituted with one or more lipase inhibiting group.

72. A pharmaceutical composition for treating obesity in a mammal by oral
administration, wherein the pharmaceutical composition comprises a polymer

substituted with at least one lipase inhibiting group.

73.  The pharmaceutical composition of Claim 72, wherein the lipase inhibiting group
reacts with a lipase and forms a covalent bond.

74. The pharmaceutical composition of Claim 73, wherein the lipase inhibiting group
forms a covalent bond with an amino acid residue at the active site of the lipase.

75.  The pharmaceutical composition of Claim 73, wherein the lipase inhibiting group

forms a covalent bond with an amino acid residue that is not at the active site of
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the lipase.

76.  The pharmaceutical composition of Claim 72, wherein the lipase inhibiting group
is an isostere of a fatty acid.



