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(57) ABSTRACT 

The present invention relates to the new impurities of Fes 
oterodine, Fesoterodine symmetric dimer impurity and asym 
metric dimer impurity, process for preparing and isolating 
thereof. The invention also deals with analytical standards 
and analytical methods used for the control of the production 
process and final quality of Fesoterodine. 
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THE NOVEL REFERENCE MARKERS FOR 
FESOTERODNE FUMARATE 

FIELD OF THE INVENTION 

0001. The present invention relates to novel compounds 
useful as reference markers for the analysis of Fesoterodine 
and pharmaceutical formulations thereof. The present inven 
tion deals with the new impurities of Fesoterodine, Fesotero 
dine symmetric dimer impurity (Formula II) and asymmetric 
dimer impurity (Formula III), which occur due to chemical 
instability of the target Substance. Process for preparing and 
isolating thereof, includes methods of analytic control of the 
production process and quality of the target Substance. 

(II) 
CH3 

HC-( CH3 
OH N 

-/ 
( ) S- CH3 

(III) 

BACKGROUND OF THE INVENTION 

0002 Fesoterodine is 2-[(1R)-3-(Di(propan-2-yl) 
amino)-1-phenylpropyl-4-(hydroxymethyl)phenyl 2-meth 
ylpropanoate and represented by formula (I). 
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(I) 

0003. The product is marketed in the form of Fumarate 
salt. The current pharmaceutical product containing this drug 
is being sold by Pfizer using the trade name Toviaz, in the 
form of extended release oral tablets. Fesoterodine is cholin 
ergic antagonist and muscarinic antagonist. Fesoterodine is 
rapidly de-esterified to its active metabolite, (R)-2-(3-diiso 
propylamino-1-phenylpropyl)-4-hydroxymethyl-phenol, or 
5-hydroxy methyl tolterodine, which is a muscarinic receptor 
antagonist. Fesoterodine is used as Urinary Incontinence 
Products. It is used to treat overactive bladder. 
0004 Few processes for the synthesis of 3.3-diphenylpro 
pylamine derivatives have been described in the literature. 
0005 Tolterodine and other 3.3-diphenylpropylamine 
analogs were first described in U.S. Pat. No. 5,382,600. Said 
patent described several methods for preparing tolterodine 
and its analogs generally based a process for the preparation 
of Tolterodine. 

0006 U.S. Pat. No. 6,713,464 disclosed a variety of 3.3- 
diphenylpropylamine derivatives, processes for their prepa 
ration, pharmaceutical compositions in which they are 
present and method of use thereof. 
0007 Fesoterodine obtained by the processes described in 
the above prior art does not have satisfactory purity for phar 
maceutical use. 
0008. In order to secure marketing approval for a new drug 
product, a drugs manufacturer must Submit detailed evidence 
to the appropriate regulatory authority to show that the prod 
uct is suitable for release on to the market. The regulatory 
authority must be satisfied, interalia, that the active agent is 
acceptable for administration to humans and that the particu 
lar formulation which is to be marketed is free from impuri 
ties at the time of release and has an appropriate shelf-life. 
0009 Submissions made to regulatory authorities there 
fore typically include analytical data which demonstrate (a) 
that impurities are absent from the drug at the time of manu 
facture, or are present only at a negligible level, and (b) that 
the storage stability, i.e. shelf-life, of the drug is acceptable. 
These data are usually obtained by testing the drug againstan 
external standard, or reference marker, which is a Suitably 
pure sample of a potential impurity or a potential degradation 
product. 
0010 Potential impurities in pharmaceutically active 
agents and formulations containing them include residual 
amounts of synthetic precursors to the active agent, by-prod 
ucts which arise during synthesis of the active agent, residual 
Solvent, isomers of the active agent, contaminants which were 
present in materials used in the synthesis of the active agent or 
in the preparation of the pharmaceutical formulation, and 
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unidentified adventitious substances. Other impurities which 
may appear on storage include Substances resulting from 
degradation of the active agent, for instance by oxidation or 
hydrolysis. 
0011. In general, the chemical purity of the Active Phar 
maceutical Ingredient (API) produced in an industrial scale is 
one of the critical parameters for its commercialization. The 
American Food and Drug Administration (FDA) as well as 
European authorities for drug control require APIs to be free 
of impurities to the maximum possible extent in accordance 
with the instruction Q7A of ICH (International Conference 
on Harmonization). The purpose is to achieve maximum 
safety of use of the medicament in the clinical practice. 
National administration and control authorities usually 
require the content of an individual impurity in the API not to 
exceed the limit of 0.1%. All substances (generally referred to 
as impurities) contained in the API in a quantity exceeding 
0.1% should be isolated and characterized inaccordance with 
ICH recommendations. Nevertheless, the content of Sub 
stances with a known structure (isolated and characterized) in 
a pharmaceutically acceptable ingredient should not exceed 
the limit of 0.15%. 
0012. The process of preparation of a pharmaceutically 
acceptable ingredient as well as the resulting quality of the 
ingredient must be understrict control in accordance with the 
principles of the Good Production Practice. For this control 
an array of methods of analytic chemistry are used among 
which separation techniques allowing very sensitive analyZ 
ing of the ingredient as well as its mixtures with other sub 
stances occupy a prominent position. High Performance Liq 
uid Chromatography (HPLC), ultra-high performance liquid 
chromatography (UPLC) or Gas Chromatography (GC) is 
usually used for this purpose. 
0013 Impurities present in the API are then determined by 
the relative position of the peak in the HPLC or GC chromato 
gram while the peak position is usually expressed as the time 
(in minutes) necessary for the impurity to travel from the 
point of sample injection to the HPLC or GC column filled 
with a suitable sorbent to the detection place. The time nec 
essary for a chemical Substance (e.g. API or impurity) to get 
from the injection point to the detector under standard con 
ditions is referred to as the “retention time'. Retention times 
(RT) related to the retention time of a standard (usually RT of 
the API) are called “relative retention times”. The relative 
retention time (RRT) of the API usually takes the value 1, 
components that need a shorter time to travel to the detector 
manifest lower relative retention times than 1 while compo 
nents travelling more slowly exhibit higher relative retention 
times than 1. Understandard conditions the relative retention 
times are considered as standard characteristics of the ana 
lyZed Substance, i.e. they only depend on the chemical struc 
ture of the particular constituent. The position of the peak in 
the chromatogram, or the retention time, is only a quality 
parameter that does not provide information about the quan 
tity of the analyzed substance. 
0014 For reliable determination of the content of the ana 
lyzed constituent it is necessary to have an analytical standard 
of the substance. The result of the quantity determination is 
usually expressed in percent by weight. If standards of impu 
rities (including raw materials, intermediate products and 
optic isomers) are not available, it is very difficult to deter 
mine their actual content in the API, to find an acceptable 
analytic method and to perform its validation. Without the 
possibility of reliable quality assurance of the API it is not 
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possible to control the process of its production and use the 
obtained substance for the preparation of a pharmaceutical 
formulation. 

0015 Standards of impurities, analytic methods of chemi 
cal purity of the API and quantity determination methods are 
extremely important for the control of the production process 
and consequently for Successful commercialization of the 
product. 

0016. The solution presented by us represents a new and 
convenient method of determining chemically pure Fesotero 
dine (I), including methods of analytical control of the pro 
duction process and quality of the target Substance. Also 
provides the packaging condition that improves its stability. 

SUMMARY OF THE INVENTION 

0017. The invention provides especially analytical stan 
dards and analytical methods used for the control of the 
production process and final quality of Fesoterodine Fuma 
rate. 

0018. One aspect of the present invention is to provide a 
method of testing the purity of a sample of Fesoterodine or its 
salt or a pharmaceutical dosage form comprising Fesoterod 
ine, which method comprises assaying the said sample for the 
presence of compound of formula II or compound of formula 
III. 

0019. Another aspect of the present invention is to provide 
a method of testing the purity of a sample of Fesoterodine or 
its salt or a pharmaceutical dosage form comprising Fesotero 
dine, which method further comprises using a sample of 
compound of formula II or compound of formula III having a 
purity level of at least 80% as a reference marker. 
0020. Another aspect of the present invention is to provide 
compound of formula II or its salt or its enantiomer. 

(II)   
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0021. Another aspect of the present invention is to provide -continued 
compound of formula III or its salt or its enantiomer. 

H3C 

CH3 CH3 

O c-( CH3 
O N-( - / Y-H, 8. as 

s 

(III) 

CH3 

HC-( III II. OH 
N 

Hic-( ( ) 
CH3 

0022. Another aspect of the present invention is to provide 
sample of a compound is in Substantially pure form. 
0023. Another aspect of the present invention is to provide 
method of preparation of the compound of formula II and/or 
compound of formula III, comprising condensation of Fes 
oterodine base or its salt with dihydroxy compound of for 
mula VI. 

0024. Another aspect of the present invention is to provide 
method of preparation of the compound of formula II, com 
prising self condensation of dihydroxy impurity. 

Heat Y 
CH Heat 

(VI) (VI) 
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-continued 

(II) 

0025. Another aspect of the present invention is to provide 
compound of formula V or its salt or its enantiomer. 

(V) 

0026. Another aspect of the present invention is to provide 
method of preparation of the compound of formula V.com 
prising condensation of dihydroxy compound of formula (VI) 
with fumaric acid. 

OH CH3 

(VI) 
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-continued 
O 

OH 

HO Heat 

(V) 

0027. Another aspect of the present invention is to provide 
a pharmaceutical composition comprising fesoterodine or a 
pharmaceutically acceptable salt thereof, and an amount of a 
compound of formula (II) and/or (III) and/or (V). 
0028. Another aspect of the present invention is to provide 
an isolated specific impurity of Fesoterodine Fumarate, 
selected from the group including formula II, III and formula 
V and their salts, characterized by chemical purity of more 
than 50% for use in setting the analytic methods designed for 
quality control of Fesoterodine Fumarate. 
0029. Another aspect of the present invention is to provide 
a vacuum sealed pack comprising Fesoterodine Fumarate 
wherein the Fesoterodine Fumarate is packaged in oxygen 
and moisture impermeable package. 
0030. Another aspect of the present invention is to provide 
a vacuum sealed pack wherein the pack comprises three lay 
CS. 

0031. Another aspect of the present invention is to provide 
a vacuum sealed pack wherein the Innermost layer comprises 
the (LDPE) low density polyethylene bag or (HM, HDPE) 
high molecular high-density polyethylene which is vacuum 
sealed and sealed using heat induction. 
0032. Another aspect of the present invention is to provide 
a vacuum sealed pack wherein the Middle layer is a special 
plastic bag of (HM, HDPE) high molecular high-density poly 
ethylene or Triple Laminate Sunlight Barrier (TLSB) bag 
comprises moisture absorber and nitrogen gas purged and 
sealed using heat induction. 
0033. Another aspect of the present invention is to provide 
a vacuum sealed pack wherein the Outermost layer is triple 
laminated aluminum bag inside black coated or quad lami 
nate ultra barrier (QLUB) bag comprises moisture absorber 
and nitrogen gas purged and sealed using heat induction. 
0034. Another aspect of the present invention is to provide 
a vacuum sealed pack wherein the moisture absorber is 
selected from the group consisting of canister desiccant, des 
iccant, activated carbon, silicas, Zeolites, molecular sieves, 
hydrogels, calcium oxide and diatomaceous earth. 
0035 Another aspect of the present invention is to provide 
a vacuum sealed pack wherein the bag is put in rigid con 
tainer. 
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0036) Another aspect of the present invention is to provide 
a vacuum sealed pack wherein the rigid container is non 
airtight/air-tight plastic/metal drums, HDPE (high density 
polyethylene), PP (polypropylene), LDPE (low density poly 
ethylene), PET, PVC (polyvinyl chloride) drum. 
0037 Another aspect of the present invention is to provide 
an improved packing condition for Fesoterodine Fumarate 
API comprises layers as 

0038 a. Innermost: LDPE bag under vaccumised and 
heat sealed followed by another LDPE bag under vac 
cumised and heat sealed. 

0039 b. Middle: Special plastic bag of HMHDPE hav 
ing desiccant, under nitrogen gas purged and heat sealed. 

0040 c. Outermost: Triple laminated aluminum bag 
inside black coated having desiccant, under nitrogen gas 
purged and heat sealed then packed in HDPE drum 

0041 Another aspect of the present invention is to provide 
an improved packing condition for Fesoterodine Fumarate 
API comprises layers as 

0042 a. Innermost: HMHDPE bag vaccumised and 
heat sealed. 

0043 b. Middle: Triple Laminate Sunlight Barrier 
(TLSB) bag having canister desiccant, nitrogen gas 
purged with vacuum and heat sealed. 

0044 c. Outermost: quad laminate ultra barrier 
(QLUB) bag having canister desiccant, nitrogen gas 
purged with vacuum and heat sealed, then packed in 
HDPE drum. 

DETAILED DESCRIPTION OF THE INVENTION 

0045. The Fesoterodine Fumarate must be analyzed for 
purity, typically by UPLC, HPLC or GC analysis, to deter 
mine if it is Suitable for continued processing or ultimately for 
use in a pharmaceutical product. 
0046. There is eight main known impurities of Fesotero 
dine Fumarate are available which are characterizes as below. 

0047 (i) (R)-2-(3-diisopropylamino-1-phenylpropyl)-4- 
hydroxymethyl phenol hydrogen fumarate (Impurity-A) 
which has the following structure: 

HOOC 

OH HC CH3 \= 

Y COOH 
HO N." 

E CH3 

0048. The impurity-A is detected and resolved from fes 
oterodine fumarate by UPLC with a relative retention time 
(hereafter referred as RRT) of 0.25. 
0049 (ii) (+)-Isobutyrate-2-(3-diisopropylamino-1-phe 
nylpropyl)-4-isobutyrylloxy methylphenylester hydrogen 
fumarate (Impurity-B), which has the following structure: 
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N CH O O 

CH 

HC CH O 
COOH Hooc1s1 

0050 Impurity-B is detected and resolved from fesotero 
dine fumarate by UPLC with an RRT of 2.28. 
0051 (iii) (R)-4-Benzyloxy-3-(3-diisopropylamino-1- 
phenylpropyl)-phenyl-methanol hydrogen fumarate. (Im 
purity-C), which has the following structure: 

N 
HO N CH3 

Y1.-N-" 
CH 

OBn HC CH3 

0.052 The impurity-C is detected and resolved from fes 
oterodine fumarate by UPLC with an RRT of 1.16. 
0053 (iv) (+)3-(3-(diisopropylamino)-1-phenylpropyl)- 
4-(isobutyryloxy)benzoic acid hydrogen fumarate (Impu 
rity-E), which has the following structure: 

CH 

CH, HOOC 

O isit 
O N CH3 

HOOC N 
CH3 

0054 The impurity-E is detected and resolved from fes 
oterodine fumarate by UPLC with an RRT of 0.18. 
0055 (v) (+)-2-(3-(diisopropylamino)-1-phenylpropyl)- 
4-formylphenyl isobutyrate hydrogen fumarate (Impurity 
F), which has the following structure: 

COOH 
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CH3 

CH, HOOC 

N 
N CH3 

N 
O CH3 

O HC CH3 
COOH 

0056. The impurity-F is detected and resolved from fes 
oterodine fumarate by UPLC with an RRT of 1.46. 
0057 (vi) 4-(3-(3-diisopropylamino-1-phenylpropyl)-4- 
(2-isobutyroyloxyphenyl)-methoxy-4-oxobut-2-enoic 
acid hydrogen fumarate (Impurity-G), which has the fol 
lowing structure: 

CH3 

O HOOC 

O test COOH 

N." 
P CH 

O OH 

0058. The impurity-G is detected and resolved from fes 
oterodine fumarate by UPLC with an RRT of 0.27. 
0059 (vii) R-(+)-N,N-diisopropyl amine-3-(2-Benzy 
loxy-5-Methylphenyl)-3-Phenyl propyl amine hydrogen 
fumarate (Impurity-H) which has the following structure: 

OBn HC CH 
HOOC C." - 

CH 

COOH 

0060 Impurity-H is detected and resolved from fesotero 
dine fumarate by UPLC with an RRT of 2.67. 
0061 (viii) (R)-2-(3-(diisopropylamino)-1-phenylpro 
pyl)-4-methylphenyl isobutyrate hydrogen fumarate (Im 
purity-I) which has the following structure: 
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COOH Hooc1)-1 

0062 Impurity-I is detected and resolved from fesoterod 
ine fumarate by UPLC with an RRT of 1.93. 
0063. Above all are the known impurities of Fesoterodine 
Fumarate API. During the stability study of Fesoterodine 
Fumarate present inventors have found two novel impurities 
of Fesoterodine Fumarate. 

0064. During analysis of the stability samples offesotero 
dine fumarate, after 2-6 months stability at 25°C. and above 
temperature, the unknown impurity (1.82 RRT) detected 
which was not observed during initial analysis. 
0065 Present inventors carried out the stability study of 
Fesoterodine Fumarate at different conditions and summa 
rized the table shown below which easily indicate how the 
impurity at 1.82 RRT is increasingly generated. 
0066 Stability Study of Fesoterodine Fumarate at 25° 
C+/-2° C. 60%+/-5% RH 

Dihydroxy O.29 RRT Purity of 

Time impurity (active (Fumaric acid Fesoterodine 

duration metabolite) ester) 1.82RRT fumarate 

Initial O.07% O.O.3% ND 99.69% 

1 month O.15% O.05% ND 99.52% 

2 month O.27% O.07% ND 99.38% 

3 month O.40% O.08% O.01% 99.25% 

4 month O.S3% O.07% O.02% 99.11% 

6 month 1.02 O.12% O.11% 98.42% 

0067 Stability Study of Fesoterodine Fumarate at 40° 

Dihydroxy O.29 RRT 0.29 Purity of 

Time impurity (active RRT (Fumaric Fesoterodine 
duration metabolite) acid ester) 1.82RRT fumarate 

Initial O.07% O.O.3% ND 99.69% 

1 month O.64% O.10% O.06% 98.92% 
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0068 Stability Study of Fesoterodine Fumarate at 30° 
C+/-2° C. 65%-7-5% RH 

Dihydroxy O.29 RRT Purity of 

Time impurity (active (Fumaric acid Fesoterodine 

duration metabolite) ester) 1.82 RRT fumarate 

Initial O.07% O.03% ND 99.69% 

1 month O.23% O.06% ND 99.43% 

2 month O.45% O.09% O.02% 99.15% 

3 month O.71% O.10% O.07% 98.84% 

4 month O.76% O.09% O.11% 98.74% 

0069 Stability Study of Fesoterodine Fumarate at 2-8°C. 

Dihydroxy O.29 RRT Purity of 

Time impurity (active (Fumaric acid Fesoterodine 

duration metabolite) ester) 1.82 RRT fumarate 

Initial O.07% O.03% ND 99.69% 

3 month O.11% O.04% ND 99.61% 

6 month O.15% O.05% ND 99.52% 

0070 Stability Study of Fesoterodine Fumarate with 30% 
Dihydroxy Impurity 

Dihydroxy 0.29 RRT 
impurity (Fumaric Purity of 
(active acid Fesoterodine 

metabolite) ester) 1.82 RRT fumarate 

In open dish At 38.58% O.42% 1.89% 57.63% 

40° C. +f- 2°C. 

75% -f- 5% RH 

for 192 hours 

In RBF with 37.53% O.35% 1.70% S8.59% 

methyl ethyl 
ketone and 

water at 800 C. 

for 30 hrs 

0071. During Stability study of Fesoterodine Fumarate at 
25° C.+/-2° C. 60%+/-5% RH present inventors found 
unknown impurity at 1.82 RRT, this impurity was isolated by 
preparative HPLC. Purity of the isolated solid was found to be 
more than 80%. Structure of impurity was confirmed by LC 
MS, 1H and 13C NMR spectroscopy. On the basis of spectral 
data, the structure of the impurity was confirmed as asym 
metric dimer impurity (compound of formula III), 
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(III) 

(0072 Compound of Formula III 
0073. Further, during Stability study of Fesoterodine 
Fumarate at 40° C.+/-2° C. 75%+/-5% RH present inventors 
found unknown impurity at 1.82 RRT. When they tried to 
isolate this impurity by preparative HPLC, during this pro 
cess they surprisingly found that there are two impurities 
which are present at same RRT. They can differentiate these 
two impurities using preparative HPLC. They isolated both 
the impurities and structures of impurities were confirmed by 
LC-MS, 1H and 13C NMR spectroscopy. On the basis of 
spectral data, the structure of the impurities was confirmed as 
Fesoterodine symmetric dimer impurity (compound of for 
mula II) and asymmetric dimer impurity (compound of for 
mula III), 

(II) 
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-continued 
(III) 

HC 

CH CH3 

O H3C -( CH3 
O N-( 

( ) -/ CH 

O 

CH ( ) 
HC-( III OH s-/ 

CH 

0074 These impurities were unambiguously confirmed 
by Synthesis also. 

Y Heat 

OH CH3 

(VI) 
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-continued 

(III) 
asymmetric 

dimer impurity 

CH3 

HC-( III. . . OH 
N 

CH3 

(II) 
symmetric 

dimer impurity 

0075 For the control of the production process, especially 
for reliable setting of analytic methods it was necessary to 
prepare an analytical standard of compound of formula II and 
compound of formula III with acceptable chemical purity and 
content. To achieve an acceptable quality of the standard the 
substance had to be free of all foreign constituents, this was 
achieved by a procedure characterized by condensation of 
Fesoterodine base with dihydroxy impurity in presence of 
heat. These impurities are then separated using column chro 
matography. 
0076. By means of this method a highly chemically pure 
analytical standard was obtained that can be used for the 
purposes of setting the determination methods of chemical 
purity as well as the content of the analyzed substance in any 
sample. The process used for the preparation of the analytical 
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standard of compound of formula II and compound of for 
mula III is described in example 
0077. There is another method of preparation of the com 
pound of formula II, comprising self condensation of dihy 
droxy impurity. 

CH3 Heat 

(VI) 

(II) 

0078. There is one more possible impurity is of the com 
pound of formula IV, can synthesize by self condensation of 
fesoterodine. 

Heat 
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-continued 
H3C 

( ) O CH 

HC-( III II. O 
N CH3 

Hic-( ( ) H3C 
CH 

(IV) 

0079. In the case of pharmaceutically acceptable Fes 
oterodine (I) the content of the Fesoterodine symmetric dimer 
impurity (formula II) and asymmetric dimer impurity (for 
mula III), in the target Substance must not exceed the limit of 
0.15%. Due to the setting of analytic methods for determina 
tion of optical purity it is usually necessary to synthesize the 
standards of both the dimer impurities. 
0080. The object of the invention will be explained in a 
more detailed way by means of the following Examples, 
which, however, do not have any influence on the scope of the 
invention defined in the claims. 

EXAMPLES 

0081 
mula III 
I0082 Charge Fesoterodine base (3.0 gm), dihydroxy 
impurity (2.0 gm) at 25-35°C. Heat the reaction mixture to 
dissolve solid and maintain it at 60-70° C. for 8 hrs. Cool the 
reaction mixture at 25°C.-35°C. Charge ethylacetate (25 ml) 
and heptane (25 ml) in reaction mass at 25-35° C. Stir the 
reaction mass at 25-35° C. for 2.0 hrs. Decant the upper 
solvent layer and then distill out the residual solvent at 30°C. 
under vacuum. Separated the compound of formula II and 
compound of formula III using column chromatography (mo 
bile phase-ethyl acetate:hexane:diethylamine) 
I0083 Analytical data of asymmetric dimer impurity (III) 
10084) 1HNMR (CDC13 300 MHz) 8: {dd, 1.332 CH 
(CH3)2}, {dd, 1.12 CH-(CH3)2}, {dd, 1.08 CH (CH3)2}, 
{dd, 0.89 CH-(CH3)2, CH-(CH3)2}, {m, 2.0 3CH 
(CH3)2}, {m, 2.32 2CH-(CH3)2, CH2-CH2}, {t, 2.76 
CH2-CH2}, {t, 2.95 CH2-CH2}, {t, 3.23 CH2-CH2}, {s, 
4.24CH2-O}, {s, 4.34CH2-O}, {t, 4.09 CH-phenyl, {t, 4.09 
CH-phenyl, {t, 4.51 CH-phenyl}, {m, 6.69-7.31 16 aromatic 
CH}, 
I0085 Mass: 735.8 (M+1) 
I0086) 13CMR (APT): (CDC13) 8: 175.12 (C=O), 132. 
46-155.34 (8 quaternary aromatic carbon), 118.32-128.438 

Preparation of Compound of Formula II and For 
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(12 aromatic CH-carbon), 33.04-71.89 (6 CH2), 34.12-41.70 
(3 CH), 47.85-48.61 (2 CH), 18.88-20.54 (6 CH3) 
0087 Analytical Data of Symmetric Dimer Impurity (II) 

0089 Mass: 665.7 (M+1) 
0090 13CMR (APT): (CDC13) 8: 132.46-155.34 (4 qua 
ternary aromatic carbon), 118.21-128.42 (6 aromatic CH 
carbon), 33.02-71.58 (3 CH2), 39.30-47.86 (2 CH), 19.44 
19.84 (2 CH) 
0091 Preparation of Compound of Formula V 
0092 Charged dihydroxy impurity (5.0gm), fumaric acid 
(2.547 gm) at 25-35° C. and heat the mixture at 110-115° C. 
for 24-48 hrs. Cooled the reaction mixture at 25° C.-35° C. 
Purified the above compound through column chromatogra 
phy or preparative HPLC and collect fraction and distilled out 
at 30° C. and degas it for 2 hrs at 30°C.wt of impurity around 
500 mg. 
0093. Analytical Data of Fumaric Acid Ester Impurity (V) 

0.095 Mass: 440.1 (M+1) 
0096. Analytical Experimental 
0097. The LC system, used for method development and 
forced degradation studies and method validation was 
Waters-Alliance (manufactured by Waters India Ltd) LC sys 
tem with a photo diode detector. The out put signal was 
monitored and processed using Empower Software system 
(designed by Waters India) on IBM computer (Digital Equip 
ment Co). 
0098. The chromatographic column used was a Waters 
Aquity BEH C18 100 mmx2.1 mm column with 1.7 um 
particles. The mobile phase consists buffer (1.4 g of Diso 
dium hydrogen phosphate in 1000 mL of water pH-8.0 with 
orthophosphoric acid), and solvent is acetonitrile. The flow 
rate of the mobile phase was kept at 0.3 ml/min. beginning 
with the gradient ratio of mobile phase buffer and solvent 
50:50(v/v), system was continued at the same ratio for 2 
minutes. The ratio was changed linearly 30:70(v/v) within 7 
minutes and again system was continued at the same ratio for 
9 minutes. After 1.5 minutes the initial gradient of 50:50 is for 
2.5 minutes to be conditioned for every analysis. The column 
temperature was maintained at 45° C. and the wavelength was 
monitored at a wavelength of 220 nm. The injection volume 
was 3 ul. for related substances determination. Acetonitrile 
was used as diluent during the standard and test samples 
preparation. 
0099 
0100. To avoid degradation during stability, following is 
the recommended packing condition for Fesoterodine Fuma 
rate: 

0101 Innermost: LDPE bag under vaccumised and heat 
sealed followed by another LDPE bag under vaccumised 
and heat sealed. 

0102 Middle: Special plastic bag of HMHDPE having 
desiccant, under nitrogen gas purged and heat sealed. 

Packaging Conditions 
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0103) Outermost: Triple laminated aluminum bag inside 
black coated having desiccant, under nitrogen gas purged 
and heat sealed then packed in HDPE drum 

0104 Further better packing condition to avoid degrada 
tion of Fesoterodine Fumarate: 

0105 Innermost: HMHDPE bag vaccumised and heat 
sealed. 

0106 Middle: TLSB bag having canister desiccant, nitro 
gen gas purged with vacuum and heat sealed. 

0107 Outermost: QLUB bag having canister desiccant, 
nitrogen gas purged with vacuum and heat sealed, then 
packed in HDPE drum. 

(0.108 Material should be packed at 25° C.+/-2° C. 
35%f-5% RH 

1-22. (canceled) 
23. A compound of formula II or its salt or its enantiomer. 

(II) 

24. An isolated specific impurity of Fesoterodine Fuma 
rate, compound of formula II as claimed in claim 23, charac 
terized by chemical purity of more than 50% for use in setting 
the analytic methods designed for quality control of Fesotero 
dine Fumarate. 

25. Fesoterodine Fumarate having a content of compound 
of formula II as claimed in claim 23, less than 0.3% by mole. 

26. A pharmaceutical composition comprising Fesoterod 
ine or a pharmaceutically acceptable salt thereof, and an 
amount of a compound of formula (II) as claimed in claim 23. 

27. A process for preparation of the compound of formula 
II, comprising: 
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(a) self condensation of dihydroxy compound (VI), or 

(VI) 

(b) condensation of Fesoterodine base (I) or its salt with 
dihydroxy compound (VI). 

28. A vacuum sealed pack comprising Fesoterodine Fuma 
rate which is free of compound of formula (II) as claimed in 
claim 23, wherein the Fesoterodine Fumarate is packaged in 
a moisture and oxygen impermeable package. 

29. A vacuum sealed pack according to claim 28, wherein 
the pack comprises three layers: 

a. an Innermost layer comprises a (LDPE) low density 
polyethylene bag or (HM, HDPE) high molecular high 
density polyethylene which is vacuum sealed and sealed 
using heat induction; 

b. a Middle layer that is a special plastic bag of (HM, 
HDPE) high molecular high-density polyethylene or 
Triple Laminate Sunlight Barrier (TLSB) bag compris 
ing a moisture absorber and nitrogen gas purged and 
sealed using heat induction; 

c. an Outermost layer that is triple laminated aluminum bag 
inside a black coated or quad laminate ultra barrier 
(QLUB) bag comprising a moisture absorber and nitro 
gen gas purged and sealed using heat induction. 

30. A compound of formula III or its salt or its enantiomer: 

(III) 

H3C 

CH3 CH3 

O HC-( CH3 
N-( - / CH3. 

O 

O 

... ( ) 
HC-( III OH s-/ 
ic-( K) CH3 

s X 
s 
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31. An isolated specific impurity of Fesoterodine Fuma 
rate, compound of formula III as claimed in claim 30, char 
acterized by chemical purity of more than 50% for use in 
setting the analytic methods designed for quality control of 
Fesoterodine Fumarate. 

32. Fesoterodine Fumarate having a content of compound 
of formula III as claimed in claim 30, less than 0.3% by mole. 

33. A pharmaceutical composition comprising Fesoterod 
ine or a pharmaceutically acceptable salt thereof, and an 
amount of a compound of formula (III) as claimed in claim 
3O. 

34. A process for preparation of the compound of formula 
III as claimed in claim 30, comprising condensation of Fes 
oterodine base (I) or its salt with dihydroxy compound (VI). 

(VI) 

OH CH 

(I) 

35. A vacuum sealed pack comprising Fesoterodine Fuma 
rate which is free of compound of formula (II) as claimed in 
claim 30: wherein the Fesoterodine Fumarate is packaged in 
moisture and oxygen impermeable package. 

36. A vacuum sealed pack according to claim 35, wherein 
the pack comprises three layers: 

a. an Innermost layer comprises a (LDPE) low density 
polyethylene bag or (HM, HDPE) high molecular high 
density polyethylene which is vacuum sealed and sealed 
using heat induction; 

b. a Middle layer that is a special plastic bag of (HM, 
HDPE) high molecular high-density polyethylene or 
Triple Laminate Sunlight Barrier (TLSB) bag compris 
ing a moisture absorber and nitrogen gas purged and 
sealed using heat induction; 

c. an Outermost layer that is a triple laminated aluminum 
bag inside black coated or quad laminate ultra barrier 
(QLUB) bag comprising a moisture absorber and nitro 
gen gas purged and sealed using heat induction. 
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37. A compound of formula V or its salt or its enantiomer. 

(V) 

O OH 

38. An isolated specific impurity of Fesoterodine Fuma 
rate, compound of formula V as claimed in claim 37, charac 
terized by chemical purity of more than 50% for use in setting 
the analytic methods designed for quality control of Fesotero 
dine Fumarate. 
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39. Fesoterodine Fumarate having a content of compound 
of formula V as claimed in claim 37, less than 0.3% by mole. 

40. A pharmaceutical composition comprising Fesoterod 
ine or a pharmaceutically acceptable salt thereof, and an 
amount of a compound of formula (V) as claimed in claim37. 

41. A process for preparation of the compound of formula 
V as claimed in claim 37, comprising condensation of dihy 
droxy compound of formula (VI) with fumaric acid. 

(VI) 

  


