
1. 	A process for preparing a substantially pure SNS-595 substance, comprising 

(a) 	reacting Compound. 3 
0 

CO2 Et 	 / 

I 

MeHN 	N 	N'' N'N"--
Ff  

.z. 	NI / 	S 
MeO 	 1.1 	 i 

3 	 / 
/ 

with. a first aqueous base followed by neutralizing to o fain a primary SNS- 

595 hydrate; 	 / 

(b) dehydrating the primary SNS-595 hydrate from s -ep (a) and reacting the 

dehydrated product with a second aqueous base followed by neutralizing to 

obtain a secondary SNS-595 hydrate; and 	/ 

(c) dehydrating the secondary SNS-595 hydrate obtained in step (b) to obtain the 

substantially pure SNS-595 substance. 
/ 

/ 
2. 	The process of claim 1, wherein the first and second aqueous bases are 

ethanol; the neutralizations of steps (a) and , ) are accomplished with acetic acid; and the 

dehydration of steps (b) and (c) are accorrip ished with ethanol. i. 
I 

 

3. 	The process of clairna, wherein the substantially pure SNS-595 substance / . 
obtained from step (c) comprises4bout 0 to 0.01% Compound 4 

f 
OH 0 

Cl
„----,::N.1---..N. 0 

/ 	 yL, 
i 	 \—/  

/ 
, 	 4 

based on totakWeight of the substantially pure SNS-595 substance. 
1 / 

$ 	The process of claim 1, wherein Compound 3 is obtained by reaction of 

Compbund 1 
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with Compound 2 
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5. 	A process for preparing substantially pureiCompound 3 
, / 

0 
CO2Et 

MeHN 

.-... 	N / 	S 
Me0 	t..,J 

3, 
comprising reacting Compound 1 

o 
co2Et 

, 	C1 .-S'N
k  N j 

N N S 	- N 
L--,-/ 

I 

with Compound. 2 with 

MeO, 	NHMe 

pure 

* 2 Ts0H 
/ 
/ 	 H 
i 

f 	 2 

i.n the prese/nce of N,N-diisopropyleth.ylamine and water to obtain substantially 

Compound 3. 



--- 	-Theprocess-ofclaim--5,wherein,the substantially pure-Compound I obtained— 

comprises from 0 to about 0.1% Compound I 
o 

co2Et 

CI 	N
J.,N  

s 	-,I., • N 
V.,-.J 

1 

based on total weight of substantially pure Compound 3. 

7. A process for preparing a substantially pure SKIS-595 s bstance, comprising: 

(a) reacting Compound 1 

co2Et 
,s. I 	1 

1 N 
,L S 	- N 
\,_--/ 

with Compound 2 
1 

r. 

Me0, NHkie 

/ 	• 2 Ts0H 

2 

in the presence of N,N-diisop opylethylamine and water to obtain substantially pure 

Compound 3 	/ 

o 
CO2Ei.- 

.. 	1 
MeHN 

INV S MeC5 1_,/ 

i / 

3; 

(b) / reacting the substantially pure Compound 3 with an aqueous base followed 

/ by neutralizing to obtain a primary SNS-595 hydrate; and 



---dehydratingt 	rimary-SN-S-5-95-hydrate,obtained-in-step.ka)4o-obtain-the-- 

substantially pure SM.-595 substance. 

s 
8. 	The process of claim 7, wherein the substantially pure Compound 3 ok1aiii 

comprises about 0 to 0.1% Compound 1 

o 

I 

CO2Et 

/ 
 ci 	N 	

S 

S 	
,, 
-N 

1 	 .. / 

based on total weight of the substantially pure Compound 3. 	
, 

/ 

9. 	The process of claim 7, wherein the substaially pure SNS-595 

obtained from step (c) comprises about 0 to 0.01% Compound 4 
• 

substance 

OH Of 
/ 

H 

C I 	,N 	0 
//;,,IN  

,,,S 
—  \/ 

if  

/ 	4 
; 

based on total weight of the substantihy pure SNS-595 substance. 

I 
10. 	Th.e process of taim 7, wherein the substantially pure SNS-595 

obtained from step (b) com rises about 0 to 0.02% Compound 5 

0 	0 

,i. i 	 1 	OH 
, 

substance 

CI 	N 
J

s 	 rIN 
S 	1\1 
\....1 

..,• 
based onstotal weight of the substantially pure SNS-595 substance. 

ed.  



comprising-substantially-pure .SN S-595. substancerwherein— 

the substantially pure SNS-595 substance comprises about 0 to 0.03% Compound 4 

OH 0 

1 	H 

/ 

S 	N 
1=i 	 . 

4 

based. on total weight of the substantially pure SNS-595 substance. 	, 

i 

12. The composition of claim 11, wherein the substanfilly pure SNS-595 

substance comprises about 0 to 0.01% Compound 4, at the timyof production of the 

composition. 	 / 

/ 

13. A composition comprising SNS- 	
/

595 arKI about 0 to 0.04 wt% Compound 5 

0 	0 / 
/ 

	

, 	1 	A 	
OH 

	

,,---..- 	--.../- ..-- CI 	N 	iN 

/S 	1\1 
/ 

5. 

14. The composition.  -f claim 13, wherein the substantially pure SNS-595 

substance comprises about 010 0.02% Compound 5, at the time of production of the 

composition. 
/ 

/ 
15. A composition comprising SNS-595 and water, wherein about 100 mg of 

SNS-595 is prese , t for every 10 mL of the composition, the composition is essentially free 

of visible parti .es, and the composition is stable with respect to visible particles. 

. 	The composition of claim 15, wherein the composition consists essentially of 

100 n .J SNS-595, 450 mg D-sorbitol, water, and meth.anesulfoni.c acid, wherein the pH of 



-----the--oempo&ition-is-about-2,53-and-wherein-th-e-water-isiaresentin.an-amountto-proNide-&- 

total composition volume of 10 mL. 

17. The composition of claim 1.1, wherein the composition is stable wit 	espect 

to visible particles when contacted with a compound capable of transforming Conipound 4 
i 

OH 0 	 i 

H 

I 	N 	0 	
, 

it  S N N 
\—/ 	

e 

4 
.: 

to Compound 6 

OH 	OH 

..,,,- 	4 .......... 
I 	 11  

	

,,,, 	-.. CI''N'N NO 	0 	NI/ 	N 	CI 
) 	 , S N N  il 	i S N \___./ 	 / 

9, 

I 
6. 

18. The composition of claim 15; wherein th.e composition. is stable for 1, 3, 6, 

12, 18, 24, 36, or 42 months. 

19. A composition cony rising SNS-595 and water, wherein about 100 mg of 

SNS-595 is present for every 10,ML of the composition, and the composition is stable with 

respect to quantity of sub-visi 	e particles therein. 
... 

20. A compo, tion consisting essentially of SNS-595 and 0.03 wt% or less 

Compound 4 	/  
/ 	 OH 0 

/i 

	

',''...')LI 	H 

xr 

I 

	

Cl.,:-.N.,--.I 	
N.. 0 

S N  N 
/ 	 1L--_—/ / 



21. A composition consisting essentially of SNS-595 and 0.04 wt% or less 

Compound 5 

0 	0 

OH 1 	1 	.._. 	, 

CI
.,-..-, N.-- 

S N N  N 

.N.,- 

-) ' 
1---1  

5. < 

22. A composition comprising SNS-595 and 0.07 Net% or less total Compound. 4 

and Compound 5 	• / 

OH 0 

------)Li 	H 

C 1 	N 	N 	0 

s., 

, , 	..-- 	1  
eir 	1\1 	N 

0 

OH 

, 1 	)s.,. S" N 
1--1 

S N  N 
i 	\_--/ 

4 

i i 

5. 

23. A. composition compriging SNS-595 and 0.3 mg or less Compound 4 

OH 0 

// 1-1 1 
CNNO 

,L S N  N 

/ ." 4  
per gram of SNS-595. 

/ 
/ 

24. /A composition comprising SNS-595 and 0.4 mg or less Compound 5 



O 	0 

OH 
„._ 	I 	I 	 i 

Cl"--'sNN" 	 rJP 

)N 	 s 
 1 

S 	I\I 

5 

per gram of SNS-595. 

25. 	A composition comprising SNS-595 and 0.7 mg 0 less total Compound. 4 

and Compound 5 
, 

OH o 	 /0 	0 

-• 	H 	 1 	OH 
•P 

CI 	 I 	N 
L S 	 S 	'1\1 

....._ \ 	 1...-=/ 

4 	 5 

per gram of SNS.595. 

r. 
26. A composition comprising SNS-595 and less than or equal to 0.15% of 

compound 7 

Ho, 	 co,H 

,N 	N 

H 3 d 
N 	, 

' \ = ._. .4 	cH3(1 

7 

based on total weight,of the composition. 

27. AA aqueous solution consisting essentially of: 

(a) 	..,.,../10 g of a substantially pure SNS-595 substance comprising SNS-595 and 
i„.. 

Compound 4 wherein the substantially pure SNS-595 substance contains 3 mg or 

less Compound 4 per gram 
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OH 0 / 
f.,  

C I  

S 	N 	 / \....,../  

4 	 / 

/ 

(b)  4.5 g of sorbi.tol: and 	/ 

(c)  sufficient meth.anesullonic acid to provide a/pH of 2.5; 

per 100 mL of the solution. 	 I /.  / 

if  28. A product comprising a container containing 10 mL of th.e solution of claim 

25. / 
15  

29. An aqueous solution consisting essentially of: 

(a) 10 g of a substantially pure/  SNS-595 substance consisting of SNS- 
t 595 and. Compound 5 	 el' 

/ 
l 0 	0 

OH 
,,....-

1  

, ,,, 
S N  N 

\,._.—J 

/ i. 	5 

wh.erei.n the substantially pure SNS-595 substance contains 4 mg or less Compound 

5 per gram; „i• 
I  

.t,  
(b)  45 g of sorbitol: and 

(c)  /sufficient methanesulfonic acid to provide a pH of 2.5; 
i 

per 100 mL of theigolution. 

/ 
30. i.A  ./ 	product 

/ 
comprising a container containing 10 mL of th.e solution of claim 

27. 	/ / i 
/ 

/31. 	An aqueous solution consisting essentially of: 
/ , 

i i 



-(a)--------1-0-g-of-a-substantially-pure-SNS-595-substanee-consisting-olSNS------ 

595, Compound 4 and Compound 5 

OH 0 	 0 0 

/' OH 
,...,..) 	.......",. 	_.„...,-„, 	 I 	I 

CI 	N 	N —0 	CI7N'N' 

„, 

N 

,I 	 ) 
S N  N 	 S. 

NN 
N „ 

1=_ 	 1=i 

4 	 5 

wherein the substantially pure SIBS-595 substance contains 7 mg of less total 

Compound 4 and Compound 5 combined per gram; 
/

/ 

(b) 4.5 g of sorbitol: and 

(c) sufficient methanesulfonic acid to provide a pH of ; 

per 100 mL of the solution. 

32. 	A. product comprising a container co-ntainiyg
i 

 10 mL of the solution. of claim 

29. 



WHAT IS CLAIMED: 

1. 	A substantially pure (+)-1,4-dihydro-7-[(3S,4S)-3-methoxy-4-(methylamino)- 

1-pyrrolidiny1]-4-oxo-1-(2-thiazoly1)-1,8-naphthyridine-3-carboxylic acid substance 

comprising (+)-1,4-dihydro-7-[(3S,4S)-3-methoxy-4-(methylamino)-1-pyrrolidiny1]-4-oxo-1- 

(2-thiazoly1)-1,8-naphthyridine-3-carboxylic acid, or a salt or solvate thereof, and 0 to 0.02% 

Compound 4 

OH 0 

H 
1 	,, 

Cl"---'N 	N''''0 

S 	N 
\-_/ 

4 

based on total weight of the substantially pure (+)-1,4-dihydro-7-[(3S,4S)-3-methoxy-4-

(methyl amino)-1-pyrrolidiny1]-4-oxo-1-(2-thiazoly1)-1,8-naphthyridine-3 -carboxyli c acid 

substance, and 

wherein the substantially pure (+)-1,4-dihydro-7-[(3S,4S)-3-methoxy-4- 

(m ethylamino)-1-pyrrolidiny11-4-oxo-1-(2-thiazoly1)-1,8-naphthyridine-3 -carboxylic acid 

substance comprises less than 1.0% of any other individual compound, based on total weight 

of the substantially pure (+)-1,4-dihydro-7-[(3S,4S)-3-methoxy-4-(methylamino)-1-

pyn-olidinyli-4-oxo-1-(2-thiazoly1)-1,8-naphthyridine-3-carboxylie acid substance. 

2. 	A composition comprising the substantially pure (+)-1,4-dihydro-7-[(3S,4S)- 

3-methoxy-4-(methylamino)-1-pyrrolidiny11-4-oxo-1-(2-thiazoly1)-1,8-naphthyridine-3-

carboxylic acid substance of claim 1. 

3. 	The composition of claim 2, wherein the substantially pure (+)-1,4-dihydro-7- 

[(3S,4S)-3-methoxy-4-(methylamino)-1-pyrrolidiny11-4-oxo-1-(2-thiazoly1)-1,8- 

naphthyridine-3-carboxylic acid substance further comprises 0 to 0.02% Compound 5 

o 	o 

OH 
I 

C17S'N 	N ..  

)i 
S 	N 
1—I 

5 
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based on total weight of the substantially pure (+)-1 ,4-dihydro-7-[(3S,4S)-3-methoxy-4-

(methylamino)-1-pyn-olidinyli-4-oxo-1-(2-thiazoly1)- I ,8-naphthyridine-3-carboxylic acid 

substance. 

4. The composition of claim 3, wherein the substantially pure (+)-1,4-dihydro-7- 

[(3S,4S)-3-methoxy-4-(methylamino)-1-pyrrolidinyll-4-oxo-1-(2-thiazoly1)-1,8-

naphthyridine-3-carboxylic acid substance comprises 0 to 0.03% of Compound 4 and 

Compound 5 combined based on total weight of the substantially pure (+)-1,4-dihydro-7- 

[(3S,4S)-3-methoxy-4-(methylamino)-1-pyrrolidiny1]-4-oxo-1-(2-thiazoly1)-1,8-

naphthyridine-3-carboxylic acid substance. 

5. The composition of claim 2, wherein the substantially pure (+)-1,4-dihydro-7- 

PS,4S)-3-methoxy-4-(methylamino)-1 -pyrrolidinyll-4-oxo-1-(2-thiazoly1)-1,8-

naphthyridine-3-carboxylic acid substance comprises 0 to 0.01% Compound 4 based on total 

weight of the substantially pure (±)-1,4-dihydro-7-PS,4S)-3-methoxy-4-(methylamino)-1-

pyn-olidiny11-4-oxo-1-(2-thiazoly1)-1,8-naphthyridine-3-carboxylic acid substance. 

6. The composition of claim 2 which is an aqueous solution. 

7. The composition of claim 6, wherein the composition further comprises 

methanesulfonic acid in an amount to provide the solution a pH of 2.5. 

8. The composition of claim 2, wherein the substantially pure (+)-1,4-dihydro-7- 

[(3S,4S)-3-methoxy-4-(methylamino)-1-pyrrolidiny11-4-oxo-1-(2-thiazoly1)-1,8- 

naphthyridine-3-carboxylic acid substance further comprises 0 to 0.1% Compound 7 
o 

H02  0-L 	 co2H 
1 	I -. 	--.. .-.N  

N 	N 	N 

113C
/  

CI-14 

7 

based on total weight of the substantially pure (+)-1,4-dihydro-7-[(3S,4S)-3-methoxy-4-

(m ethylamino)-1-pyrroli dinyl] -4-oxo-1-(2-thi azoly1)-1,8-naphthyridine-3 -carboxylic acid 

substance. 
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9. The composition of claim 2 which is an aqueous solution, wherein the 

substantially pure (+)-1,4-dihydro-7-[(3S,4S)-3-methoxy-4-(methylamino)-1-pyrrolidiny11-4-

oxo-1-(2-thiazoly1)-1,8-naphthyridine-3-carboxylic acid substance further comprises 0 to 

0.02% Compound 6 
OH 	OH 

I ----, 	- 	',..... 
, ..--:,---, 	

OWNCi"--"NNO 	NCI 

S 	N 	N 	S  
._-:-J 	1-/ 

6 

based on total weight of the substantially pure (+)-1,4-dihydro-74(3S,4S)-3-methoxy-4-

(methylamino)-1-pyrrolidiny1]-4-oxo-1-(2-thiazoly1)-1,8-naphthyridine-3-carboxylic acid.  

substance. 

10. The composition of claim 9, wherein the substantially pure (-9-1,4-dihydro-7- 

R3S,4S)-3-methoxy-4-(methylamino)-1-pyn-olidiny1]-4-oxo-1-(2-thiazoly1)-1,8-

naphthyridine-3-carboxylic acid substance comprises 0 to 0.01% Compound 6 based on total 

weight of the substantially pure (+)-1,4-dihydro-7-[(3S,4S)-3-methoxy-4-(methylamino)-1-

pyrrolidinyll-4-oxo-1-(2-thiazoly1)-1,8-naphthyridine-3-carboxylic acid substance. 

11. The composition of claim 9, wherein the composition is essentially free of 

sub-visible and visible particles for at least one month starting from the time of production. 

12. The composition of claim 2 comprising (+)-1,4-dihydro-7-(3S,4S)-3-

methoxy-4-(methylamino)-1-pyrrolidinyli-4-oxo-1-(2-thiazoly1)-1,8-naphthyridine-3-

carboxylic acid as a hydrate. 

13. The composition of claim 2 which is an aqueous solution, wherein about 100 

mg of substantially pure (+)-1,4-dihydro-7-[(3S,4S)-3-methoxy-4-(methylamino)-1-

pyrrolidinyl]-4-oxo-1-(2-thiazoly1)-1,8-naphthyridine-3-carboxylic acid substance, or a salt or 

solvate thereof, is present for every 10 mL of the composition, and wherein the composition 

is stable at 3 months after production, preferably wherein the composition has not more than 

1000 particles > 10 microns per 10 mL of the composition. 
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14. The composition of claim 2 which is an aqueous solution, wherein the aqueous 

solution consists essentially of 100 mg substantially pure (+)-1,4-dihydro-7-[(3S,4S)-3-

methoxy-4-(methylamino)-1-pyrrolidinyll -4-oxo-1-(2-thiazoly1)-1,8-naphthyridine-3-

carboxylic acid substance, or a salt or solvate thereof, 450 mg sorbitol, water, and 

methanesulfonic acid, wherein the methanesulfonic acid is present in an amount to adjust the 

pH to 2.5pH of the aqueous solution is about 2.5, and wherein the water is present in an 

amount to provide a total solution volume of 10 mL. 

15. The composition of claim 2 which is a composition consisting essentially of 

(±)-1,4-dihydro-7-R3S,4S)-3-methoxy-4-(methylamino)-1-pyrrolidinyli-4-oxo-1-(2-

thiazoly1)-1,8-naphthyridine-3-carboxylic acid, or a salt or solvate thereof, 0 to 0.02 wt% 

Compound 4 

OH 0 

H 
11  

CI 	\N. 	NCO 

)N S N  N 
_--,._-/ 

4 

and 0 to 0.1 wt% Compound 7 

HO,C 

	

	 eo2H -,. 
„-•.N  

it 
H 3i..• 

N / 

7 

based on total weight of the composition. 
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16. 	The composition of claim 2 which is a composition consisting essentially of 

(+)-1,4-dihydro-7-[(3S,4S)-3-methoxy-4-(methylamino)-1-pyrrolidinyl]-4-oxo-1 -(2-

thiazoly1)-1,8-naphthyridine-3-carboxylic acid, or a salt or solvate thereof, 0 to 0.02 wt% 

Compound 4 

OH 0 

H 
„--,:-, 	.---, CI 	N 	N 	0 

S 	N 
I—/ 

4, 

0 to 0.02 wt% Compound 5 

o o 
-"-- )----)LOH 

1 	: „,.....zz, 	,:- 
CI 	N 	N 

)i S 	N 
\--/ 

5, 

and 0 to 0.1 wt% Compound 7 

o 0 
E102C 	 )L CO21.1 

1 	 i 
N 	N----NN 	N 	WM( 

H3C
/  

N, S N - 
-'

N 	 ) 

7 

based on total weight of the composition. 

17. 	The composition of claim 2 which is an aqueous solution, wherein the 

substantially pure (+)-1,4-dihydro-7-R3S,4S)-3-methoxy-4-(methylamino)-1-pyrrolidinyli-4- 

oxo-1-(2-thiazoly1)-1,8-naphthyridine-3-carboxylic acid substance consists essentially of (±)- 

1,4-dihydro-7-R3S,4S)-3-methoxy-4-(methylamino)-1-pyrrolidiny1]-4-oxo-1-(2-thiazoly1)- 

1,8-naphthyridine-3-carboxylic acid, or a salt or solvate thereof, 0 to 0.02 wt% Compound 4 

OH 0 

H 

CI 
,..--:.N)---,N,----:;0 

S 	-)N, N 
\-/ 

4, 

- 63 - 



0 to 0.02 wt% Compound 5 

0 

OH 
_,..,,_ 	,-, 

CI— N 	N 

)N 
S 	I\I 
\—/ 

5, 

and 0 to 0.1 wt% Compound 7 
• 

Ho 2C 	 CO2H 

N   N

H3C
i  

N 	S 
— 	CH30 	 \=-/ 

7, 

based on total weight of the substantially pure (+)-1,4-dihydro-7-[(3S,4S)-3-methoxy-4- 

(methylamino)-1-pyrrolidinyl]-4-oxo-1-(2-thiazoly1)-1,8-naphthyridine-3-carboxylic acid 

substance. 
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