syndrome that accounts for about 30% of cases scen by gastroenterologists, with FD
representing about 60% of all such dyspepsia cases.

[6603] GP refers to abnormal gastric motility characterized by delayed gastric emptying in
the absence of mechanical obstruction. GP may be idiopathic or may be caused by various
conditions, including Type 1 or Type Il diabetes mellitus, viral infection, scleroderma,
nervous system disorders such as Parkinson’s disease, metabolic disorders such as
hypothyroidism, post-operative ileus, and certain medications, including narcotic pain
medications, tricyclic antidepressants and calcium channel blockers. Treatment for cancer,
including chemotherapeutic drugs and radiation to the chest and abdomen can also cause
gastroparesis, either temporarily or permanently. The most common symptoms are nausea,
vomiting, bloating, epigastric pain, weight loss and early satiation. Gastroparesis is a chronic
condition that can lead to frequent hospitalization, decreased quality of life, and increased
disability and, in severe cases, increased mortality. Severe, symptomatic GP is common in
individuals suffering from diabetes, affecting from 5-10% of diabetics for a total patient
population of T million in the U.S. alone.

[0004] Conventional treatment options for FD and GP, as well as other upper
gastrointestinal disorders, have been of limited efficacy for many patients. Thus, there
remains a need for new compounds and methods of treating FD, GP and other gastrointestinal

disorders.

SUMMARY
[0005] The present iswentiondisclosure features peptides, compositions, and related
methods for treating upper gastrointestinal disorders and conditions (e.g., dyspepsia, GP,
post-operative gastric ileus, a functional esophageal disorder, a functional gastroduodenal
disorder, gastroesophageal reflux disease (GERD), or a duodenal or stomach ulcer) as well as
other conditions and disorders are described herein The compositions feature peptides that
activate guanylate cyclase C (GC-C) in the upper GI but activate GC-C in the lower GI much
more weakly or not at all. Without being bound by any particular theory, the peptides of the

mventionpresent disclosure are useful because they may alleviate symptoms of upper GI

disorders (in whole or in part by increasing upper GI motility and/or reducing epigastric
pain/discomfort and bloating) without causing pronounced effects in the lower Gl tract (e.g.,
dose-limiting alterations in bowel habits, including diarrhea) at dose levels and dosing
frequency sufficient to reduce upper GI symptoms. The peptides of the inventionpresent

digclosure are also useful for ameliorating gastrointestinal pain and discomfort.
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[0006] A first One aspect of the present sventiondisclosure provides a peptide or a
pharmaceutically acceptable salt thereof, wherein the peptide comprises the amino acid
sequence:

Xaa; Xaay Xaa; Xaay Cyss Xaag Xaa; Xaag Cyse Asnjg Projy Alap Cysys Xaas Glys
Xaai Xaa;y, or a pharmaceutically acceptable salt thereof, wherein

Xaa; is Asn, D-Asn, Gln, D-Gln, Pro, Ala, f-Ala, D-Ala, Val, D-Val, Gly, Thr, D-
Thr, Asp, D-Asp, y-carboxylated Asp, Glu, D-Glu, v-carboxylated Glu, ¢-aminosuberic acid
(Asu), g-aminoadipic acid (Aad), a-aminopimelic acid (Apm), or is absent;

Xaap 15 Asp, v-carboxylated Asp, Glu, y-carboxylated Glu, Asu, Aad, Apm, oris

absent;

Xaaz is Asp, y-carboxylated Asp, Glu, y-carboxylated Glu, Asu, Aad, Apm, or is
absent;

Xaag is Cys or D-Cys;

Xaag 1s P-Ser, P-Thr, P-homo-Ser, 4-hydroxyvaline phosphate, P-homo-Thr, P-Cys or
P-Tyr;

Xaay is Tyr, Leu, Phe or lle;

Xaag is Cys or D-Cys;

Xaazq 1s Thr, Ala or Phe;

Xaays 18 Cys or D-Cys; and

Xaay7 1s Tyr, D-Tyr, or is absent;

wherein:

if Xaa; is present, Xaa; may be modified on its amino group by methyl, ethanedioic
acid, propanedioic acid, butanedioic acid, pentanedioic acid, hexanedioic acid, heptanedioic
acid or octanedioic acid;

if Xaa; is absent and Xaa, is present, then Xaa, may be modified on its amino group
by methyl, ethanedioic acid, propanedioic acid, butanedioic acid, pentanedioic acid,
hexanedioic acid, heptanedioic acid or octanedioic acid; or

if both Xaa; and Xaa, are absent, then Xaa; may be modified on its amino group by
methyl, ethanedioic acid, propanedioic acid, butanedioic acid, pentanedioic acid, hexanedioic
acid, heptanedioic acid or octanedioic acid.

[0007] A second aspect of the present investiondisclosure provides pharmaceutical

compositions comprising a peptide or pharmaceutically acceptable salt thereof according foef

the present ssvertiendisclosure,



[0007a] _In a third aspect. there is provided a pharmaceutical composition comprising a

pharmacentically accentable carrier, a pentide as defined above and one or more agents

e
3+

selected from (1) a cation selected from Mg, Ca*" Zn* . M, K Na" or Al™ . or GGita

sterically hindered primary amine.

(000701 In a fourth aspect, there is provided the pharmaceutical composition as defined

shove. further comorising a pharmaceutically accentable antioxidani. binder, additive, or

filler.

[0007¢] In a fifth aspect, there is provided the pharmaceutical composition as defined above,

further comprising an additional therapeutic agent.

[0007d1 In a sixth aspect, there is provided a dosage unit comprising the pharmaceutical

comnosition as defined above,

[0008] The present disclosure alsobet tionr provides methods

for treating a gastrointestinal disorder, which include administering a pharmaceutical

composition according to the present investiendisclosure.



[0009] The details of one or more embodiments of the inventisapresent disclosure are set

forth in the accompanying description.

BRIEF DESCRIPTION OF THE FIGURES
[00016] Figure 1A illustrates the reaction of an exemplary peptide of the present invention
with alkaline phosphatase.
[00011] Figure 1B illustrates the hydrolysis of the control p-nitrophenylphosphate by
phosphatases; |
[00012] Figure 2 presents an example showing that Peptide 2 and Peptide 4 promote
duodenal fluid secretion.
[00013] Figure 3 presents the results of a study on the stability of Peptide 2, Dephospho-
peptide 2, and Peptide 3 in mouse intestinal (jejunum) fluid;
[00014] Figure 4 presents the results of a study on the effect of Peptides 2 and 3 on liquid
gastric emptying in STZ-induced diabetic rats;
[00015] These figures are provided by way of example and are not intended to limit the

scope of the present invention.

DETAXLED DESCRIPTION
[00016] Guanylate cyclase C (GC-C) is a transmembrane receptor that 1s located on the
apical surface of epithelial cells Iin the stomach and intestine. The receptor has an
extracellular ligand-binding domain, a single transmembrane region and a C-terminal
guanylyl cyclase domain. When a ligand binds to the extracellular domain of GC-C, the
intracellular catalytic domain catalyzes the production of ¢cGMP from GTP. In vivo, this
increase in intracellular cGMP initiates a cascade of events that leads to increased secretion
of chloride and bicarbonate into the intestinal lumen, increased luminal pH, decreased
luminal sodium absorption, increased fluid secretion, and acceleration of intestinal transit.
cGMP, which is secreted bidirectionally from the epithelium into the mucosa and lumen, has
also been shown to dampen afferent C fiber firing, suggesting a potential mechanism for the
observed analgesic effects of GC-C agonists on visceral pain.
{00017} Linaclotide, a peptide GC-C agonist that is orally administered and currently in
clinical trials for treatment of irritable bowel syndrome with constipation (IBS-c) and chronic
constipation (CC), has numerous effects on lower GI physiology including: (1) reduced
visceral pain, {2) reduced bloating, and (3) increased GI transit, which can lead to increased

stool frequency and improved stool consistency. Orally administered linaclotide acts locally
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WHAT IS CLAIMED IS:

1. A peptide or a pharmaceutically acceptable salt thereof, wherein the peptide
comprises the amino acid sequence

Xaay Xaap Xaay Xaas Cyss Xaag Xaay, Xaag Cyse Asnyg Proy) Alagp Cysys Xaajs Glyys
Xaai¢ Xaay, or a pharmaceutically acceptable salt thereof; wherein

Xaag is Asn, D-Asn, Gln, D-Gln, Pro, Ala, B-Ala, D-Ala, Val, D-Val, Gly, Thr, D-
Thr, Asp, D-Asp, y-carboxylated Asp, Glu, D-Glu, y-carboxylated Glu, o-aminosuberic acid
{Asu), a-aminoadipic acid (Aad), a-aminopimelic acid (Apm), or is absent;

Xaay is Asp, y-carboxylated Asp, Glu, y-carboxylated Glu, Asu, Aad, Apm, or is
absent;

Xaas is Asp, y-carboxylated Asp, Glu, y-carboxylated Glu, Asu, Aad, Apm, or is
absent;

Xaay 1s Cys or D-Cys;

Xaag 1s P-Ser, P-Thr, P-homo-Ser, 4-hydroxyvaline phosphate, P-homo-Thr, P-Cys or
P-Tyr;

Xaay is Tyr, Leu, Phe or lle;

Xaag is Cys or D-Cys;

Xaayq is Thr, Ala or Phe;

Xaajs 1s Cys or D-Cys; and

Xaay71s Tyr, D-Tyr, or is absent;

wherein:

if Xaa, is present, Xaa; may be modified on its amino group by methyl, ethanedioic
acid, propanedioic acid, butanedioic acid, pentanedioic acid, hexanedioic acid, heptanedioic
acid or octanedioic acid;

if Xaa, is absent and Xaay is present, then Xaa, may be modified on its amino group
by methyl, ethanedioic acid, propanedioic acid, butanedioic acid, pentanedioic acid,
hexanedioic acid, heptanedioic acid or octanedioic acid; or

if both Xaa; and Xaa, are absent, then Xaa; may be modified on its amino group by
methyl, ethanedioic acid, propanedioic acid, butanedioic acid, pentanedioic acid, hexanedioic

acid, heptanedioic acid or octanedioic acid.

2. The peptide or pharmaceutically acceptable salt thereof according to claim 1, wherein;

Saa, Xaa and Xaags are absent:
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Xaapis Asn D-Asn, Gln, D-Gln, Pro, Ala, B-Ala, D-Als, Val, D-Val, Glv. Thr, B-Thr, Asp,
D-Asp, Gly or D-Chy

Xaas and Xaa;z are both absent;

Xaar 18 Asp or Glu and Xaas 1s absent;

Kaag 18 Asp or Glu and Xaas 1s Asp or Glu

Haas 1s P-Ser or P-Thr;

Xaag is Thr or Ley;

Kaaa is Thr

Xaayyis Tvr or is absent.
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1%3.  The peptide or pharmaceutically acceptable salt thereof according to claim 1,
wherein said peptide comprises the amino acid sequence:
Asp Asp Cys Cys P-Ser Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr;
Asp Asp Cys Cys P-Ser Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys;
Asp Asp Cys Cys P-Ser Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr;
Asp Asp Cys Cys P-Ser Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys;
Cys Cys P-Ser Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr;
Cys Cys P-Ser Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys;
Cys Cys P-Ser Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr; or
Cys Cys P-Ser Tyr Cys Cys Asn Pro Ala Cys Thr Gly Cys.

+9: 4. The peptide or pharmaceutically acceptable salt thereof according to any one
of claims 1-3+8, wherein said peptide comprises no more than 50, 40, 30+ 20,
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said-peptide-comprisespo-morethan-19, 18, 17, 16, 15 or 14 amino acids.
33 A o evid o8 Fay = PR S SN " ot ELEYE SN ey
s v E! E.Jt.t EXrSNR] . E [ SRR Y AV S O e T

4342



T IR a ST o e T TR a0l . A LTI T, TLIRTIC 1 {1 W ote:a
[P L i s e Eee EEESR ARt S e TR (A [
L AT LRI I e 5w T
AL s S e e e Tt W.‘mwwm“
B - . -
T I L A T L LI R T Y ey z I I ol % gy o g g vy el A mprw e
THSEEEY TS TR Gt PR O DO OO e S S YR RO RNe DT BRI OG- e P HERG ST F
R S T R S I L e Y L Bk )
PRSP EaEe Each v S S g e L s S R
PR T gAYy ¥i b 1y svigvrenesrrry pren el ey LI Sren aroreereaeioned Sryevie arovrees oy Sy o 3
fAzaa s s i RSO P e e RS oot o Sep ety S-St peEe e g At R e kR R e
Walat: S I AT Ly 3 L ITE ey L ey S e pymary Sas i oy Ty sz 51
kg T Bt e ta 7 L W Lo e Tl o e S TR N SR SR
oS T Fa%s Fri, gL Loy kR b i oo P SxyTomad A TOyTTRMITITY 11
B e e s = e A L {3 AT SR AT s N e
Smiomp.aloinanieriach. S LN TR et Lo e e e it Yo ) LIINELT T AT I ey Sy hpraamaey Lo
RO PO BB - PREE- DR ERa A % L e I T TS S
Tam o 7% rrraiT o IO T LTI T 3 Laenr Frvam o syeary Sarieman 1ot e T
TR ot EE G- PUH POt - TEE Sy eaSate-bet L
OIren I e T Sy avpocaneryanereanyy besrmgn sy oy reen o8 Gy T TR E TR L ST T T T A O e SR
EEEASEE STt ARt i B e S EC e Sk pHosorotpaatEThRG S-S PE BRI L33
Loprpyerrnizae Sy Coyamors Lo ol o o S ELITE AL LR P T e R o e ol Rk Y T ove T
x, - IW EEE™ &7 M % .lv, Tty (m =N & A, r&-w«\ El ¥ Ry w. i % 34 A ix ¥ - L uk. +f\?ﬁ. LI rkw. \erNf.J. z
TISIOTA
KBRS Crn T e AL T Vo W N S s WL kW d
HHOSHE-S140-SH Ak 5T ey
e W] T O by,
[ SN A W LN | TR
Sy 7 ey amew r Syve v op b
s CT N B M P Y
‘o oAy gy Pasen
WAL § WA T "
L] 3 ¢ 3 Sanesrr & 1y A,
i TR pa iy
" g Byvey o overvovyy, v Smassvrredor d caggeen p £wre e Sy 3 £33 ¥ LITR T W R, 7 LG T
AT AEAT I e 2 $ = T I RS RE2 SR L L | 3 o ex ey
S L.
T
T T A r Svam xSy oy fany e sAsroeano. b Smyey Sdos 7 v Snr oy ey rpsenad Soleor r ooy S
3 ae s FELIR & iy P A TEa e (E i CE 453 Fl et eyt =
G-t Sove iy fyoamy Ssrpaane L Sare, o s e BT nT ek rete Wl B
FEE T Y S EE P Gk A3 S [EE RS SLE RE TS i
Sazwmenyy ooy ey SPvve s e ey sevesrrreed ovvrsera s 405 T R e L L i e
olYf\ﬁu.u. [ W#N rk“ pLay }%}\r W\ \w W\.o? ' ‘MPI k= ‘W«o LY CW.&HV - /w 4 J\\m T W-J. a3 A\M, M A RA TR w. R »/ Lt
R e L L S T T LT R L e T S L A Ch J_Egnr g Srvprn Grdees 7 gy Oy e o botdem r e Sy x Sgray
pEa it LTS gl L N L B St 1T L SR e = e S b e Ei v e ® -t N
LESE R BLE L T o i 4 SILE & e T o e T Sy p Sy v G Srpzos Savang 7o Vyweww 2 g b
o [ R W A AW | € [ ¢ T SV B W ) T nA e TR A
Ve Lt Ervpimyagy s ryyemrred o yen b G i -
E1 B SR T Aty SO e ey WTE Y
- SaAy Parpse Conr Topse Tapy




A4 TE P s TR LI DR P T Wl 3 R R SRR 0 1 PP £l o L e Dl sz oesie
piia o [EAY Sz JEpissTas ey )T a2 2 2 g g 2 8 e e R T TTE T x4 N FANOTTE
Koo o Ao oe Cle apd Moo, o Ao NP0 A0y )
Gty Te FEOT P i e R el rE =
S o Ty A e £ oa oy eallsr amammtolela ool 2l oo el d e oy b 3 . SIS P,
FRREA R o 3 4 oo Cer i d s g n v a2y S [EEa=an T Ay " L FrEEia
syneyd rrey. agn (B e T o
oo B T : N T
e B emetn ks somtionilsoonoetadn Do nnle 25 e £ o e Tl op £y evine 1 Eeed
IO LR | g i s e i g et EEY SRR e iR P T O Ay o D S
by !, g
31 T ax e memrn W e
= F=ream T § ¥ Anu 1 gy
F T mmets Ao mes by menn v an gt e Tlng oo sidnl okt oo o £ oo ey By o " oniens
P e or 2 ErEE %3 s AT G Tl v g g 5 2 TIEE VAN 42 A S S R CE v S E g
1 & I ey
ey S T
28 T an ot IR e Y Lol § LR ey locnl IRVt ST I oy ony s enb eloima
z R hce v S Y Lh e b e g i s iyt Lt S8 S STt SR R TErE 8 B LG L T
3 ettt oo ge fow 3% A oy E 5 e 3 lo B A A T Ada ATal T3 370l (i
o S B A S S 5 5 Y (R 2o R T i N Sy e e P LEwel S S T ¥ TEEC P 5 TYy
o B3 i o V4 Ao Calar o T T
EEESTTE AR = ey on E) [ =3 — T
L T 3 T sk YRSV s | PRSP G oy U D £l & MU SN S e ) o
T T e SRS Ty AT RS L Vi B &5 ¥ TE [iinde i3 me—te
N VLY AT SN TR S S A
L2221 Moy L g S| v P A S P Y S Ry
3 T e ot araihnwrn oozt nallsy ganmemtadala cnli 4l owan £ oen : £pn o : sx ooy den oo
EEAN I o S R S 4 L i & w CIEPCIRTTY [ e T T i Iy EE T
1o sy b s PRI TIN DA AR TR & S G )
FE S 3 w3 ARG RS R TR FETEE T
23 T gty et e o by i ey oy ol e akmEe o +1 = s ~
P CRpTii R st sy iy v s ant ep g i T Ty - ki
& e P A
Tt LI
SRR TN £ Tsovean e mmariin e a Tkl pogoki tly peem oo 3 S e e T gt 4
[ i a3 3 SR F Sy P ; . PR K A A w3 ATy t 2y EEE N
Ry 5 3 gy
bRty Rnd iy are-absent;
2. s RN T PO MO & L AP s T e i: kg 3 i TR
[ I S ey ¥ A S s Ay a5 i g AN A e AT v s o) Jugitisipet S L PR TR (%53 DEaTWW IR
e 3 T Ok 5
O i [ LN [
Y e e e T O by oo o tronpliss amtalalo ool thh oo o e g o £ ) e S enloay 1
¥ LR s it ase p u y rdk g S SRAE S i g atdvy W £ TebhTTE Tt TTERETE
o A xaibieeeaien W BT A 2
= N3 e g g TR 0 da e s o



AR B TSN o O T L D T P L | Dy ey N O &
P e EE R }J [y Ry E\JiL N A 3 LWL A Y uun.u ¥ LI {™ TIL 3 A " L T Lli:..’ R FEREE RN
Q A T T A o & + b o gt
s e W -y TLL T Ty o TR T L
2 Thae mantide or kb owes onge st 0ol mmtointa cold the g Lo o e e o 2 o e A R T E ]
= F iy }: fl—x\j. W1 i_)‘l il KR ST (=53 S Wy ks LSS (¥4 PR REL J\.&.‘ i “Li] L o X e EEES Y
L0 B ST TET NPT TPC I (R Tl 3 W
- st " L LN ) L.«l.(.) iy k3 3
AT T v ok : £3 e vl isrn o enntoinio oald thoarmod oo Al o & I 2 shn mmcapn
P B })Li. A FE }}l L LELLA [ Xy T J' =% \u% TR X LAY e k& N TR i3 5 TERSE Sl LEX
ey e s oot o P fhm nwmateo ooid caniea
B it %J ﬁ. LA FEE L~ [y LELLITE [N o L
* o~ e ey £ ‘-,. S n o £ re T 7ES
s e 2 S“I’@ ad e = b o o At .1..;;,9-?%8@ 4 s=aley £os 1% AN 14 €3 ;_;__“@‘ys.;_é%%&q_;j
X g o xe "o s Toos
. AL ) L»L..,. P % .B..}fj_ LN T Sy
DR T o e o N P tioallsy noanpemtainto coadd th cpan £ oo e i oy doraam B3 Fhoy g
e i oy LWL TR }:JL AL EETC CEEY A ;:) (9% TS L o - 4 ey ¥ [ o wep ) "y Lb [y RELEFFE O Bl T TEL
il st » T WA s P e
AR E EJ FEIL Bd R B £ E L [ 2w L D\’\iu Tk v
Ao A gven £l po e T3 G e T o Fvren e A en T A o Teen e w A0y O T e
’4«)\’;‘—{ £ & %. '} [ [y = g [ A X 3 Fanry o . Wt - G 3 - JJ [ N ic’
spen € tmpe e B8 Q s tare 0w A pon The Fm e i hee 330y T
ixi l\i} FF v P T £} hek .'J’ri_ JIJIIO AR TN 0 N A ey o . kN N wiy
iy e € o B G o e S0 (hre Ao $hoen A Yo 0 T Els e Hira
gj : A_)jJ ‘)’u J_} (a3 T N iy "3 7 [u3 LN i3 Z Ry E L E v [5 » Y
Aoy A o e T B8 o e (o o A e B A la e T £l .
A N f}.} j‘k ‘YL % - . o ‘) [ e T x ',,r‘} iy LJ ;Vs,‘)ﬁ
g e B S T ooy e Thoe Aar Ban Aln oe Thee 300 £ :
J joi [ g .}n_"s -JL}A [ E L gy s i ¥ J /J’\ ;-‘5
e g BE Sl T oo e £ A e Thae Ton o g A T AT
')-3 »'jO ES [ T ¥ .'_)ft.'? )’z. s & LA AL S S 4 o o k) I gy \)1
term £ T8 Q ogne T £ yn Ty A pon Bdeen A To T P TR AT T
-’le r i ' =2 E ’) " wt - 3 WLFEE s E ¥ Eamay ¥ V)/l -
Ey g e BB Qe Tl e (e Ao Al e T (s (Tlain
\../- ¥ ~ N RF 3 k 4‘ ./‘? k. A EE e 5, E " n fi 3
385, The peptide or pharmaceutically acceptable salt thereof according to any one of
claims 1-384, wherein said peptide or pharmaceutically acceptable salt thereof is isolated:
O The nesiide-araha NVEJN L MA— salt thers s crdineto-claimn 20 ket
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said-poptideerpharmaceuticelly soseptable-salt-theves s or purified.

436. A pharmaceutical composition comprising a peptide or pharmaceutically acceptable salt

thereof according to any one of claims 1-483,

427. A pharmaceutical composition comprising a pharmaceutically acceptable carrier, a

peptide according to any one of claims 1-48-5 and one or more agents sclected from (i) a cation
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selected from Mg2+, Ca*", Zn‘”, Mn2+, K*, Na" or A", or (if) a sterically hindered primary

amine.

44%. The pharmaceutical composition according to claim 742-6r-43, wherein said Mg®", Ca*",
Zn**, Mn®", K, Na* or Al*" is provided as magnesium acetate, magnesium chloride,
magnesium phosphate, magnesium sulfate, calcium acetate, calcium chloride, calcium
phosphate, calcium sulfate, zinc acetate, zinc chloride, zine phosphate, zinc sulfate,
manganese acetate, manganese chloride, manganese phosphate, manganese sulfate, potassium
acetate, potassium chloride, potassium phosphate, potassium sulfate, sodium acetate, sodium
chloride, sodium phosphate, sodium sulfate, aluminum acetate, aluminum chloride, aluminum

phosphate or aluminum sulfate.
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469, The pharmaceutical composition according to claim 457, wherein the sterically hindered

primary amine is an amino acid-
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selected from a naturally-occurring amino acid, a non-naturally occurring amino acid or an

amino acid derivative;:

48-The-pharmaceptesl composition-aesordinste-slas—47-wherein the naturally-occurring
amino acid 1s histidine, phenylalanine, alanine, glutamic acid, aspartic acid, glutamine,
leucine, methionine, asparagine, tyrosine, threonine, isoleucine, tryptophan or valine; and-s¢
the non-naturally occurring amino acid is 1-aminocyclohexane carboxylic acid, lanthanine or

theanine.

444



44910, The pharmaceutical composition according to claim 427, wherein the sterically

hindered primary amine has the formula: NHz  wherein Ry, R, and R; are
independently selected from: H, C(O)OH, C-Cs alkyl, C-Cs alkylether, C;-Cs
alkylthioether, Ci-Cg alkyl carboxylic acid, Cy-Cs alkyl carboxylamide and alkylaryl, wherein
any group can be singly or multiply substituted with: halogen or amino, and provided that no

more than one of Ry, R> and Ry 1s H.

5811, The pharmaceutical composition according to claim 447, wherein the sterically

hindered primary amine is cyclohexylamine,-¢+ 2-methylbutylamine-,
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£512. The pharmaceutical composition according to any one of claims &-1142-54, further

comprising a# pharnmaceutically acceptable antioxidant-,
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eompasREa-pharnacentically-seceptable-binder,-or additive:, or filler.

5&13. The pharmaceutical composition according to claim 712 wherein the
pharmaceutically acceptable binder or additive is selected from polyviny! alcohol,

polyvinylpyrrolidone (povidone), a starch, maltodextrin or a cellulose ether.
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6414, The pharmaceutical composition of claim 54-12 wherein the pharmaceutically

acceptable binder or additive is a cellulose ether-

F-The-phormovevticabeompontiorof eletm 6 whorcis the-eellulose-cthoris selected froms
methyleellulose, ethylcellulose, carboxymethyleellulose, hydroxyethyl cellulose,
hydroxyethyl methylcellulose, hydroxypropyl cetlulose and hydroxypropyl methylcellulose.
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£315. The pharmaceutical composition according to claim 212, wherein the
pharmaceutically acceptable filler is cellulose, isomalt, mannitol, lactose or dibasic calcium

phosphate.

&416. The pharmaceutical composition of claim &3-15 wherein the pharmaceutically '

acceptable filler iy cellulose is selected from microfine cellulose and microcrystalline

cellulose.

£517. The pharmaceutical composition according to any one of claims §-164+-64, further

comprising an additional therapeutic agent.

661 8. The pharmaceutical composition according to claim %17, wherein said additional

therapeutic agent is selected from one or more of an analgesic agent, an antidepressant, a
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promotility or prokinetic agent, an antiemetic, an antibiotic, a proton pump inhibitor, an acid
blocker, a PDES inhibitor, an acid pump antagonist, a GABA-B agonist, a bile acid

sequestrant or a mucosal protecting agent.

6719, A dosage unit comprising the pharmaceutical composition according to any one of

claims 6-1841-67.

6%20. The dosage unit according to claim 6219, wherein said dosage unit is a capsule-er

tablet-_ or

§9-The-desage-unit-according-to-claim-69wheretn-each-of said-desage-units comprises 5 ug

to 1 mg of said peptide.
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