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What: ia elaiawd 

1. An isolated compound having the structure: 

or a salt thereof. 

2. The isolated compound of claim 1, in mono-hydrate form. 

3. A composition comprising a compound having the structure: 

.X) 
k 

or a salt thereof, 

wherein the composition is free of laquinimod or a salt 
thereof. 

4. The composition of claim 3, wherein the compound is in mono-
hydrate form. 
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5. A process for preparing N-ethyl-4~hydroxyl-l-methyl-5~ 
(methyl (2,3,4,5,6-pentahydroxyhexyl) amino)-2-oxo-N-phenyl-
1,2-dihydroquinoline-3-carboxamide comprising the steps of: 

a) reacting laquinimod or a salt thereof with meglumine 
in an aqueous solution; 

b) adjusting the pH of the aqueous solution to less than 
2; and 

c) isolating and obtaining N-ethyl-4-hydroxyl-l-meth.yl-5-
(methyl(2,3,4,5,6-pentahydroxyhexyl)amino)-2-oxo-N-
phenyl-1,2-dihydroquinoline-3-carboxamide from the 
reaction mixture. 

6. The process of claim 5, wherein the salt of laquinimod is a 
sodium salt. 

7. A process for preparing N-ethyl-4-hydroxyl-l-methyl-5-
(methyl (2,3,4,5,6-pentahydroxyhexyl)amino)-2-oxo-N-phenyl-
l,2-dihydroquinoline-3-carboxamide comprising the steps of: 

a) dissolving 5-iodo-laquinimod, meglumine and Cul in 
Dimethylformamide (DMF) to form a mixture; 

b) removing DMF from the mixture of step a) to obtain an 
residue; 

c) dissolving the residue of step b) in methanol to 
obtain a mixture; 

d! adding silica gel to the mixture of step c) to obtain 
a suspension; 

e) evaporating the suspension of step d) to dryness; and 

f) isolating and obtaining N-ethyl-4-hydroxyl-l-methyl-5-
(methyl(2,3,4,5,6-pentahydroxyhexyl)amino)-2-oxo-N-
phenyl-l,2-dihydroquinoline-3-carboxamide from the 
suspension of step e). 
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8. The method of claim 7, wherein the mixture of step a) is 
stirred for 2 hours at 35-38"C prior to step b). 

9. The method of claims 7 or 8, wherein step b) is achieved by 
DMF distillation at 2 mbar vacuum. 

iiea.ed,-by,£lash.,columti,chxQiiia.tagraptiy,„on„-si.lica.,,gel. 

Aihyrtrnrpi-innl ine-Jicarhnmrniiie prepared by any one of claims 

A pharmaceutical composition comprising laquinimod or a 
pharmaceutically acceptable salt thereof, N-ethyl-4-
hydroxyl-l-methyl-5-(methyl(2,3,4,5,6-
pentahydroxyhexyl!amino)-2-oxo-N-phenyl-l,2-
dihydroquinoline-3-carboxamide or a salt thereof, and at 
least one pharmaceutically acceptable carrier, 

wherein M-ethyl-4~hydroxyl-l-methyl-5-(methyl(2,3,4,5,6-
pentahydroxyhexyl) amino)-2-oxo-N-phenyl-l,2-
dihydroquinoline-3-carboxamide is present in the 
pharmaceutical composition in an amount greater than about 
0.1% w/w, relative to the amount of laquinimod, based on a 
determination by an HPLC method. 

\o 
The pharmaceutical composition of claim ,12*, wherein N-ethyl-
4-hydroxyl-l-methyl-5- (methyl(2,3,4,5,6-
pentahydroxyhexyl)amino)-2-oxo-N-phenyl-l,2-
dihydroquinoline-3-carboxamide is present in the 
pharmaceutical composition in an amount greater than about 
0.2% w/w, relative to the amount of laquinimod, based on a 
determination by an HPLC method. 

\ O H 
The pharmaceutical composition of claim ̂ 2 or 1-3', wherein N-
ethyl-4-hydroxyl-l-methyl-5-(methyl(2,3,4,5,6-
pentahydroxyhexyl)amino)-2-oxo-N-phenyl-l,2-
dihydroquinoline-3-carboxamide is present in the 
pharmaceutical composition in an amount not more than about 
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1.0%, by weight, relative to the amount of laquinimod, based 
on a determination by an HPLC method. 

Jfae pharmaceutical composition of any one of claims 12-14, 
iln i i n I "ir~| IIIIHIIHII ii|ii 11 11 composition is less than one week 
old, and the teimerature JailllU '-Mia less than one week did 
not exceed ambient temperature. 

1 '1. ft .n. X fllHC f*V f•I I ̂  I 1 — 1 

wherein the at least one ph 
is magnesium stearate. 

^LCcef^tai^l'C''' *'Salt — •• of 

(.8.* Ths pharmaceutical composition of any one of claims 12-17*, 

A process for preparing a validated pharmaceutical 
composition comprising laquinimod or a pharmaceutically 
acceptable salt thereof, and at least one pharmaceutically 
acceptable carrier, comprising: 

a) obtaining a batch of laquinimod or a pharmaceutically 
acceptable salt thereof; 

b) determining the amount of N-ethyl-4-hydroj<yl-l-methyl-
5-(methyl(2,3,4,5,6-pentahydroxyhexyl)amino)-2-oxo-N-
phenyl-l, 2-dihydroquinoline-3-carboxamide in the batch 
using a suitable apparatus; and 

c) preparing the pharmaceutical composition from the 
batch only if the batch is determined to have not more 
than about 1.0% N-ethyl-4-hydroxyl-l-methyl-5-
(methyl(2,3,4,5,6-pentahydroxyhexyl)amino)-2-oxo-N-
phenyl-l, 2-dihydroquinoline-3-carboxamide by weight 
relative to the amount of laquinimod. 

- 28 -



WO 2013/169746 PCT/US2013/039911 

pf. A process for preparing a packaged pharmaceutical 
composition comprising laquiniinod or a pharmaceutically 
acceptable salt thereof comprising: 

a) obtaining a pharmaceutical composition of laquinimod 
or a pharmaceutically acceptable salt thereof; 

b) analyzing the pharmaceutical composition for the 
presence of N-ethyl-4-hydroxyl-l-methyl-5-
(methyl(2,3,4,5,6-pentahydroxyhexyl) amino)-2-oxo-N-
phenyl-l ,2-dihydroquinoline-3-carboxamide; and 

c) packaging the pharmaceutical composition in a light-
resistant packaging only if the content of N-ethyl-4-
hydroxyl-l-methyl-5-(methyl(2,3,4,5,6-
pentahydroxyhexyl)amino)-2-oxo-N-phenyl-l,2-
dihydroquinoline-3-carboxamide is not more than about 
1.0% by weight relative to the amount of laquinimod. 

A process of distributing a validated batch of a 
pharmaceutical composition comprising laquinimod or a 
pharmaceutically acceptable salt thereof and at least one 
pharmaceutically acceptable carrier, comprising: 

a) obtaining a batch of the pharmaceutical composition; 

b) performing stability testing with a sample of the 
batch; 

c) determining the total amount of N-ethyl-4-hydroxyl-l-
methyl-5-(methyl(2,3,4,5,6-pentahydroxyhexyl)amino)-2-
oxo-N-phenyl-l,2-dihydroquinoline-3-carboxamide in the 
sample of the batch by a suitable apparatus after 
stability testing; 

d) validating the batch for distribution only if the 
sample of the batch after stability testing is 
determined to have not more than about 1.0% by weight 
of N-ethyl-4-hydroxyl-l-methyl-5-(methyl(2,3,4,5,6-
pentahydroxyhexyl)amino)-2-oxo-N-phenyl-l,2-
dihydroquinoline-3-carboxamide relative to the amount 

- 29 -



WO 2013/169746 PCT/US2013/039911 

of laquinimod; and 

e) distributing the validated batch. 

13 -15 
IL J* The process of any one of claims wherein the 

" pharmaceutical composition comprises the pharmaceutically 

YV 

acceptable salt of laquinimod which is a sodium salt. 

N~ethyl-4-hydroxyl-l-methyl-5-(methyl(2,3,4,5,6-
pentahydroxyhexyl)amino)-2-oxo-N-phenyl-l,2-
dihydroquinoline-3-carboxamide or a salt thereof for use, as 
a reference standard to detect trace amounts of N-ethyl-4-
hydroxyl-l-methyl-5-(methyl(2,3,4,5,6-
pentahydroxyhexyl) amino)-2-oxo-N-phenyl-l,2-
dihydroquinoline-3-carboxamide in a pharmaceutical 
composition comprising laquinimod or a pharmaceutically 
acceptable salt of laquinimod. 

-^cXagosxs—coiapxisxag-adminisfcecLns—to_jthe_patJ^aiL-iaa-^aiauat-
t hs GSitiGn* *ain^^*0ne'0_£j daiTEts -19 

£6T" An isolated compound having the structure: 

a. 
I OH o r=^ 

AV^ 
or a salt thereof. 

J/f. A process for preparing a pharmaceutical composition 
comprising laquinimod or a pharmaceutically acceptable salt 
thereof comprising: 

a) obtaining a batch of laquinimod or a pharmaceutically 
acceptable salt thereof; 
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b) performing stability testing with a sample from the 
batch; 

c) determining the total amount of N-ethyl-4-hydroxyl-l-
methyl-5-(methyl(2,3,4,5,S-pentahydroxyhexyl) amino)-2-
oxo-N-phenyl-1,2-dihydroquinoline-3-carboxairu.de in the 
sample by a suitable apparatus after stability 
testing; and 

d) preparing the pharmaceutical composition from the 
batch only if the batch is determined to have not more 
than about 1.0% N-ethyl-4-hydroxyl-l-methyl-5-
(methyl(2,3,4,5,6-pentahydroxyhexyl) amino)-2-oxo-N-
phenyl-l, 2-dihydroquinoline-3-carboxamide by weight 
relative to the amount of laquinimod. 

A process for preparing a packaged pharmaceutical 
composition comprising laquinimod or a pharmaceutically 
acceptable salt thereof comprising.-

a) obtaining a batch of pharmaceutical composition 
comprising laquinimod or a pharmaceutically acceptable 
salt thereof; 

b) performing stability testing with a sample from the 
batch; 

c) determining the total amount of N-ethyl-4-hydroxyl-l-
methyl-5-(methyl(2,3,4,5,6-pentahydroxyhexyl) amino)-2-
oxo-N-phenyl-1,2-dihydroquinoline-3-carboxamide in the 
sample by a suitable apparatus after stability 
testing; and 

d) packaging the pharmaceutical composition in only if 
the content of N-ethyl~4-hydroxyl-l-methyl-5-
(methyl(2,3,4,5,6-pentahydroxyhexyl)amino)-2-oxo-N-
phenyl-l, 2-dihydroquinoline-3-carboxamide in the 
sample is determined to be not more than about 1.0% by 
weight relative to the amount of laquinimod. 
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