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establecido en el Articulo 44 de Is Decision 486/2000. 
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[57] ABSTRACT 
Compounds including phioretin and/or pblorlzin deriv-
atives coupled to an undlgestible and non-absorbable 
matrix are provided. The compounds have pharmaco-
logical efficacies. They inhibit sugar uptake from the 
intestine and may be used in composition form in meth-
oft for treating diabetes and for promoting weight loss. 
A method for the manufacture of these compounds and 
a novel intermediate phlorlzin derivative for making 
these compounds are also disclosed. 

15 Claims, 1 Drawing Sheet 
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tare of a potent inhibitor of the absorption of glucose. 
The inhibitory agent is one that possesses atomic group- a.1 
lags in a specific three-dimensional pattern. The pattern R 
favors an association with the membrane receptor. The 
molecule is visualized to be bound at two or more lad. 5 

A primary bond is formed through the interaction of the 
glycosldic moiety with appropriate groups of the meat- I) brane constituent. The linkage presumably is formed OR 

through hydrogen bonds that involve at least the by-
droxyl groups on C-3 and C4 of the sugar group. The 10 
most stable primary interaction occurs when these hy-
droxyl groups are situated lathe more chemically rem- OH 

tive equatorial position. A secondary bonding of the 
aglucone portion of the inhibitor molecule to a locus on no. 
the biological surface is adjacent to, but removed from is ?_r_ HO OH 
the plane of the glucose transporting site. The linkage is 
probably through hydrogen bonding between the oxy-
gen of the 4.hydroxyphenyl moiety and a membrane 
constituent capable of serving as a hydrogen donor at 

The locus is 13-16 A 20 physiological pH. approximately wherein R is 
A removed from the transport site to which glucose is moiety. Specific e 
normally bound. used to form the d 

The present invention uses the information gained include 4’-deoxyp1 
from the studies of the geometric configuration and 2$ benzylaxniue and p 
chemical structure of the inhibitory mechanism of In accordance VA 
phlorizin, phioretin and related derivatives and ad- present Invention, 11 
vances the art by providing compounds and composi- take from the smaij 
dons having pharmacological efficacies. Particularly net formed from 
the compounds act as pharmacological agents that are 30 and non-absorbabi4 
clinically useful and safe in inhibiting sugar uptake with- pound to form afl 
out systemic side effects, intermediate produ 

SUMMARY OF THE INVENTION phloiiz1ndetwatv 
intermediate produ 

Accordingly, It is a primary object of the present 35 product with a pr 
invention to provide innovative and novel compounds lianem the affinity 
having phioretin or phlorizin moieties and pharmaco- tory compound of 
logical efficacies. A method for the manufacture of brme of the small i 
these compounds is also provided. The matrix is a p 

A further object of the invention is to provide certain 40 ranging from 150-
phioretin and phlorizin derivative containing corn- include glucose, mi 
pounds that act as specific inhibitors of glucose absorp these. The monomt 
don from the intestine. tional groups on cit 

An additional object of the present invention is to free secondary hy 
provide new phioretin and phlorlzin derivative contain- 45 carboxymethyl (-
lag compounds that are clinically safe and useful to bromopropyl (�C 
selectively inhibit glucose absorption from the intestine. propyldiethoxysila 

A still further object of the Invention is to provide ise (�NH), anc 
certain phioretin and phlorizin derivative containing ably, the matrix is 
compounds and methods for their use in the manage- so 25,000 to 90,000 da 
ment and treatment of sugar transport disorders. ble. Specific exam 

Another object of the present invention is to provide metbylcellu.Losc so 
novel phioretin and phlorizin derivative containing boxymethyl deriva 
compounds and pharmaceutical compositions for inhib- gnat plant (avallab 
iting sugar absorption from the intestinal tract. 55 Corporation); a do 

A still further object of the invention is to provide true 70 (available 
phloretin and phlorizin derivative containing corn- Uppaula, Sweden); 
pounds, pharmaceutical compositions and methods for macin Pine Chemi 
their use lathe treatment of diabetes, obesity and dump- activated ester of a 
lug syndrome. 60 bead support, such 

Other objects and advantages of the present invention Laboratories). 
will become apparent as the description thereof pro- The leash forinin 
ceeds. linkages with the S 

In satisfaction of the foregoing objects and advan. leashes or spacer a 
tages, there is provided by this invention compounds of 6$ coupled inhibitory 
pharmacological efficacy including phloretin and/or away from the haul 
phlorizin moieties formed from an intermediate deriva. the sugar transporl 
tive selected from those of the following formulae: example, the leas 

or �H and Ri is a primary amine 
itsiples of intermediate compounds 
rnplete compound of the invention 
orizin-5’-bcnzylamlne, phlor1zin-5’-
loretln-3’-benzylamine. 

the objects and advantages of the 
ompounds for inhibiting sugar up-
intestine comprise a reaction prod. 
riafly coupling (1) an undigestible 
matrix with a leash forming corn-
t intermediate product; (2) the first 
t with an intermediate phioretin or 
(as defined above) to form a second 
t and (3) the second intermediate 
motor farming compound that en-

the resulting sugar uptake inhibi-
he invention for the surface morn-

sacoharide with monomeric units 
I. The individual monomers may 
ose, galactose or any mixtures of 
may also carry appropriate func- 
the free primary hydroxyl or the 

zyls. Functional aroups include 

..CH2�CHOH--CHrBr), amino-
e (�Si(OC2H5)2�C3H6NI-I2), 
amide (�NU�CO�CHi). Prefer. 
f high molecular weight of from 
ons with even higher values pomi-
des of matrices include carboxy-
mm carboxymethylceliulose; a car-
lye of a galactomannan from the 
a as Jaguar CMG; from Celanese 
tran, such as BHP-activated I)ex-
from Pharipacia Pine Chemicals, 
H-Sepharose (available from Pliar-
us); and a N-hydroxysucoinimide-
isrivatized cross-linked agarose gel 
s AftIgel 15 (available from Biorad 

compounds are coupled via amide 
Lctional groups of the matrix. The 
ns formed serve to hold the later 
)hioretin or phlorizin derivatives 
one of the matrix for reaction with 

of the intestinal membrane. For 
forming compounds couple to 



Patent Lens 
aubling NNOVA71ON 

71 

4,760,135 

pled to the matrix, these promoter forming compounds 
are linked via amide linkages that are resistant to cleav-
age in the digestive tract. 

In accordance with another aspect of the present 
invention, the compounds may be utilized in a method 
of treating diabetes. Particularly, the compounds of the 
present invention inhibit sugar uptake and provide con-
trol of post-prandial hyperglycemic episodes. Advanta-
geously, the compounds of the present invention do this 
without toxic side effects and without inhibiting uptake 
of other essential nutrients. 

The compounds may also safely be utilized in a 
method to provide weight control. By selectively inhib-
iting sugar uptake the compounds provide a reduction 
in absorbed calories without the need of harsh dietary 
discipline. By this, it is meant that a normal meal may be 
ingested but it provides fewer absorbed calories just as 
if food intake were reduced. 

Additionally, the compounds may be utilized in a 
method of treating dumping syndrome. Following a 
gastrointestinal resection, food passes directly into the 
small intestine. This results in a very rapid Increase of 
sugar absorption into the bloodstream. The pancreas 
then reacts by producing more insulin. The reaction 
time is too slow, however, and the peak insulin level 
occurs well after peak sugar levels. Thus, the blood 
glucose drops rapidly rather than leveling off as would 
normally occur. This results in hypoglycemia and, in 
severe cases, loss of consciousness. The compounds of 
the present invention avoid this problem by initially 
inhibiting absorption of the sugar. Thus, the compounds 
reduce or eliminate the very rapid increase of sugar 
absorption, thereby reducing the high insulin require-
ments of the Individual and the degree of reaction of the 
pancreas. Consequently, the compounds of the present 
invention prevent the large fluctuation in blood glucose 
levels typical of dumping syndrome and that often re-
sult in loss of consciousness. 

Preferably, compounds of the present Invention are 
administered orally in tablet or capsule form. The tab-
lets or capsules may include an enteric coating to pro 
tact the compound from the acidic environment of the 
stomach. The tablets and capsules may include a com-
position having compounds of the present invention, as 
the active ingredient, admixed with exoipients known In 
the art. Thus, the tablet or capsule may contain a gum, 
starch, gelatin or even a buffer. The dosage for treat-
ment with the inhibitory compounds of the present 
invention depends on such factors as the age, weight 
and condition of the individual patient as well as the 
condition being treated. The compound should be ad-
ministered before meals if maximum effect is to be ob-

tained. 

In accordance with still another aspect of the inven-
tion methods for making the inhibitory compounds are 
provided. The methods include coupling a primary 
amine derivative of phioretin or phlorizin in accordance 
with one of the following formulae: 

R OH ON 

and 

OH 0 

OH 

HO 
HO. 

OH 

10 

10 
-continued 

1101 

01 

ME 

OH 

wherein K is �OH or H and Ri is a primary amine 
15 moiety; to an undigestiblo and non-absorbable matrix. 

The method includes the initial step of coupling a 
leash fanning compound with the matrix to form a first 
intermediate product. The leash forming compound and 
matrix are preferably dissolved in water but other ap-

20 propriate solvents may be used. The pH of the solutions 
containing the compounds is then brought to about 5.8 
as, for example, by the addition of HCI as necessary. 
EDAC catalyst is then added to the solution to promote 

25 
the coupling through amide linkages. During the cou-
pling the solution pH is maintained at substantially 5.8. 
Following completion of the reaction, the solution con’ 
taming the first intermediate product is purified. The 
purifying step is performed by dialyzing the solution 

30 against water to remove the remaining catalyst, excess 
starting materials and any unwanted by-products of the 
reaction. 

The purified first intermediate product is then again 
dissolved in water and the Intermediate inhibitory 

35 pliloretin Or phiorizin compound is dissolved in an ap-
propriate solvent miscible with water, such as ethanol. 
The solutions containing the first intermediate product 
and intermediate Inhibitory compound are then mixed 

40 
together with the pH level brought to substantially 5.8 
and the ethanol level brought to approximately 15%. 
EDAC catalyst is added to the mixed solutions to pro-
mote the formation of amide linkages between the inter-
mediate inhibitory compound and the ends of the 

45 leashes and/or any unreacted functional groups of the 
matrix. The EDAC catalyst promoted amide linkages 
between the Inhibitory compound and the matrix are 
not cleaved by the enzymes of the gastrointestinal tract 
and the phioretin/phiorizin moiety remains bound to 

50 the matrix. Thus, the phloretin/phlorizin moiety does 
not enter the bloodstream and elicit toxic effects on 
other organs of the body. 

Following chromatographic purification, the result-
ing second intermediate product may be utilized in a 

35 method of treating individuals where inhibiting sugar 
uptake is desired. It Is preferred, however, to couple the 
second intermediate product to a promoter forming 
compound so as to increase the aiThilty of the inhibitor 

60 product of the present invention for the mammalian 
brush border membrane. This is done by preparing a 
solution of the second intermediate product and the 
promoter forming compound. The pH of this solution is 
brought to substantially 5.8 and EDAC catalyst is 

65 added to promote the coupling. 
The following examples are presented to illustrate the 

invention but it is not to be considered as limited 
thereto. 
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ASUNTO RadicaclOn No 06 12 3112 
TrÆmite 011 
Evento 379 
Actuacion 430 
Oflcio 
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Como resultado del Examen de Fondo, realizado con fundamento on el artioulo 45 
de la Decision 488 de la Comi816n de Is Comunidad Andina, se comunica 

Documentos estudiados 

DescripciOn Folios 51 a 108 como as radicO Inicialmente 
Reivindicacrones Folios 107 a 114 come se radtcO rnicialmente 
Prioridad DE 10 2004 028 241.2 (2004-06-11) 

Objeto de la Jnvención 

Titulo de la invencion "Nuevos derivados fluoroghcosidicos depirazoles, 
medicamentos que conttenen estos compuestos, y el empleo de los mismos" 

Problema TØcnico Planteado "Necesidad de compuestos para el tratamiento y la 
prevencion de la diabetes tipo I y II 

SoluciOn "Proveer compuestos derivados fluoroglicosidicos de pirazoles que 
incrementan el efecto sobre el SGLT" 

IPC A61  0311705, A61  003/010, C07H 017/002 

Rervindicaciones relativas a un uso a a un segundo usa (Art 14 y21 D 486) 

La rervindicaciones 11 a 14 as refieren al use de las combrnaciones reclamadas, 
deben ser retiradas del capitulo rervrndicatorio 

AnØlisis de la Solucltud de Patents 

Reivindicaclones (Art 30 D 486, Art 22 PCT) 

Concisiony soporte en la DescripolOn Respecto a Ia reuvindicaoiOn 1, se considers 
que los radicales se han definrdo de una manera muy ampila 

Exp. 2006 12 3112 



A manera de ejemplo se cita el caso del radical R3 que es definido como aparece 
en el folio 107 y 108, que incluye un grupo - que en orden de prioridad - abarca 
desde hidrogeno, Nor o aiquenilo C2-C6 hasta grupos complejos como fenilo-0-
(CH2)0-fenilo. 

Esta amplitud se da tambiØn en la definiciôn de los radicales R5, R6, R7, R8 y R9. 

Al respecto se observa que en los ejemplos de los folios 75, 76, 77 y 78 estÆn 
dirigidos a las molØculas de la formula I perteneciente a la solicitud inicial 
especialmente cuando RI, R4, R5, R6 y R7 son H; R2, Nor; R3, i-Pr O CH3; R8 y 
R9 CH2CH2NHCH2CH2, H y CH200NH; A, 0; B, CH2, X CO; L, -CH=CHCH2-, - 
CH2CH2CH2-, -CH2CH2- Y CO 

Se recuerda al solicitante que las reivindicaciones deben ser una razonable 
generalización de los ejemplos, y estos soportan solo un grupo especIfico de las 
posibles molØculas que se revelan en la reivindicaciOn 1. 

El solicitante debe restringir el alcance de cada radical para que este encuentre 
suficiente sustento en la parte descriptiva de la solicitud. 

Determinación del Estado de Ia TØcnica 

El Estado de Ia TØcnica se determinó con base en  la fecha de prioridad 2004-06-
I1y se encontraron los siguientes documentos que anticipan el objeto de esta 
solicitud: 

rItem Documento Titulo 
Fecha do 

D1 US47601 35 
Phloretin and phiorizin derivative containing 26 .07,1988 compounds 

Anªlisis de Patentabilidad (Art 14 D486) 

Nivel Inventivo (ArtI 8 D486) 

La reivindicaciOn I se refiere a 
derivados fi uoroglicosId icos sustituidos 
de pirazoles, de formula (I) en la cual 
los radicales tienen los significados 
que se han indicado en el folio 107, y a 
las sales fisiolOgicamente compatibles 
de los mismos, y a un mØtodo para HO 
prepararlos. Los compuestos son 
adecuados, por ejemplo, como 
antidiabØticos. 

CR1 
xx�L�Y�  

IPCY 

Re RO 

Dl revela compuestos derivados de OH florizina (derecha), los cuales muestran 
actividad farmacolOgica positiva para evitar o 
la toma de azücares en el intestino. D2 OR 

sugiere el uso de los mismos para el 
tratamiento de la diabetes y de la 
obesidad. 

Exp. 2006 12 3112 
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La solicitud se diferencia de Dl en que especificamente el heterociclo central de 
cinco miembros y dos nitrOgenos en los lugares en los cuales Dl tenia X y, en 
algunos grupos que estÆn unidos al anillo final de la estructura bÆsica de estos 
compuestos. 

El Efecto TØcnico que logra la diferencia no es inesperado y se considera que no 
supera el problema tØcnico propuesto. 

El Problema TØcnico Objetivo de esta solicitud es proveer derivados 
fluoroglicosidicos alternativos para el tratamiento de la diabetes. 

El experto habria sido sugerido por Dl para modificar los anillos aromÆticos que 
contiene la molØcula como disminuir el nümero de miembros a 5 y reemplazar 
carbonos por heteroÆtomos como N en anillo central. Pudiendo Ilegar a sugerir 
heterociclos altamente usados como el pirazol para sustituir derivados 
fluoroglicosidicos. Por otro lado, el experto en la materia habria podido desarrollar 
cambios en el grupo aromØtico ubicado a un extrerno de la molØcula. Asi las cosas, 
el experto en la materia habria podido Ilegar claramente al resultado presentado por 
Ia presente solicitud en tanto el estado de la tØcnica ya revelaba las caracteristicas 
esenciales de la presente solicitud. 

Se concluye que las reivindicaciones independientes I a 10 y 15 no poseennivel 
inventivo. 

Conclusion 

Los requisitos de Patentabilidad de la presente Solicitud se encuentran afectados 
asI: 

rN°  Documento Reivindicaciones afectadas Requisito qua afecta 

I Dl US4760135 1 1-10,15 Nivel invent,vo 

En cumplimiento del artIculo 45 de la DecisiOn 486 de la ComisiOn de la Comunidad 
Andina, se Is indica que debe dar respuesta dentro del tØrmino de 60 dias contados 
a partir de la fecha de notificaciOn de la presente comunicaciOn. En caso de no dar 
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los 
impedimentos para la concesiOn, se denegara la patents, 

Notifiquese el presente oficio conforme a Jo dispuesto en el numeral 5.2, literal e), 
del capitulo quinto del titulo prinj.erde la Circular Unica NO 10 de 2001. 

ALIX CARMENA CESPEDES DE VERGEL 
Directora de N4evas Creaciones (C) 

El anterior requerimiento fue notificado por fijación en lista, de fecha 

CONCEPTO TECNICO EXAMINADOR TECNICO 
NUMERO: 558. C6digo202092 

Exp. 2006 12 3112 
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2 Cltaflont tend nooltonna 

The application relates to substances which influence the absorption 

of glucose in the kidney and therefore can be used as medicaments 

for the treatment of diabetes. Substances having this mechanism of 

action are derived from the natural product phlorizin. Since 

phiorizin shows unwanted side effects, improved derivatives have 

already been sought, see, for example EP�A-1 213 296 and E2’�A-0 850 

948. The known blood glucose-lowering phiorisin derivatives have a 

basic structure which consists of a glucose moiety and a 

glycosidically linked cyclic moiety, the latter comprising two 

bridged aromatic rings. The glucose moiety is typically 

urisubstituted. 

The substances of the application have fluorine atoms in position 4 

of the glucose moiety and are therefore novel. 

Since none of the citations goes into the possibility of replacing 

the hydroxyl groups in the glucose moiety of the active substances, 

it was not possible to infer the pharmacological profile of the 

claimed substances from the prier art. An inventive step must 

therefore be acknowledged. 

This opinion is based on the assumption that the claimed priority is 

valid. Exasinatibrm of the priority right by the Searching Authority 

is not at present possible because the priority document has not yet 

reached the examiner. Should the priority claim later prove nt to 

be effective, WO 2004/052903 Al which is mentioned in the search 

rsocrt and was published between the priority date and the filing 

date of the present application may be important for assessment of 
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RECI-IERCHEBEHORDE (BEIBLATT) PCT/EP20051005959 

Fold Nr. V BegrOndote Eeetstellung nesh Regol 4bsla)(1) hinstobtM der Neuholt, der 
eilndertschen rUgkeft mid dorgoworbflchen Mwendbarkelt Unterlagen und Erklanmgen zur 
StOtzung dieser Fostetollung 

1. Feststellung 

Neuh&t Ja: AnaprUctie I -IS 
Mein: Mspilche 

ErUndessche Talighelt Ja: Anspiflctie 1-15 
NeIn: P.nsprUche 

Gewerbliche Anwendbarkelt Ja Ansprüche: 1-15 
Nofn: AnnprOthe: 

2. Unterlagen und rlderurigen; 

slehe Bolblatt 

Zu PunktY 
BegrUndete Feststellurig hinsichtiich der Neuhe1t der erfinderisohen Tätigkeit und 
der gewerblichen Anwendbarkeit; Unterlagen und Erklärungen zur StCitzurig dieser 
Feststeilung 

Die Arimeidung betrlfft Stoffe, die the Resorption von G1UkOSe in der Mere beelnflussen 
und ciaher als Medikamente zur SelandIung von Diabetes Verwendung linden können. 
Stoffe mit dlesem Wlrkungsmechanismus lelten slch von dem Naturstoff Phloiizin ab. Da 
Phloiizin une.wOnschte Nebenwirkungen zelgi, wurde bereits nach verbesserten 
Derivaten gesuoht, s. beispleiwelse EP-A-1 213 296 und EP-A-0 850 948. Die bekannte 
blutzukersenkencle Phlolizlnderivate weisen sin (3rundgerust auf, the aus elnem 
Glukoseteit und eirtem glykosidisoh gebundeneri zyldisohenleil besteht, wobei ietzterer 2 
vethrOcicte aromatisohen Ringen snthlilt Der Glukosetefl let typischerweise uneubst1tuert. 

Die Staffs der Anmeidung wetsen in 4-Position des Glulcosetells Fluoratonie auf und sind 
daher neu. 

Da Iceine der Entgegenhaltungen act die MögUohkeit der Substitution der Hydroxyigruppen 
im Qiukosetell der Wirketolfe elngeht, konnte das pharmakologische Profil der 
beanspruchten Stoffe aus dem Stand derTechrik nicht abgeleltet warden. Erfinde1sche 
Tätigkeit ist debar anzuerkennen. 

Dieser Beseheid beruht auf der Annahme, daB die in Anspruoh genommene Priorltàt gOitig 
1st. Ems Prüfung des PriorltAtsrechtes durch die Recherchebehörde let derzeit nicht 
maglich, da the Prioritätsdokumont noch nicht an den beacftragten PrOfer gelangt 1st. 
Saute slob spâter heraussteilen, daB der Piiorltâtsanspruch nicht  besteht, knnte die irn 
Recherchenberlcht genannte WO 2004/052903 Al, die zwischen dem PrlotItAtstag und 
dem Anmeldetag der vorliegenden Annieidung verôffentoht wurde, rn6gi1oherwe1se für 
die Beurteilung der erflndelschen Tätlgkelt von Bedeutung sein. Em neuheitsschàdllcher 
Sathverhalt scheint in dem Dokument aber nicht offenbart zu sein. 
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Seæor 

Jefe de fa Division de Nuevas Creaciones 

SUFERINTNDENCIA DE INDUSIRIAY COMERCIO 

i11IuJt’1IłIilIII’I’Ii’tI0111II11"lJll  
No. 06-123112.. -00002-0000 

Fecha: 2008-06-13 16:01:54 Dsp. 2020 NUECREACIONE 
TM. 11 PATENTEIYJI Eva: 379 FASENACIONALII 
Act. 538 PETICION Folios: 2 

Superintendencia do Industria y Comercio 

Ministerlo do Comercio, Desarrollo, Industria y Turismo 

E. S. D. 

Re.: Expediente No. 06.123.112 

Solicitud dot examen de patentabilidad correspondiente a la Patente PCT Entrada en 

Fase Nacional, pars: 

"NUEVOS DERIVADOS FLUOROGLICOSIDICOS DE PIRAZOLES, 

MEDICAMENTOS QUE CONTIENEN ESTOS COMPUESTOS Y EL EMPLEO DE LOS 

MISMOS" 

Solicitante: SANOFI-AVENTIS DEUTSCHLAND GMBH 

SOLICITUD EXAMEN DE PATENTABILIDAD 

(CAPITULO!q 

Yo, LUIS PATI1O LEYVA, mayor do edad, identificado y domiciliado como aparece at pie do 

ml firma, obrando en ml calidad do apoderado do la sociedad solicitante, Ætentamente me 

H permito soitcitar a Ud. que so realice el examen de patentabilidad do la invenciôn arriba citada, 
para to cuat ariexo el comprobante de pago No. 08- 4.i4 do Junlo 12, do 2008, 

correspondiente a is tasa establecida para dicha solicitud. 

En consecuencia, atentamente solicito a Ud. se anexo este memorial junto con el 

comprobante do pago at expediente correspondiente a esta solicitud do Patente PCT 
Entrada en Fase Nacionat, y se continue con su tramitaciOn. 

Seæor Jefe, 

JLuis Pat iæLeyva. 
C.C. No. 2.930.616 do Bogota 
T.P.A. No. 2.698 del C. S. J. 
CaVe 94 A No. 7 A-09 - Bogota, D.C. 

S TetØfono (PBX): 610 7420 
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