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fl ' Information

CARE OF MERCK NOTEBOOK
BINDER '

CONTENTS

0 For Official Notebook Pages and Ancillary
Data only '

0 Pages from several authors or from several
different numbered pagesets from the same

author can be stored in the same binder

0 Lab Data can be interspersed thlroughout the
binder, but must be referenced ti) a
notebook page

BINDER NUMBERS

6 *Binders of lab notebook pages are official
documentation and will be collected

' periodically for disaster protectidn (imaging)
g. by RI

6 DO not remove the label with thé binder

(: ) number

REMINDERS

9 Lock up when not in use

6 Do not take off~site

‘33 The binder number will be associated with the

0 content and pagese’t numbers containedIn the
binder when imaged

CARE OF MERCK NOTEBOOK
LoosELEAF PAGESETS

o 3

GENERAL i

A 0 Do not obscure bar codes — theyI are used to
track images of your pages

0 Mark any photocopied pages as:“COPY”

0 Write in dark (black, blue) ink with ballpoint
or other indelible pen ?

l

U 0 ‘Do not white-out or obliterate information.
Draw a single line through text, initial and
date the correction in the marginl

...See More Tips on the Back...

\m‘--__....—.......___..A__

.m-“s"mmb..-
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GENERAL (can't)
9 Use unambiguous date format: (e.g., 12 Dec

1998) | m

o Cross-out, initial and date blank spaces on

each numbered page

6 Never destroy official notebook pages.—
return voided pages or unused pages and

notebook “stubs” to Research Information

KEEPING TRACK OF YOUR PAGES

0 Create a Table of Contents & an Index
(Index Pages are available from Research

Information)
..~

~ l

0 Do not change the order of pages in your

binder once they have been imaged (imaged)
pages will have an imprinted mark on the top

edge) - . O

ANCILLARY DATA

9 Cross-reference ancillary data (in paper or

electronic format) to official notebook pages
I? . .

9 Data held in electronic format must be
stored on a shared server

....._._..-..___
0 Single layers of data — use “magic" or

“mending” tape — no staples or clips; no

shiny tape

6 Continuous form data (pin-teed pages) will

not be burst unless permission is given to

separate pages. Continuous form pages

cannot be disaster protected unless the

pages may be separated

SIGNATURES

0 Sign and date each days entry. There must

be at least one signature per page9

0 Sign and date across any attachments

l

l
.'

l.
l
l

9 Obtain countersignatures according to
departmental SOPs within a month of the

experiment and no longer than 90 days
following experiment date

I

fittt***$¥**8*$*$

0 For a complete set of Notebook

Maintenance Requirements, see MRL . U
Policy #23. Note: GLP Labs may have

additional requirements '
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Q MERCK
Merck & Co., Inc.

Cover Sheet

. LABORATORY NOTEBOOK No. 0060659

Notebook Type Code: IC

 Investigator:
sign

E6bécca Let-g; 14/ 81/: W42.
. print

Date Assigned: 0| \5} Lent Zr. 0 1

Date Completed: iZJw/IG 2002.

Please return completed index to the nearest Research Information site:
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Rankin!“

R 6ConiieontialWm:

The data contained within this binder are considered

restricted confidential.

. Distribution should be on a need to know basis.

Rubia!“

R 9Confidentiallimited access
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Mafia-d

R econrid-mial -

Index to Notebook 60659 Page 1 of4 4;
Index to Notebook 60659 ‘ ‘‘3

Investigator: Rebecca Leigh Shultz (WEIN 10127262)

Pages filed sequentially in binder 60659

Sub'ect of Ex | eriment

DSC of JR_B186_B_VTI (L-031942-ar_inine salt)

Pre-aration of L-031942-ar_inine salt

07 Jun 2001 Isolation of L-031942-ar inine salt

08 Jun 2001 Attemted conversion of L-031942—ar_inine salt to form A 0004

11 Jun 2001 H ,nroscoicit of form A and behavior of form B in acetone (L-03l942)

14 Jun 2001 Isolation of L-031942-arinine salt from acetone

15 Jun 2001 Pol mo hs of L-031942—arinine salt in ethanol 0007

18 Jun 2001 Isolation of L-031942-arinine salt from ethanol 0008

19 Jun 2001 P01 mo nhs of L-031942-ar_inine salt in 2—o-roanol

20 Jun 2001 Pol mo nhs of L-031942-arinine salt in 2---roanol, ethanol, ethanol/methanol

21 Jun 2001 Cr stallization of L-031942-ar_inine salt from ethanol, ethanol/methanol

27 Jun 2001 DSC heat/cool/reheat 0f L-031942-arinine salt

28 Jun 2001 DSC heat/cool/reheat of L-031942—ar_inine salt

29 Jun 2001 Recr stallization of form B (L-031942) from methanol solution

02 Jul 2001 DSC anal sis of form B (L-031942) cr stallized from methanol

10 Jul 2001 Determination of CMC for L-031942—ar_inine salt in water

12 Jul 2001 Determination of CMC for L-031942-ar_inine salt in water

13 Jul 2001-Ka determination for L-031942 free acid (raw data)
13 Jul 2001 Ka determination for L-031942 free acid

16 Jul 2001iKa determination for L-031942 free acid (raw data)

16 Jul 2001 Ka determination for L-031942 free acid (raw data)
17 Jul 2001-Ka determination for L-03l942 free acid

05 Jun 2001

06 Jun 2001
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17 Jul 2001-Ka determination for L-031942 free acid (raw data) 0023

17 Jul 2001 Ka determination for L-03l942 free acid (raw data)
17 Jul 2001 Ka determination for L-031942 free acid 0025

25 Jul 2001 Thermal anal sis of L-031942~ar_inine salt batch 31773-221

26 Jul 2001 Determination of molar abso utivit for L-031942—arinine salt in water 0027

26 Jul 2001 Determination of molar abso ntivit for L-031942—ar_inine salt in water

Determination of molar abso utivit for L-031942—ar_inine salt in water

01 Au_ 2001 Solubilit estimate for L-179764 free base and salt forms

02 Au 2001 Solubilit estimate for L-179764 free base and salt forms

02 Au; 2001 Solubilit estimate for L-l79764 free base and salt forms

02 Au; 2001 Native nH values for a ueous solutions of L-179764 and salts

08 Au; 2001 Cr stallinit of L-179764 free base and salt forms

10 Au; 2001 Initial Characterization of L-114902-001D002

13 Au_ 2001 Initial HPLC method develoment for L-114902-001D002

15 Au; 2001 Initial HPLC method develoment for L-114902-001D002

21 Au_ 2001 H values of L-114902—sodium salt solutions

22 Au 2001 Effect of water on L-114902 sodium salt rin; oenin_; Microsco of free acid

23 Au; 2001 Pre-aration of bulk and solution stabilit sam-les for L-114902 sodium salt

24 Au_ 2001 Prearation of solution stabilit samles for amo hous L-114902 sodium salt

27 Au 2001 Initial thermal characterization of L-114902-001D004 and L-114902-000B003 0047

27 Au_ 2001 Photostabilit (1 week) of L-114902-001D004
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Rollfictod
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Index to Notebook 60659 Page 2 of 4 '~§

m Sub'ect of Ex teriment m   28 Au ; 2001 0049Investi ation of rin- ' of the free acid in the nresence of water (L-114902)

29 Au_ 2001 H _roscoicit of L-114902-001D004 (sodium salt, amo IhOUS) 0050

30 Au ”001 HPLC anal sis of L 114902 behavior in buffers, water, methanol, and H202 0051

 

  

  
31 Au 2001 One-week solid state and solution stabilit samles for L 114902 001D004 52

04 Set 2001 H _rosco-icit of L-ll4902-001D004 (amo ohous sodium salt) 053
04 Set 2001 Solution stabilit of L-114902-001D004 OOOOOO0mo: Lit-b

_rosco icit of L-114902-000B003; ”rearation of bulk samles for free acid 0

0
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05 Oct 2001
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05 Oct 2001 Anal sis of Dru- Metabolism dosin- vehicles for L-114902 — otical microsco

1

08 Oct 2001 Pre-aration of buffered saline solubilit of L-114902-0003 in oil vehicles

11 Oct 2001 L-114902 bulk stablllt results — anal sis of HPLC data

11 Oct 2001 Thermal stablllt (solution hase) of L-114902 001D

11 Oct 2001 Solution hotostablllt of L-114902; thermal de_redatlon of L 114902 (anal sis)

OO\l N    

00000000 \l\l\l\l GUI-bu.)
OO\l \]  12 Oct2001

0081

Rate of L-114902 tin, ' _ H74, 37 °C b HPLC; 60659-81 data anal sis

Rate of rin ' ofL-114902-001D; 60659-83 data anal sis

Rate of rin ‘ ' H7.4, saline); 60659—83 data anal sis

Rate of rin ‘ in L-114902( H74, saline, 37 °C); 60659-84 data anal sis

Rate of rin; in L-114902 (H74, saline, 37 °C); 60659-84 data anal sis

Rate of rin_ ' H7.4, saline, 37 °C); 60659—86 data anal sis

Rate of rin ' - H7.4, saline, 37 °C); 60659-87 data anal sis

60659—88 data anal sis; Behavior of L-114902 under astric conditions

Rate of rin_o-oenin of L-114902 under h si0101cal condltlons: Summar

Solubilit of L-778902 in oil exci ients; microsco. of L-778902-000J008

Initiation of solution stabilit studies for L-221869-000R

HPLC anal sis of L-221869 stressed samles and nossible de,radates

HPLC of ossible de_radates (L-221869) rovided b Basic Chemistr
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12 Nov 2001 L-221869-000R one week bulk stabilit O 97

13 Nov 2001 Solution stabilit of L-221869-000R (1 wk); Vehicle for SC dosin_ of L-778902 0098
16 Nov 2001 Ph sical stabilit of L-778902 formulations 0099

16 Nov 2001 DSC anal sis of L-778902 0.00
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04 Dec 2001

06 Dec 2001 Photostabilit ofL-221869,h _roscoicit ,bulkstabilit for L-224715-000T001
06 Dec 2001

07 Dec 2001

07 Dec 2001 0113

07Dec2001 1

llDec2001

12 Dec2001 0

13Dec2001

13Dec2001

14 Dec 2001 0119

14De02001

15Dec2001

17 Dec 2001
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 Stabilit of L-221869 HCl, tos late (4 wk); h --roscoicit of L-tartaric acid
20Dec 2001 2

28 Dec 2001

02 Jan 2002

03Jan2002
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07Jan2002

08Jan2002

08Jan2002

09Jan2002

09Jan2002

09Jan2002

15Jan2002

151an2002

15Jan2002

151an2002

151an2002

15Jan2002

15Jan2002

151an2002_‘
18121112002

2lJanZOO2

22 Jan 2002 144

22 Jan 2002 145
23Jan2002

24Jan2002

24 Jan 2002 Microsco ne ima _es of L-221869 tartrate, L-224715 besylate and tartrate
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Index to Notebook 60659 Page 4 of 4
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154
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L-224715 hoshatestabilit with elatin, bulk ' "

Stoichiometr ,solubilit of L-224715 uohoshate; uh sical stabilit ,amo hous

L ohilization ofL-221869tartrate/L-224715 unhoshate; Bioharm solubilit
173

Stabilit of L-224715 hoshate salt with _elatin oowder

Stabilit of L-224715 u-hoshate salt with various _rades of mannitol

DSC, LC anal sis of L-224715 hoshate and blends; bulk stabilit data
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emancx Book20060659 Pag§:0_1g6

R. Leigh Shultz i:
30 Nov 2001 "i

Subject: Initiation of Bulk and Solution Stability Studies for L—221869 Tartrate and Besylate Salts

A stock solution of the L-tartaric acid salt (NB7206l-16) was made by dissolving 7.64 mg of the salt in

7.64 mL water (note water solubility greater than 1 mg/mL). Similarly, a stock solution of the besylate salt

(NB72061-22) was made by dissolving 7.23 mg of the salt in 7.23 mL of water (note water solubility

greater than 1 mg/mL). Aliquots of each of these stock solutions were used to make HPLC samples of the

two salts in water (0.1 mg/mL) to check the salts by HPLC. The salts were run in the sample set

60659.106.seq using the original L—221869 method L221869_method1.mth.

The stock solutions prepared above were used to make stability samples for the two salts. For each salt, 54

samples were prepared. One set of vials was made for each of three time points (1, 2, and 4 weeks).

Within each time point, a set of vials was placed in each of 3 stability stations: —20 °C (samples R), 40 °C

(samples C), and 80 °C (samples F). In each station at each time point, samples were prepared at pH 2, 4,
6, 8, 10, and in water (concentration of salt ca. 0.1 mg/mL). The vials were crimped with Teflon-lined

caps, labeled as 60659-106 Tar or 60659-1‘91'33, and placed in the stability stations at 12:00 pm. Bulk — /oé BS
stability was also initiated for both salts. Nine vials were prepared for each salt according to the table

 

 

below. The vials were placed in the appropriate stability stations at 12:00 pm. MPG R563

Sam 1e (Tar) Conditions Mass salt ( ) Sam le (Bs) Conditions Mass salt ( )
60659-106R1 —20 °C 1 wk 1.07 60659-1061R1 —20 °C 1 wk 2.00

60659-106 R2 —20 °C 2 wks 1.69 60659-106 R2 —20 °C 2 wks 1.18

60659-106 R4 —20 °C 4 wks 1.36 60659-106 R4 —20 °C 4 wks 1.56

60659-106 D1 40/75 lwk 1.15 60659-106 D1 40/75 lwk 1.49

60659-106 D2 40/75 2 wk 1.42 60659-106 D2 40/75 2 wk 1.14

60659-106 D4 40/75 4 wk 1.28 60659-106 D4 40/75 4 wk 1.01

60659-106 F1 80 °C 1 wk 1.22 60659-106 Fl 80 °C 1 wk 1.82

60659-106 F2 80 °C 2 wks 1.42 60659-106 F2 80 °C 2 wks 2.66

60659-106 F4 80 °C 4 wks 1.44 60659-106 F4 80 °C 4 wks 1.60 

The remaining Tar and Bs stock solutions were frozen to prevent decomposition.

AW / a

50 Nov 2601

[3% [25,251 2,17... 2cmCOUN RSIGNATURE DATE
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,u9mm Bookzooeoe59 Page:0107
a

...;::::4.
R. Leigh Shultz
03 Dec 2001

r“-)

Subject: Bulk stability of L-221869 free base {4—week time point)

Samples 60659-93 A4-R4 (7 samples) were removed from the stability stations at 10:30 am. All of the

samples appeared unchanged (white powder) except for sample F4, which had turned yellow. Each of the

samples was dissolved in 3.0 mL of 0.1% phosphoric acid; this solution was in turn diluted with 16 mL of

0.1% phosphoric acid (total volume = 19mL, approximate concentration of free base = 0.1 mg/mL). An

aliquot of each solution was placed in an HPLC vial and assayed in the sample set 60659.107.seq using the

method L221869_method1.mth. Each sample was assayed twice.

Sub'ect: Bulk and solution stabilit of L-221869 tos late and HCl salts 2—week time oint 

The bulk and solution stability samples (labeled R2, C2 (solution) or D2 (bulk), and F2) for the tosylate and

the HCl salts of L—221869 were removed from the stability stations (—20 °C, 40 °C (40/75 for bulk), and 80

°C) at 10:30 am and allowed to come to ambient temperature. The caps of the solution samples were

removed and replaced with PP/Al caps. The bulk samples, which did not appear to have changed over the

2-week time period (except for HCl F2, which had yellowed), were dissolved in 3.0 mL of O. 1%

phosphoric acid; these solutions were then further diluted with 16 mL of 0.1% phosphoric acid. Aliquots of
each of these solutions were transferred to HPLC vials for analysis along with solution stability samples.

They were assayed in the sample set 60659.107.seq using the method L221869_method1.mth. Each

sample was analyzed once.

 
,/

/4? @071}; Z} Jom ’Zrb LOUNTERSIGNATURE DATE
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0 MERCK

R. Leigh Shultz
04 Dec 2001

Subject: Solution stability of L-221869-000R (4-week data)

Book:0060659 Pagp: 0_1_0_8
2.5.

The four-week solution stability samples (60659—93) were removed from the stability stations at 10:00 am

and were allowed to come to ambient temperature. Seven samples were removed from each of five stations

(—20, 5, 25, 40, and 80 °C). Upon examination, sample 60659-93 R4 pH=W was observed to be in a

cracked vial (discovered before the sample melted completely). In order to salvage the sample, the solution

was transferred to a new vial as the sample melted. The samples were assayed in the sample set 5.

60659.108.seq using the method L221869_method1.mth. Each sample was assayed twice.

Subject: Evaluation of thermal effects on vials and HPLC caps

The blank vials which had been placed in the stability stations on 05 Nov 2001 (60659-93) were removed

after 4 weeks and weighed to determine if the mass of the vials had changed on storage. The conditions,

intial weights, and final weights are shown in the table below.

Vial label Conditions Mass (initial) (g) Mass (final) (g) Change (g)
Blank vial A 5 °C

Blank vial C 40 °C

Blank vial D 40 °C/75%RH

Blank vial E 60 °C

Blank vial F 80 °C

Blank vial G 25 °C/60%RH

Blank vial R ~20 °C

6.25912

6.20152

6.26689

6.21773

6.21650

6.26962

6.20560

6.25932

6.17624

6.28318

6.17478

6.16892

6.28055

6.20658

+0.00020

—0.02528

+0.01629

—0.04295

—0.04758
+0.01093
+0.00098

These results indicate that vials kept in a humid environment (—20 °C, 5 °C, 25 °C/60% RH, or 40 °C/75%

RH) gain weight, most likely due to absorption of water by the cap liner or the label. Vials kept at elevated

temperatures (40, 60, 80 °C) at ambient RH show weight loss, probably due to evaporation of plasticizers

in the vial caps and labels. These results suggest that total vial weights (including sample) should not be

used to assess weight changes of samples on stability.

HPLC vials capped with the Al/PP crimp caps were also removed from the stability stations (7) after 4

weeks. Each vial had initially contained 1 mL of water, and the liquid level had been marked on the

outside of the vial. The loss of liquid over the four-week period was evaluated visually, as shown in the
table below.
 

Vial label Conditions (t = 4 wks) Liguid level
No change
~ 40 % loss

< 5 % loss

100 % loss

100 % loss

< 5 % loss

No chan e

Blank vial A 5 °C

Blank vial C 40 °C

Blank vial D 40 °C/75%RH

Blank vial E 60 °C

Blank vial F 80 °C

Blank vial G 25 °C/60%RH

Blank vial R —20 °C
 

These results indicate that the Al/PP caps are not sufficient for stability studies due to sample loss via
evaporation.

am6%wa
(:34 DCC Zoo| /% %fl( 2F];n 26122CO ERSIGNATURE DATE

F I 2 ii
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QMERCK Bookz0060659 Page 0109
ripar

R. Leigh Shultz
04 Dec 2001

u.is”3;in;

Sub'ect: Initial h sical characterization of L-224715-000T001 

The DP-IV antagonist L-224715 was received from Basic Chemistry (D. Kim) as the free base. This

material is a white powder. I: was analyzed by microscopy to determine particle size and morphology and

to assess crystallinity. Two images at 200K magnification are shown below. In each image, the large bar

is 75 microns in length. In the second image, the smaller bar is 7.5 microns in length.

 
L-224715-000T001: free base (image 1) L—224715-000T001: free base (image 2)

The particles are birefringent under polarized light. Most are between 50-100 microns in length, though
there are smaller particles observed. The aspect ratio of the particles is ca. 10:1 (needles). The

birefringence suggests crystallinity, which will have to be confirmed by XRPD.

The thermal properties of the material were probed using DSC and TGA. The data are shown in the two

figures below.

Slnple. L22471$_lraebaee_dac DSC File 6'. \L224715_lb_DSC 000 Sarl'ple L224715_1b_lp TGA File C . \TGA\LZZA715_1b_lgaSize 1.3200 nu Opemtor LS slze 3 6000 no Operator LSMethod standard Run Data wee-01 1531 Method standard metttod Run Dale 4-Deo-01 “'45
110

0 3858% Loss before 150 deg C
(0 01389mg)

HeatFlow(W/g) Weight(‘70)
8

8

11801°C
  

-9
20 70 120 170 220 270 0 50 100 150 200 250 300

"'"’ Temperature (“0) “WWW" Temperature (°C) “an...“

DSC of L-224715-000T001 (25-300 °C, 10 °C/min) TGA of L-224715-OOOT001 (25—300 °C)

DSC results suggest a crystalline material (single polymorph) with a melting point of 118.01 °C (102.7 J/g).
The endotherm above 223 °C is most likely due to decomposition of the sample. This is consistent with the

TGA results, which show weight loss of ca. 30% beginning around 225 °C. TGA also indicates that the

solid contains 0.39% volatiles (Basic Chemistry indicated that the sample contained WWW——

gm X g& Stw/é ' COUNTE SI NATURE DATEm 1”” “if 41% P w T. 1 . , 4 <14 7,15") 20496c: 2001 ‘M‘? ""

Merck Exhibit 2141, Page 15
Mylan v. Merck, lPR2020-00040



Merck Exhibit 2141, Page 16 
Mylan v. Merck, IPR2020-00040 

e MERCK

R. Leigh Shultz
06 Dec 2001

Subject: Hygroscopicity of L-224715-000T001 at 25 °C

LL

Book:0060659 Fag)... 9_1_1_0
1«I

~"13'.,2";

A small sample of L-224715-000T001 (ca. 7-8 mg) was placed in the clean, tared microbalance pan of the

VTI to measure the hygroscopicity of the solid at 25 °C from 5-95 %RH. The method std25A.mth was

used, which incorporates a drying step at 40 °C. The sample was left to run overnight.

Subject: Photostability of L-221869—000R (crystalline free base)

The photostability samples for L-221869-000R (60659-94, 12 samples) were removed from the freezer and

allowed to thaw. The dark samples were wrapped with aluminum foil to prevent exposure, and all 12

samples were placed in the Rayonet irradiator for 17 hours (fluorescent light).

Subject: Initiation of bulk stability for L-224715-000T001 (free base)

Samples of L-224715-000T001 (Basic Chemistry) were weighed into tared scintillation vials to initiate

bulk stability studies of the free base according to the table below.

Sample Conditions Mass L224715 (mg) Cap
60659-1 10 A1

60659-1 10 A2

60659-1 10 A4

60659-110 C 1
60659-1 10 C2

60659-1 10 C4

60659-1 10 D1

60659-1 10 D2

60659-1 10 D4

60659-1 10 E1

60659-1 10 E2

60659-1 10 E4

60659-1 10 F1

60659-1 10 F2

60659-1 10 F4

60659-1 10 G1

60659-1 10 G2

60659-1 10 G4

60659-1 10 R1

60659—1 10 R2

60659-1 10 R4 

5 °C, 1 week 1.17 closed

5 °C, 2 weeks 1.11 closed

5 °C, 4 weeks 1.81 closed

40 °C, 1 week 1.58 closed
40 °C, 2 weeks 1.50 closed

40 °C, 4 weeks 1.28 closed

40 °C/75%RH, 1 week 1.14 open

40 °C/75%RH, 2 weeks 1.15 open

40 °C/75%RH, 4 weeks 1.76 open
60 °C, 1 week 1.06 closed

60 °C, 2 weeks 1.15 closed

60 °C, 4 weeks 1.60 closed

80 °C, 1 week 1.10 closed

80 °C, 2 weeks 1.21 closed

80 °C, 4 weeks 1.02 closed

25 °C/60%RH, 1 week 1.47 open

25 °C/60%RH, 2 weeks 1.24 open

25 °C/60%RH, 4 weeks 1.45 open
—20 °C, 1 week 1.17 closed

—20 °C, 2 weeks 1.68 closed

-20 °C, 4 weeks 1.40 closed

The vials were placed in the stability stations at 3:00 pm (each set of vials was placed in a 50-mL beaker
with a green tape label).

0C2 Dec: 2/51)!

/ , in, 2/13» Zcrb‘l
co TERSIGNATURE DATE

MerckSEigiblll/fin Page 16
Mylan v. Merck, lPR2020-00040



Merck Exhibit 2141, Page 17 
Mylan v. Merck, IPR2020-00040 

L

9mm Book20060659 Pagfi:01_11
‘1

R. Leigh Shultz
06 Dec 2001

Subject: Initiation of solution stability for L-224715—000T001 (free base)

A sample (12.91 mg) of L-224715-000T001was weighed into a tared 20-mL scintillation vial. Water

(HPLC grade, 12.91 mL) was added via pipet to make a 1.0 mg/mL stock solution of L-224715. This stock
solution was used to prepare all solution stability and photostability samples discussed below. The buffers

used were 20mM sodium acetate (pH = 4.02), 20 mM sodium phosphate (2 buffers, pH = 6.04 and pH =

7.97), and 20 mM sodium carbonate (pH = 9.95). For stability at pH 2, 0.01N HCl was used.

rm?"1,”;

Four sets of samples were prepared: a photostability set, labeled 60659-110 L (light-exposed samples, pH
2, 4, 6, 8, 10, and water) and 60659-110 D (dark control samples, pH 2, 4, 6, 8, 10, and water). An aliquot

of the stock solution (0.10 mL) was added to each HPLC vial, followed by 0.90 mL of the appropriate

buffer or water. The vials (12 total) were crimp-capped with Teflon-lined caps and placed in the freezer (—
20 °C).

Three additional sets of samples were prepared. The sets were identical to each other and are intended to

represent three different stability timepoints (1, 2, and 4 weeks). Each set contains vials to be put in each of

five stability stations: —20 °C freezer (R), 5 °C refrigerator (A), 25 °C/60%RH oven (G), 40 °C/75%RH
oven (C), and 80 °C/ambient RH oven (F). The set in each stability station contains six vials: pH’s 2, 4, 6,

8, 10, and plain water. All of these samples were prepared in a fashion analogous to the photostability

samples described above using the 1 mg/mL stock solution of L-224715 (90 vials total). The vials were
labeled with the notebook page 60659-110, a letter indicating the stability station, a number indicating the

timepoint (1, 2, or 4), and the pH buffer used. They were crimp-capped with Teflon-lined caps to prevent
evaporation and placed in the stability stations at 3:00 pm.

Additional samples were prepared, again using the stock solution of L—224715 (0.1 mL) and an appropriate

diluent (0.9 mL). Two of the samples were diluted with 0.1 N HCl, while two others were diluted with 0.1
N NaOH. The other two vials were diluted with 3% w/v H202. The two peroxide samples were placed in

the 25 °C/60%RH oven. The remaining vials (HCl and NaOH) were placed in the 80 °C oven. These vials

will be left overnight and will be used to evaluate the applicability of the HPLC method for L-221869 to
L-2247 15.

A fresh sample of L-224715-000T in water (0.1 mg/mL) was prepared from the stock solution and was

assayed immediately by HPLC along with a sample of the cyclic amine fragment of the molecule
(NB32073-11). These two samples were assayed in the set 60659.110.seq using the current method for
L-221869, L221869_methodl .mth.

The stock solution of L—224715 was frozen for future use. Note that preparation of these samples showed

that the solubility of L-224715 in water is greater than 1 mg/rnL; the solubility across the pH range 2-10 is

greater than 0.1 mg/mL.

Qmfigz Show}
0&2 (2ch 4203/

—/ .

/% [M Z 21 J an 2‘”?CO ERSIGNATUR DATE
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:33?

Page 1 of 1ma 

Software Version : 6.2.0.0.0:B27 Date : 12/6/01 5:03:03 PM :5
Reprocess Number : ry80m-108-pelc: 136 ’3
Sample Name : cyclic amine fragment Data Acquisition Time : 12/6/01 4:20:38 PM 2;;nstrument Name : PELC Channel : A "

Rack/Vial : 1/2 Operator : lhshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 2

Result File : D:\Projects\L224715\FlawData\60659._1.10.002.rst
Sequence File : D:\Sequences\L224715\60659.110.idx

  
; 12...“.2.....- 22.22,, ~
E

THU—ll'lTITIT1-111111"l[Tm—11111—mlWITil—I‘ll"Hm-11[Tl—mTlTWfll—H‘Ilfl-ll—lWWWUWTWllnllmTHTlflTWlWWWFWWWHWl-ll1]1 2 3 4 5 6 7 a 9 1o 11 12 1a
Time[min]

Single Injection Report
Rebecca Leigh Shultz
NB 60659

’eak Component Time RRT Area Height Area
# Name [min] [uV'sec] [uV] [°/o]

1 1.598 0.18 825677.27 121102.50 78.97
3 10.742 1.22 14212.82 1036.09 1.36
4 13.247 1.50 205624.04 1221.29 19.67 

1045514.13 123359.89 100.00

Merck Exhibit 2141, Page 18
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€Page1of1 

Software Version : 6.2.0.0.02827 Date : 12/6/01 5:03:03 PM :5
Reprocess Number : ry80m-108-pelc: 137 3;
Sample Name : L224715-000T Data Acquisition Time : 12/6/01 4:40:11 PM ::_
nstrument Name : PELC Channel : A '“'

Rack/Vial : 1/3 Operator : lhshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 3

Result File : D:\Projects\L224715\RawData\60659.110.003.rst
Sequence File : D:\Sequences\L224715\60659.110.idx

 
%

n4: 2. g //j>fl\
_ __._J\J~\,:L-._,_-_~__________*___ __ 1 ~. ”r/“l V
E l

W'llllllll‘l’lllll‘llllWlTlllllllTlllTlll'WTHTllllTlTllTl‘lTlTWfifimmfifllll'lllm‘q’mm‘mllflllflwmflllfl‘flm1 2 3 4 5 6 7 a 9 1o 11 12 13
Time [min]

Single Injection Report
Rebecca Leigh Shultz
NB 60659

’eak Component Time RRT Area Height Area
# Name [min] [uV’sec] [W] [‘70]

1 1.794 0.20 23607.54 1452.92 0.53
2 9.274 1.05 432751838 827594.00 96.25
4 13.238 1.50 145182.76 1043.54 3.23 

449630868 830090.46 100.00
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4..r-a.

'0Q)(D (D _L o_. _L
 

Software Version

Reprocess Number
Sample Name
nstrument Name
Rack/Vial

Sample Amount
Cycle

Result File : D:\Projects\L224715\RawData\60659.110.001.rst

: 6.2.0.0.0:B27

: ry80m-108-pelc: 135
: water
: PELC
: 1/1
: 1.000000
: 1

Sequence File : D:\Sequences\L224715\60659.110.idx

Response[mV]

Rebecca Leigh Shultz

Date

Data Acquisition Time :
Channel

Operator
Dilution Factor

 

: 12/6/01 5:03:02 PM

12/6/01 4:01 :07 PM
: A
: lhshultz
: 1.000000

co
“l,.
r.-,

 

.4 .1

...;;...4,,,7"r‘:"'Z-‘'

13.27
Ex

’lmlTWPWlWlWllml'WllmlWWWWTWWWWIWWWWWWWWW"!

Single Injection Report

Time [min]

NB 60659

’eak Component
# Name

Time RRT

[min]
Area Height

[uV'sec] [uV]

8.429 0.96
9.465 1.07

10.540 1.20
11.276 1.28
13.272 1.50

113397.75 2681.96
89365.33 2009.54
62106.22 1737.39

112238.05 9168.55
142622.36 4324.58

519729.70 19922.02

 

Merck Exhibit 2141, Page 20
Mylan v. Merck, lPR2020-00040



Merck Exhibit 2141, Page 21 
Mylan v. Merck, IPR2020-00040 

s»;

QMERCK BOOK 0060659 Page: 0 12

R. Leigh Shultz
07 Dec 2001 ’

Subject: Hygroscopicity of L-224715-000T001

The VTI run on the free base of L-224715 was finished by 8:00 am, so the solid was removed from the pan

and saved for analysis. The data are shown below and appear after this page as supplementary material.

Adsorption/Desorption
lsotherm

 
 
 
 
 
 Weight(% change)           

Adsorption/Desorption
lsotherm

E
E 

E 
 
 (moles)      H20Isample     

2. Moles H20 versus %RH for L-224715-000T

The free base L-224715-000T is non—hygroscopic, gaining only 0.125% water over the entire RH range.

See NB60659-113 for physical characterization of the solid remaining after the VTI run was complete.

Subject: HPLC analysis of stressed samples of L—224715

The fresh sample of L-224715 in water was analyzed by HPLC using the established method for L-221869.

In this method, L-224715 elutes at 9.27 minutes. The samples stressed in acid, base, and peroxide were

removed from the stability stations at 8:00 am. The acid and base samples were neutralized by the addition

of an 0.1 mL aliquot of 1N HCl or NaOH. The six samples were then assayed by HPLC in the sequence

60659.112.seq using the method L221869_method1.mth. Aging in 0.1N HCl causes a small amount of

hydrolysis (area % parent 90.20), with the hydrolysis products appearing at 8.45 min and 1.64 min

(carboxylate and amine, respectively). The acid degredates are well-separated by this method. Aging in

0.1N NaOH produces a significant amount of hydrolysis (area % parent 0.60), with the same hydrolysis

products present. Additionally, other degredates are present at 10.63, 10.99, and 12.08 min. These may be

due to de-amination. Aging in peroxide produces no degredates, but the parent peak appears to have a
shoulder on its left side (loss of F?).

CCU ERSIGNATURE DATE

D7 lie/L «$10231
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File Name

Experiment

Operator

Experiment 1D

Sample Name

Sample Lot #
Notes

Drying Temp

Heating Rate

Max Drying Time

Equil Crit

Expt Temp

Max Equil Time

Equil Crit

RH Steps

Data Logging Interval

Expt Started
Run Started

Elap Time Weight

min mg
62.5 7.612

72.2 7.614

84.0 7.615

92.6 7.616

123.6 7.618

137.1 7.618

152.6 7.618

167.6 7.619

189.6 7.619

228.1 7.620

244.1 7.620

263.1 7.620

278.6 7.621

292.6 7.621

309.6 7.621

325.6 7.621

344.1 7.621

363.1 7.621

378.1 7.621

391.1 7.621

401.1 7.621

410.6 7.621

424.6 7.621

438.6 7.620

454.1 7.620

465.1 7.620

484.1 7.620

507.1 7.619

517.6 7.619

531.1 7.619

L7151b25.|sh

Step Isotherm
LS

L715fb25

L2247151ree base

L-22471 5-000T001

DP-lV

NB60659-110

40 9C

5 9C/min

60 min

0.0100 wt % in

25 s‘C

180 min

0.0100 wt % in

5 to 95 in 5% steps
2.00 min or

12/06/2001

1 1:47:06

Weight Samp Temp

% chg deg C
0.000 25.44

0.023 25.29

0.044 25.27

0.057 25.26

0.078 25.25

0.082 25.25

0.087 25.24

0.091 25.24

0.096 25.24

0.103 25.24

0.105 25.24

0.111 25.23

0.117 25.23

0.118 25.23

0.121 25.23

0.122 25.23

0.122 25.23

0.124 25.23

0.125 25.23

0.125 25.23

0.125 25.23

0.121 25.23

0.1 16 25.23

0.112 25.23

0.108 25.23

0.104 25.23

0.101 25.23

0.097 25.23

0.095 25.23

0.092 25.23

0.0100 wt %

%

2.00 min

5.00 min

1.74

5.17

10.01

15.16

20.22

24.99

30.03

34.72

39.92

44.91

49.96

54.91

59.86

64.85

70.05

74.60

79.77

84.70

89.97

94.76

89.80

84.96

79.76

74.61

70.04

64.99

59.93

55.06

50.08

44.90

Samp RH H20/sample

0.0000

0.0051

0.01 00

0.0128

0.0175

0.0185

0.0197

0.0206

0.0218

0.0232

0.0238

0.0250

0.0265

0.0268

0.0274

0.0277

0.0277

0.0280

0.0283

0.0284

0.0283

0.0274

0.0262

0.0253

0.0244

0.0235

0.0229

0.0220

0.0215

0.0209

‘sh;“mm-i3.2..“
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551 .6

589.6

637.6

659.1

675.6

692.1

700.6

709.1

7.619

7.619

7.618

7.618

7.618

7.618

7.617

7.617

0.091

0.088

0.086

0.083

0.082

0.078

0.075

0.072

25.23

25.23

25.24

25.24

25.24

25.24

25.24

25.24

39.96

34.93

29.91

24.91

20.11

15.12

9.86

4.90

0.0206

0.0200

0.0194

0.0188

0.0185

0.0176

0.0170

0.0164

“<53i...f?1...m'-‘-"
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Page 1 of 1
1,:mac

Software Version : 6.2.0.0.02827 Date : 12/7/01 2:17:04 PM :3

Reprocess Number : ry80m-108-pelc: 139 3;:

Sample Name : 0.1N HCI 800 A Data Acquisition Time : 12/7/01 9:20:30 AM i‘;
,trument Name : PELC Channel : A "’

ck/Vial : 1/2 Operator : Ihshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 2

Result File : D:\Projects\L224715\FtawData\60659.112.002.rst
Sequence File : D:\Sequences\L224715\60659.112.idx

‘0 rx(9 v-(D tn '- 03 I\ N0 (Oh v 0') N '.. . O CO‘— v—r- co m a) v- r-
1 I! l 1 1

r.
>
E_.
(I)U)C
OD.U)
Q)
[I

__.____/x A,____________._____._.___—,—______._____A __ ,___....__._————-———————-—-——’—.—--—
2 l": l I 11" x l I ~ 

l‘lTl’lTlTl’fliTI‘l'liTli[Tii]‘l'l‘l‘l‘l'lTlTilTlTil‘lTllTWWlTTI’ITTTTITTH’ITTHTWWITWIT1111mm"iFITIWTTHTTHTTTWWITWITTTTITWTW]1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3
Time [min]

Single Injection Report
Rebecca Leigh Shultz
NB 60659

ak Component Time RRT Area Height Area
1' Name [min] [uV'sec] [uV] [%]

1 1.058 1.00 128020.45 19500.35 2.83
2 1.614 1.53 36128.22 5294.17 0.80
3 1.760 1.66 15827.21 1243.29 0.35
4 8.453 7.99 47779.18 10015.82 1.06
6 9.292 8.78 407812845 774595.50 90.18
7 10.761 10.17 15219.70 971.47 0.34
8 13.270 12.54 201102.96 1180.07 4.45 

452220617 812800.68 100.00
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iii:

33 Page 1 of1 ’_—_—_——_—_—.5—

Software Version : 6.2.0.0.0:B27 Date : 12/7/01 2:17:05 PM :5

Fleprocess Number : ry80m-108-pelc: 140 53,.
Sample Name : 0.1N HCI 800 B Data Acquisition Time : 12/7/01 9:40:03 AM 3

.trument Name : PELC Channel : A '"

ck/Vial : 1/3 Operator : Ihshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 3

Result File : D:\Projects\L224715\RawDaia\60659.112.003.rst
Sequence File : D:\Sequences\L224715\60659.112.idx

O N O

8 85, 8 8 8 g 2 2
F "“ °.° °° ”1’ T T '—

 

 
Response[mV] NOT

lTWllTTHTllTWWWllTlTlTWl‘lTl-lTl'lllT[TITWWTWWTWTWHWW[llTl'fl'lTlTH‘HTl'WTWITHTI’ITWWWWHTHTI]

Single Injection Report
Rebecca Leigh Shultz
NB 60659

ak Component Time RRT Area Height Area
17 Name [min] [uV'sec] [uV] [%]

1 1 .052 1 .00 167378.22 33947.35 3.85 '
2 1.657 1.58 21328.13 4357.78 0.49
3 1.807 1.72 13005.80 978.21 0.30
4 8.505 8.08 53832.15 11391.89 1.24
5 8.929 8.49 10311.35 984.97 0.24
6 9.330 8.87 392651195 744493.59 90.22
8 12.018 11.42 72738.96 3324.15 1.67
9 13.297 12.64 86829.72 1094.28 2.00 

435193627 800572.23 100.00
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.32}:

l: Page 1 of 1 

Software Version : 6.2.0.0.0zB27 Date : 12/7/01 2:17:06 PM - .1}

Reprocess Number : ry80m-108-pelc: 141 _ :3
Sample Name 2 0.1N NaOH 80C A Data Acquisition Time : 12/7/01 9:59:35 AM ’ ‘

.trument Name : PELC Channel : A . 3'”

ck/Vial : 1/4 Operator : Ihshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 4

Result File : D:\Projects\L224715\RawData\60659.112.004.rst
Sequence File : D:\Sequences\L224715\60659.112.idx 

——105 164 “8.46 ~895 935 ~1063 «10.99 12O8 1329
150

100

Response[mV]
01O 

Tll‘ll’llllllTllTllTlTl'HTH1TllllTllTWWWTWITUHWPWHTHWHTWWWWWD‘HTFTWWWWIWWUTWW
Time [min]

Single Injection Report
Rebecca Leigh Shultz
NB 60659

ak Component Time RRT Area Height Area
w Name [min] [uV‘sec] [uV] [%]

1 .3 1.049 1.00 196268.96 34531.93 8.15
2 1.642 1.57 560287.22 96960.25 23.28
3 8.462 8.07 146417050 284395.59 60.82
5 9.346 8.91 14547.91 3091.47 0.60
7 10.989 10.48 15996.67 2549.50 . 0.66
8 12.079 11.52 155940.95 20087.49 6.48 

240721220 441616.24 100.00
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 ‘3‘ Page 1 of1

Software Version : 6.2.0.0.02B27 Date : 12/7/01 2:17:06 PM i;
Reprocess Number : ry80m-108-pelc: 142 a}!
Sample Name : 0.1N NaOH 800 B Data Acquisition Time : 12/7/01 10:19:07 AM YE

trument Name : PELC Channel : A ""

ck/Vial : 1/5 Operator : Ihshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 5

Result File : D:\Projects\L224715\RawData\60659.112.005.rst
Sequence File : D:\Sequences\L224715\60659.112.idx

m v m m 8 8 3°; 5 3° ‘9 Vi 0’ o o o N m

T T “f’ '1’ T T T ' '
150

Response[mV]
50- [L

___5 H: _ __-_._._._____.______________v .- .__,. , fifim”jiLl—T 
THUTITlflTlTl-H'lfl ‘l-HTWTWHTI’l'ITI'ITI'ITITHTFIWTITIWTHTIW'FWWWWWHTFWTilHTI‘l'iqTHTflW’llllmTflmflTflWifllTflTflfl

Single Injection Report
Rebecca Leigh Shultz
NB 60659

ak Component Time RRT Area Height Area
7. Name [min] [uV‘sec] [uV] ‘ [%]

1 1.052 1.00 166603.00 27447.94 7.07

2 1.638 1.56 558786.19 . 99368.77 23.71
3 8.447 8.03 146888557 291409.73 62.34
7 10.983 10.44 15705.42 2528.58 0.67
8 12.074 11.48 146427.50 19300.70 6.21 

235640769 440055.72 100.00

Merck Exhibit 2141, Page 29
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 .2 Page 1 of1

Software Version : 6.2.0.0.0zB27 Date : 12/7/01 2:17:07 PM i:
Reprocess Number : ry80m-108-pelc: 143 {3.
Sample Name : 3% H202 25C A Data Acquisition Time : 12/7/01 10:38:39 AM ;;

trument Name : PELC , Channel : A ‘

ck/Vial : 1/6 Operator : lhshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 6

Result File : D:\Projects\L224715\RawData\60659.112.006.rst
Sequence File : D:\Sequences\L224715\60659.112.idx

o on v: N o {,5

T ”’ 2° ‘3’ ‘T '-

H 1000>

Ea)

2

§ _
g 500

o__ ._._.._.._ \.__________._.~._______ _. ,_.__________._—_______.__._ _. - ,—._. ._ _ _. .._P _._....____..—.~.— ______..__.— .._‘

WWWFWTEWT'TTHIHTWHTWWI l 6 ml“ 7 8 l 9 TTEIWTTEEWWWUZHWTFWWFI
Time [min]

Single Injection Report
Rebecca Leigh Shultz
NB 60659

ak Component Time RRT Area Height Area
w Name [min] [uV'sec] [uV] [%]

1 1.063 1.00 3502792608 2.88e+06 87.05
2 3.388 3.19 667727.64 13914.93 1.66
3 8.476 7.97 32215.07 7014.52 0.08
4 9.293 8.74 436930693 832462.66 10.86
5 10.767 10.13 10417.32 766.09 0.03
6 13.270 12.48 133434.93 982.58 0.33 

4024102738 3.74e+06 100.00

Warning -- Signal level out-of-range in peak

Merck Exhibit 2141, Page 30
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.3 Page 1 of 1

Software Version : 6.2.0.0.0zB27 Date : 12/7/01 2:17:07 PM :3
Reprocess Number : ry80m-108-pelc: 144 3‘3
Sample Name : 3% H202 250 B Data Acquisition Time : 12/7/01 10:58:11 AM 3:;

trument Name : PELC Channel : A ""

ck/Vial : 1/7 Operator : Ihshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 7

Result File : D:\Projects\L224715\RawData\60659.112.007.rst,
Sequence File : D:\Sequences\L224715\60659.112.idx

[\ no

8 ‘3 3 8 " “4

__l

_. 1000—
> .—_

g _i
g _
g .—
g 500—

Z 
WWP‘WWWWTWIWH‘WWWWWWWWWWWWWW .

Time [min]

Single Injection Report
Rebecca Leigh Shultz
NB 60659

ak Component Time RRT Area Height Area
9" Name [min] [uV‘sec] [uV] [%]

1 1.067 1.00 35006377.82 2.88e+06 87.04
2 3.430 3.22 663416.52 13545.27 1.65
3 8.480 7.95 33148.55 7310.75 0.08
4 9.299 8.72 437496324 843563.67 10.88
5 10.772 10.10 10992.20 788.79 0.03
6 13.275 12.45 130249.48 950.14 0.32 

4021914780 3.75e+06 100.00

Warning -- Signal level out-ol-range in peak

Merck Exhibit 2141, Page 31.
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QMERCK Book:0060659 Pagezo 13

R. Leigh Shultz
07 Dec 2001

Subject: Physical Characterization of L-224715 Post—VTI
 

The solid remaining after the VTI run was analyzed by DSC (10 “C/min), TGA, and microscopy.

Microscope images are shown below (200X magnification), followed by DSC and TGA traces.

    
1. L—224715—000T001 after VTI analysis (200K) 2. L-224715—000T001 after VTI analysis (200X)

  

 
 

  

Sample L224715_treebase_aiterVTt DSC File: C:,..\L2247157VTLDSC.001 Sarrple: L224715_atterVT|_tga TGA File: C'.,.\L2247157VTLtga 000Size: 1.2400 mg Operator: LS Size: 37980 mg Operator: LSMethod standard Run Date. 7-Dec-01 09:23 Method: standard method Run Date: 7090-01 09.32

‘ 1 16 45510 a l 10'
97.51J/g 253-45 0 0 4948% Welghl loss belore 150 c

~—m‘-~ A..._._ H__~~K QEH/g (0.01879mg)
.i f \\://’+ 100 i—_m#___E

262.40% /7\\
5 220 03%: \‘3’ . y 3 90 98.79%

E’ \‘0‘ ’7‘
L: E
53 _5 3 80 \I \

»7 7O \

117.66%)
_9. i + . 60 i i v

20 70 120 170 220 270 20 70 120 170 220 270s.» Up um.“ v2 3c u mum-n- wm. V: x u Mum-\-
Temperature (”(3) Temperature (”C)

3. DSC of L-224715-000T001 after VTI analysis 4. TGA of L—224715—000T001 after VTI analysis

Microscopy shows that the morphology and crystallinity of the solid are unchanged. The crystals are still

birefringent with an average length of 50—100 microns. DSC shows a slight lowering of the melting point

(117.66 0C versus 118.01 °C, probably not significant), and the heat of fusion dropped from 102.7 J/g to

97.51 J/g (probably not significant due to small sample size). The melting endotherm does not appear to

have broadened significantly. TGA shows a weight loss of 0.4948% before 150 °C (compared to 0.3858%

in the original solid), which is consistent with the VTI data (0.072% water weight retained upon completion
of the VTI run).

 
’l , w.— ,. , .a. ,W 1/"

’//;yf I! l
i 1/. ,

' COUNTERSIGNATURE DATE
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QMERCK Book:0060659 PagézO’l 4

R. Leigh Shultz
07 Dec 2001

iii?!if?”'

Subject: Analysis of photostability samples of L—221869—000R (free basel

The irradiation of the samples was complete by 8:30 am, but the samples were allowed to remain in the

dark until they could be analyzed. They were removed from the Rayonet at 1:30 pm and analyzed in the

HPLC sample set 60659.114.seq using the method L221869_methodl.mth. Each sample was injected
once.

Sub'ect: Solution and bulk stabilit of L-221869 tartrate and bes late salts l-week time oint 

The l-week solution and bulk samples of L-221869 tartrate (18 solution samples, 3 bulk) and besylate (18

solution samples, 3 bulk) were removed from the stability stations at 1:00 pm and allowed to come to

ambient temperature. No changes were observed in the bulk solids at this time point. The bulk samples

were each dissolved in 3.0 mL of 0.1% phosphoric acid; these solutions were then diluted with 16.0 mL

additional 0.1% phosphoric acid to bring the concentration of each sample to ca. 0.1 mg/mL. An aliquot of

each solution was placed in an HPLC vial, and the bulk samples were analyzed with the solution samples in

the sequence 60659.114.seq using the method L221869_methodl.mth. Each sample was assayed once.

gmflag glad?
07 Dec, 2313 l ”
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- QMERCK Book20060659 Page:01 5i .___._a.

i.“r“
L.
r.‘3‘:,

R. Leigh Shultz
11 Dec 2001

Subject: Eguilibrium Solubility of L-221869 Tartrate and Besylate Salts

Samples of the tartrate (NB72061-34) and besylate (NB72061-32) salts were weighed into test tubes for

solubility measurements, as detailed in the table below. An aliquot of solvent was placed in each tube. In

each of the four cases, the solid dissolved almost immediately (within 1 minute of solvent addition). The

tubes were capped and placed on the rotator overnight.

Salt Mass of salt Solvent pHm-al Vol added Min. solubility
( ) (mL) ( mL)

Tartrate (72061-34) 9.73 Water 5.85 0.500 19.46

Tartrate (72061-34) 4.13 0.0IN Ml-W-ater— —5:8§-2.\7 0.413 10.0 413190
Besylate (72061-32) 9.99 Nam/m 4.4-7 15-85 0.500 19.98 @753
Bes late (72061-32) 3.37 0.01N HCl 2.17 0.337 10.0 . \ZDecZOo‘ 

(QWQ (y'agg ki/Wajaéfi
/2 ac, 200/ /

w

/ f 2/ jar! ZgfllCOUéiERSIGNATURE DATE
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6 MERCK

R. Leigh Shultz
12 Dec 2001

Subject: Solution photostability of L-224715-000T001

The solution photostability samples previously prepared (60659-111) were removed from the freezer and

allowed to warm to ambient temperature. The six dark samples, labeled 60659-110 D, were wrapped in

aluminum foil and placed in the Rayonet irradiator along with the six light samples (60659-110 L). The

timer was set for 17 hours of exposure, and the unit was turned on and left to expose the samples overnight

(fluorescent light). The temperature inside the Rayonet during exposure was measured to be 29 °C.

Subject: HPLC analysis of L-221869 besylate and tartrate solubility samples

The four solubility samples for the besylate and tartrate salts were removed from the rotator and transferred

to centrifuge vials. The pH of each solution was measured. An aliquot of each solution was then diluted to
10.00 mL with water to produce a solution of appropriate concentration for HPLC quantitation.
 

Salt Solvent EHnnal Aliguot used (mL)

Besylate water 6. 17 0.050

Besylate 0.01N HCl 2.20 0.100
Tartrate water 3.62 0.050

Tartrate 0.01N HCl 3.02 0.100

These samples were analyzed by HPLC along with four standard solutions of the tosylate salt for

calibration (60659-103) in the sample set 60659.116.seq using the method L221869_method1.mth.

Sub'ect: Determination of stoichiometr for L-221869 tartrate salt 

In order to determine how many tartrate counterions are present in the salt per molecule of L-221869

parent, solutions of the tartrate salt of known concentration (0.10 mg/mL and 0.050 mg/mL) were made

using a previously made stock solution. These samples were also analyzed in the sample set 60659.116.seq
and will be calibrated with the tosylate salt standards in the sample set.

i.

f.
a“;

Book:0060659 page H6

/2§ ’%EE :2 Z/jart 253?CO TERSIGNATURE DATE
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e MERCK BOOK- 0060659 Page: 01 17 

R. Leigh Shultz
13 Dec 2001

Subject: Photostability of L-224715-000T001

The photostability samples (60659-111, 116) were removed from the Rayonet irradiator at 8:30 am after 17

hours of exposure. The Teflon caps were removed and replaced with Al/PP caps, and the samples were

assayed in the HPLC sample set 60659.117.seq using the method L221869_methodl.mth.

Sub'ect: Solution and bulk stabilit of L—224715-000T001 one week time oint 

The one week bulk (7 vials) and solution (30 vials) stability samples (60659—111) were removed from the

stability stations at 8:30 am and allowed to come to ambient temperature. The Teflon caps were removed

from the solution samples and were replaced with Al/PP caps. Each of the bulk samples was dissolved in

3.0 mL of O. 1% phosphoric acid; these solutions were further diluted with 16.0 mL 0.1% phosphoric acid.

An aliquot of each of the dilute solutions was placed in an HPLC vial for analysis. The solution and bulk

samples were assayed in the sample set 60659.117.seq using the method L221869_methodl.mth.

fluéwaflafi S/udgé,
{5 WC, 2572/

/ ‘7

M

fig; %2 : 211%amaNTERSIGNAT RE DATE
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:01 _\ (O{D0 MERCK Book: 0060659 Pag‘”
3’
u-

R. Leigh Shultz
14 Dec 2001

.n41 my...._."‘5.

Subject: Solution and bulk stability of L-221869 Tartrate and Besylate salts (2 week time point)

The two—week solution and bulk stability samples (3 bulk vials, 18 solution vials for each salt) were

removed from the stability stations at 9:30 am and were allowed to come to ambient temperature. The

Teflon caps on the solution samples were replaced with Al/PP crimp caps. The bulk samples were

dissolved in 3.0 mL 0.1% phosphoric acid each and further diluted with 16 mL of 0.1% phosphoric acid.

An aliquot of each of these dilute solutions was transferred to an HPLC vial for analysis. The bulk and

solution samples were analyzed in the sample set 60659.119.seq using the method L221869_method1.mth.

 

Subject: Equilibrium solubility of L—224715-000T001

Samples of the crystalline free base L-224715-000T001 were weighed into each of 7 test tubes for

solubility measurements, as detailed in the table below. An aliquot of solvent (0.50 mL) was placed in each

tube. None of the solids dissolved completely with gentle agitation. The tubes were capped and placed on

the rotator to equilibrate at 3:30 pm.
 

Solvent Initial pH of solvent Mass L-224715-000T001 (mg)
Water 6.47 9.55

0.9 % NaCl 5.80 9.91

0.01 N HCl 2.01 10.30

20 mM sodium acetate 4.02 14.56

20 mM sodium phosphate 6.05 9.82

20 mM sodium phosphate 7.92 10.75
20 mM sodium carbonate 10.02 12.10

Subject: Standard solutions of L—224715 for HPLC calibration

In order to quantitate solubility, standard solutions of L-224715-000T were made in 0.1% phosphoric acid.

A sample of the free base (5.85 mg) was weighed into a tared 10-mL volumetric flask and diluted to the

mark with 0.1% phosphoric acid. This stock solution was used to make several other standards, as detailed

 

in the table below.

Standard Volume stock Total volume [L224715-000T]

(mL) (mL) ( mL)
A 3.42 10.00 0.200

B 2.56 10.00 0.150

C 1.71 10.00 0.100

D 0.855 10.00 0.050

E 0.171 10.00 0.010 

In addition, a standard was made using 1.00 mL of standard E in 10.00 mL, resulting in a standard that is

0.0010 mg/mL in free base. These standards were placed in the refrigerator for storage until they are
needed. a

)L/ 0,36; 200/
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9mm Book:0060659 Fag; 9130

R. Leigh Shultz ;
14 Dec 2001 *

mi

Subject: Dynamic vapor soggtion analysis of commercial L—tartaric acid

In order to determine the hygroscopicity of L-tartaric acid, a sample was placed on the VTI microbalance

pan and run at 25 °C using the method std25A.mth. The data will be analyzed when the run in completed.

Subject: Thermal behavior of commercial L-tartaric acid

In order to determine the melting point of the L-tartaric acid, a DSC was run on a small sample. The

results, shown below in Figure 1, indicate that the material is pure and is a single polymorph which melts at

173.6 °C (272.1 J/g). TGA indicates that the solid retains no volatiles (arguing against hygroscopicity) and

decomposes completely to volatiles by 300 °C (96.43% weight loss).

Sam-ale L-Tarhnc Acid DSC Flle c \DSC\LTarA_dec 000 Sarrpla L-Tartarlc Acid TGA Fllo C \LantarchJpa 001Size 3.7400mu Operator LS Site 11 3860M Operator LSMefliod. ohm-rd Run Date 14-Dec-01 13 24 Method standard mom Run Date 14-Dec-01 13:22
L.
 

 
0 §

0 008965% Weight loss beiore 170 Cr‘\:
(o 001021mg) 9‘543‘7a80 (10.96am)

:5 4

Z ‘6 E 602 o:
“- 5
‘6 3
g '8 40 

- 1 420 70 120 170 220 270 020 70 120 170 220 270"'“' Temperature (°C) Mu’wm Temperature (°C) “mm”

1. DSC (10 °C/min) of L-tartaric acid (Fisher) 2. TGA of Lotartaric acid (Fisher)
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R. Leigh Shultz
15 Dec 2001
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Subject: Eguilibrium solubility of L—224715-000T001

The solubility samples (60659-119) were removed from the rotator at 11:00 am. Each of the seven tubes

still had solid remaining in it. The solution and some solid from each tube were transferred via Pasteur

pipet to a 1.5-mL centrifuge tube, and all of the tubes were centrifuged (10,000 rpm) for 10 minutes to

settle the solid from the supernatant. The final pH of each solution was measured using the pH meter (glass

electrode), and the pH’s of the solutions are reported in the table below. Two dilutions of each sample

were done to ensure that each solubility could be measured on the LC. The samples labeled “A” contained

0.10 mL of supernatant from each sample diluted to 5.0 mL with water. The samples labeled “B”

contained 0.25 mL of supernatant from each sample diluted to 5 .0 mL with water. Six standard solutions

(60659-119) and the 14 solubility samples were analyzed by HPLC in the sample set 60659.121.seq using
the method L22 1 869_method 1 .mth.

 

Solvent Initial pH Final pH
Water 6.47 9.37

Saline 5.80 9.31

0.01N HCl 2.01 8.27

20 mM sodium acetate 4.02 8.10

20 mM sodium phosphate 6.05 8.13

20 mM sodium phosphate 7.92 8.97
20 mM sodium carbonate 10.02 10.07 

The final pH values of all of the samples are higher than the intial pH’s, indicating that the drug likely

neutralized the acidic solutions. The solubility samples will need to be analyzed for degradation.
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17 Dec 2001
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Subject: Solution and bulk stability of L-221869 HCl and tosylate salts (four-week time point)

The solution (18 samples for each salt) and bulk (3 samples for each salt) stability samples (60659-101 HCl

and OTs) were removed from the stability stations at 9:00 am and allowed to equilibrate at ambient

temperature. The solution samples were transferred to clean vials that were compatible with the PE HPLC.

The bulk samples were dissolved in 3.0 mL 0.1% phophoric acid each. These solutions were further

diluted with 16 mL of 0.1% phosphoric acid each. An aliquot (1.0 mL) from each of the six solutions was

transferred to an HPLC vial for analysis. Both the bulk and solution samples were assayed by HPLC in the

sample set 60659.122.seq using the method L221869__methodl .mth.

Sub'ect: H osco icit of L-tartaric acid commercial

Dynamic vapor sorption analysis was used to measure the hydroscopicity of commercial L—tartaric acid

(Fisher). The data are shown graphed below, and raw data in table format follow this page as

supplementary material.

Adsorption/Desorption Adsorption/Desorption
Isotherm Isotherm

 é 
120m)

immoFnorm  
 an

MI
400ml

om

 

  

 
 
         

°\°Av0-0-I

1:?
.9“.2

£0
  8 H20/sample (moles)       

Vaor so ntion isotherm (25 °C) for L-tartaric acid Vaor so ntion isotherm (25 °C) for L-tartaric acid

The data show that L—tartaric acid is very hygroscopic above 80 %RH, absorbing more than 100% of its

weight in water. Upon lowering the humidity, the water is retained until 50 %RH, and the material retains

ca. 4.3% water weight upon completion of the experiment (equivalent to 0.36 mol water).
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File Name

Experiment

Operator
Experiment lD

Sample Name
Sample Lot #
Notes

Drying Temp
Heating Rate

Max Drying Time
Equil Crit
Expt Temp
Max Equil Time
Equil Crit
RH Steps
Data Logging Interval
Expt Started
Run Started

Elap Time Weight
min mg

58.0 23.999

132.1 24.002
153.1 24.002

178.1 24.002
186.1 24.002
195.1 24.002

204.1 24.002
213.1 24.002
222.1 24.002
231 .1 24.003
240.1 24.003

251 .1 24.003
260.1 24.003

271 .1 24.003
282.1 24.004
291 .1 24.006
475.1 24.997
659.1 30.318
843.1 38.319

1029.1 47.766
1213.1 50.360
1397.1 49.183
1583.1 45.468
1767.1 41.11 1
1953.1 37.704

2139.0 35.312
2324.6 33.632

2510.6 28.698
2651 .8 25.067
2662.7 25.056
2676.3 25.045
2687.1 25.041
2698.1 25.038
2709.1 25.035

2715.6 25.033
2724.1 25.031
2731.6 25.029
2739.6 25.029

LTarAcid.|sh

Step Isotherm
LS
LTarAcid

L-Tartaric Acid, commercial
Fisher Lot no.975716

NB60659-119

40 9C

5 9C/min
60 min

0.0100 wt % in
25 9C

180 min
0.0100 wt % in

5 to 95 to 5 in 5%RH steps
2.00 min or

12/14/2001
13:16:13

Weight Samp Temp

% chg deg C
0.000 25.46

0.013 25.26
0.014 25.26
0.015 25.25
0.015 25.25
0.015 25.25
0.015 25.25

0.015 25.25
0.015 25.25
0.015 25.25
0.015 25.25
0.016 25.25
0.017 25.25
0.018 25.25

0.021 25.25
0.029 25.24

4.158 25.24
26.329 25.24
59.669 25.24
99.036 25.23

109.844 25.23
104.939 25.22

89.461 25.22
71.303 25.22
57.107 25.22

47.143 25.22
40.142 25.22

19.579 25.21
4.451 25.22
4.407 25.22
4.361 25.23
4.343 25.23
4.330 25.22
4.318 25.22
4.308 25.22
4.299 25.22
4.294 25.22
4.291 25.22

0.0100 wt %

2.00 min

5.00 min

Samp RH H20/sample
%

1 .46

4.62
10.05

14.87
19.87
24.88

29.97
34.81
39.88
44.95

49.90
54.86

59.80
64.74

69.99
74.57
79.74
85.07

89.52
94.52
89.88
85.15

80.01
74.59
70.02

65.11
59.86

54.93
49.95
45.06
40.12
35.02

30.06
25.08
19.77
15.10

9.91
4.86

0.0000

0.001 1
0.0012
0.0012

0.0013
0.0012
0.0013
0.0013
0.0013
0.0013
0.0013

0.0014
0.0014

0.0015
0.0017
0.0024
0.3467

2.1954
4.9754
8.2579
9.1592
8.7501

7.4596
5.9455
4.7618
3.9309
3.3472
1 .6326
0.371 1
0.3674
0.3637
0.3621
0.361 1

0.3600
0.3592
0.3585
0.3581
0.3578

6\O Q11 .9
I

N [\l

02......dag/MW /7(Lee200/
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R. Leigh Shultz
20 Dec 2001

Sub'ect: Bulk and solution stabilit of L-224715-000T001 two-week time oint 

The two week samples for L-224715-000T (60659-110, 111) were removed from the stability stations at

10:00 am and allowed to come to ambient temperature. The solution vials (30 samples) were decrimped,

and the solutions were transferred to screw-cap vials for HPLC analysis. No physical changes were

observed in any of the bulk samples; each sample was dissolved in 3.0 mL 0.1% phosphoric acid. These

solutions were further diluted with 16 mL 0.1% phosphoric acid and shaken to mix. An aliquot of each of

these solutions was placed in an HPLC vial for analysis. The solution and bulk samples were assayed in

the sample set 60659.123.seq using the method L221869_method1.mth.
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R. Leigh Shultz
28 Dec 2001

Sub’ect: Solution and bulk stabilit of L-221869 tartrate and hes late salts 4 week sam les 

The four week solution and bulk stability samples for the besylate and tartrate salts were removed from the

stability stations at 10:30 am and transferred to the freezer for storage until they could be analyzed by

m. flowfifiggSwag”
Q3 Elm: 510—01
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u0 MERCK Book: 0060659 Page: 0_1_2_5
I

QwexiWe?!R. Leigh Shultz
02 Jan 2002

Sub‘ect: Solution and bulk stabilit of L-221869 tartrate and bes late salts 4-wk time oint

The 4-wk samples for L-221869 tartrate and besylate were removed from the freezer at 1:30 pm (see
60659-124) and were allowed to come to ambient temperature. Five of the bulk stability samples appeared

unchanged; however, the tartrate F4 bulk sample had yellowed slightly. Each bulk sample was dissolved in

3.0 mL 0.1% phosphoric acid; these solutions were then diluted with 15.0 mL 0.1% phosphoric acid. An

aliquot of each of these solutions was then transferred to an HPLC vial for analysis. The bulk samples

were analyzed with the solution samples in the sample set 60659.125.seq using the method
L221869_meth0d1.mth.

. A «9

flflfi .37.. 14/6743“flwwa'

0 Z jam/L 25732.
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9mm Book20060659 paggmgp
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R. Leigh Shultz
03 Jan 2002

Subject: Bulk and solution stability of L-224715-000T001 (four-week timepoint)

The four-week bulk and solution samples (60659-110, 111) were removed from the stability stations at

9:30 am. The bulk sample F4 (80 °C) had yellowed slightly, but all of the other samples appeared

unchanged. All of the samples were placed in the freezer (~20 °C) until HPLC analysis could be done.

Subject: Stoichiometry of L-221869 tartaric acid salt

HPLC data from two different concentration of the tartaric acid salt were analyzed against known standards

of the tosylate salt (see 60659—116) to determine the stoichiometry of the tartaric acid salt. The data are
shown below.
 

Sample [salt] [869] Theo [869], 1:1 Theo [869], 2:1
(m mL) (m mL) salt( mL) salt (In mL)

A 0.1 0.065 0.072 0.084

B 0.05 0.033 0.036 0.042 

The data indicate that the tartaric acid salt of L-221869 is a 1:1 salt. This conclusion is supported by

solution 1H NMR data (M. Palucki). The native pH of a concentrated solution of L-221869 tartrate in
water is 3.62 (60659-116), suggesting the presence of a free carboxylic acid group consistent with a 1:1
salt. The correct conversion factor for the tartrate salt is therefore [L—221869] = 0.722[L-221869 tartrate].

Subject: Liberation of L-221869 free base from fumarate salt

A sample of the fumarate salt (L-221869-003X005, 125.70 mg) was weighed into a tared scintillation vial. g

This corresponds to 109.36 mg of the free base (2.81 x 10-4 mol free base). 0.28 mL of 1 N NaOH will be

needed to neutralize this amount of salt. 1.1 mL of water and 3.0 mL of methylene chloride were added to 3

the vial, followed by 0.28 mL of 1 N NaOH. The vial was shaken, and the organic layer was transferred to

a new vial. The extraction was repeated with 2 x 3 mL of methylene chloride. The collective methylene

chloride solution was dried with molecular sieves and transferred into a 10-mL pear-shaped flask. The

volatiles were removed under reduced pressure to leave an oil, which was dissolved in 2 mL 2-propanol

and filtered at 0.2 microns into a clean vial. The 2-propanol solution was seeded with L-221869

(JR_C065_C), and the volume of the solution was reduced by half under a stream of nitrogen. The vial was

capped and left on the bench at ambient temperature overnight.

WW0. apaswgz
0 3 clam/x Q0731
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R. Leigh Shultz

. 04 Jan 2002
Sub'ect: Bulk and solution stabilit of L—224715—000T001 4 week time oint 

The 4—week bulk and solution samples were removed from the freezer, where they had ben stored since

their removal from the stability stations (24 hours). They were allowed to come to ambient temperature.

The bulk samples (7) were dissolved in 3.0 mL 0.1% phosphoric acid each; each of these solutions was

further diluted with 16 mL of 0.1% phosphoric acid. An aliquot of each of these dilute solutions was

placed in an HPLC vial for analysis. The bulk and solution samples were analyzed in the sample set

60659.127.seq using the method L22l869_methodl.mth.

Subject: Crystallization of L-221869 free base

After sitting overnight. the 2-propanol solution of L-221869 free base had some crystals on the walls of the
vial. The volume of the solution was again reduced under a stream of nitrogen. producing a white solid,
which was dried for ca. 6 hours in the vacuum oven at 30 OC.

 

. Sub‘ect: Initial h sical assessment ofL—383548 PPAR
A microscope image (200x magnification) was obtained of the sodium salt of L-383548—001X001.

”W.W
IIJIJ microns  

  

 

  
 

 
  

 
 

  
 

 
 

The salt is amorphous, showing no defined morphology or birefringence. The average particle size is

between 100 — 200 um.
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’aifli‘fiuR. Leigh Shultz
07 Jan 2002

Subject: Crystallization of L-221869 free base

After drying, the vial was weighed (tare = 4.86653 g; weight: 4.93756 g; 71 mg total yield (65%)).

Analysis of the white solid by microscopy indicated a birefringent, crystalline material.

Subject: Vapor sorption analysis of L—221869 tartrate salt at 40 °C

In order to determine the hygroscopicity of the tartrate salt, a VTI run was set up using the template std40.

Approximately 5 mg of material from the second batch of tartrate was used (NB72061-34). The instrument
was left to run overnight.

Subject: Initial chemical stability assessment of L-383548 (PPAR)

A stock solution of L-383548 was made by dissolving a sample of L-383548-001X001 (1.02 mg) in 1.00

mL of water. Aliquots of this stock solution were added to each of 8 vials, according to the table below, to

assess the gross chemical stability of L—383548 and to aid in HPLC method development.
 

Solvent [L-383548-001X] Conditions Observations

(MmL)
0.1 N NaOH 0.1 80 °C, 18 hours clear solution

0.1 N NaOH 0.1 80 °C, 18 hours clear solution

0.1 N HCl 0.1 80 °C, 18 hours cloudy suspension

0.1 N HCl 0.1 80 °C, 18 hours cloudy suspension

3% w/v H202 0.1 25 °C, dark, 18 hours cloudy suspension

3% w/v H202 0.1 25 °C, dark, 18 hours cloudy suspension

water 0.1 immediate assay clear solution

water 0.1 immediate assay clear solution

An HPLC method was created (based on the method used for the PPAR compound L-114902) for analysis

of L383548 samples.

Method name: L383548_method1

Column: Symmetry C18 3 micron, 100 x 4.6 mm

Mobile Phase: A = 0.1% phosphoric acid, pH = 2.17
B = acetonitrile

Program: 5 min, isocratic 50% A:50% B

7 min, linear gradient to 5% A:95% B
Flow Rate: 1.0 mL/min

Injection delay: 5 minutes

This method was used to analyze the two fresh samples of L-383548 in water (sequence 60659.128.seq).

The parent elutes at 9.60 minutes using this method, with 98.80 area % purity (sample 1).

W07.96.32 sad/2»
O7 Jot/Vt $2002
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: 6.2.0.0.0zB27

in*1"

Page 1 of 1

: 1/7/02 4:26:59 PM 'Software Version -

: ry80m-108-pelc: 493
: L383548_wtr_fresh_1

Reprocess Number
Sample Name
nstrument Name : PELC
Rack/Vial : 1/2

Sample Amount : 1.000000
Cycle : 1

Result File : D:\Projects\L383548\RawData\60_659:128;0_03?rst
Sequence File : D:\Sequences\L383548\60659.128.seq
Sample Notes:
Initial method for L-383548, based on method for L-114902
Column: Symmetry C18 3 micron, 100mm

 
 
 

co awe l\ o o o0..“13‘3 N ‘0. 0° “3O 000-- v- v- v- N
1 111.1; l r l r

1000

800

S‘
E
Q, 600U)coa.

3 400u:

200

0 ir‘fir‘iTHWWNKflW

1.0 2.0 3

Date

Data Acquisition Time :
: AChannel

Operator
Dilution Factor

CO 0)va NlD
._ “2000.62 aw-v VVIOID (0‘0

1 I ll l il

‘r“‘fl1"1—11—i'fifi

Time-[min]

*647 -7.47

.,_____.___._.._l ~i1 T 7" {Tl "77 i”:1 i

E.
.3
3?:

1/7/02 4:13:36 PM gg,

: lhshultz
:- 1.000000

common) v-l\ o «Mv 8 8 B"Q‘Q‘Q‘. 0" ‘9 or: o o r-

11??? “‘1’ ‘s” T? T T T

‘l—l'l“1"' 'x—lT_—

.0 4.0 5.0 6 0 7.0 8.0 9.0 10.0 11.0

Single Injection Report
lebecca Leigh Shultz
IB 60659

Peak Component Time RRT Area Height
# Name [min] [uV'sec] [W]

19 6.472 80.13 38002.64 8769.60
23 8.523 105.51 14009.78 3262.57
26 9.007 111.51 19591.48 5030.76
27 9.171 113.53 17893.58 4438.28
28 9.598 118.82 827306124 2.13e+06

31 10.657 131.93 10808.90 915.67

837336762 2.16e+06

 

Merck Exhibit 2141, Page 52
Mylan v. Merck, lPR2020-00040



Merck Exhibit 2141, Page 53 
Mylan v. Merck, IPR2020-00040 

Software Version : 6.2.0.0.02B27

Reprocess Number : ry80m-108-pelc: 494
Sample Name : L383548_wtr_fresh_2
nstrument Name : PELC
Rack/Vial 2 1/3

Sample Amount : 1.000000
Cycle : 1

Result File : D:\Projects\L383548\RawData\60659.128.004.rst
Sequence File : D:\Sequences\L383548\60659.128.seq
Sample Notes:
Initial method for L-383548, based on method for L-114902
Column: Symmetry C18 3 micron, 100mm

vomitoomrx o m cpvco
me'fi m v monococov-w—v- N m vvm

t ..llz II I ‘ 1.:1000

800

'5'
E
a) 600'U_) .—
51

8 4000':

200

Date : 1/7/02 5:04:17 PM

Data Acquisition Time : 1/7/02 4:31 :08 PM
Channel : A

Operator : Ihshultz
Dilution Factor : 1.000000

g E 3 ‘3' 853 88$ 833 18

1:5 «'5 to :1» """ $0) m
l l l

0 [TH—['131"“.—“—”fi'fiTf—W'F".—'“T“—‘?—‘T‘ii‘7“‘ le""'7

43$:

ngage1of1
5.:
:3

‘1' N (D In
Pf (D Q t”)
9 S 9. :2l . l

I H I l I l l i ll '
1.0 2.0 3.0 4.0 5.0 6 0 7.0 8.0 9.0 10.0 11.0

Time [min]

Single Injection Report
iebecca Leigh Shultz

 

B 60659

Peak Component Time RRT Area Height Area
# Name [min] [uV‘sec] [uV] [‘70]

17 6.437 9.10 38050.90 8828.73 0.46
22 8.487 1200 14188.17 3258.45 0.17
25 8.971 12.68 19514.09 5042.32 0.23
26 9.134 12.91 17967.53 4466.30 0.21
27 9.563 13.52 827093003 2.13e+06 98.93 

836065071 2.15e+06 100.00
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R. Leigh Shultz r
08 Jan 2002 4

Subject: Hygroscopicity of L-221869 tartrate salt at 40 °C ”11111111111111
The VTI run (NB60659—128) on the tartrate salt of L-221869 (NB72061-34) had finished, so the material

was recovered and the data analyzed. The adsorption/desorption isotherms appear below, and full-size

graphs follow this page as supplementary material. .,.... 111:111w.I111,11-|.ml1.1111.11w;IIH'u."11..1111.11,01111111111111;mummmmgm 
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The VTI results are nearly identical to the vapor sorption results from the tartrate salt at 25 °C (data from

Y. Wang, Physical Measurements). The data suggest the existence of a stable hemihydrate for the tartrate

salt. Revisiting the results obtained for the stoichiometry of the tartrate salt (NB60659-126) and

recalculating the concentration of L-221869 parent using the conversion factor for a 1:1 tartrate

hemihydrate (FB = 0.7lO-Tar, MW(tartrate salt) = 548.441) give the following results:
 CalMairm

Sample [salt] [869] Theo [869], 1:1 Theo [869], 2:1 WYO'Y ((101354
mL) ( mL) salt (111 mL) salt( mL) and Carver/Tao]

A 0.1 070910.005 00-7-2007; 0.084 l‘fdam 2002
B 0.05 6:036 003% 0.036 0.042 

These results mes.”that the tartrate salt exists as a hemihydrate under ambient conditions.
Results axe likelg lower 41% WYCHCQJ values duei‘b 0401er
Subect: Initial chemical stabilit assessment of L-383548-001X001 ESQJ f1 @étg 

The six stressed samples of L—383548 (NB60659—128) were removed from the stability stations at 10:30

am. The samples in 0.1 N NaOH were neutralized by the addition of 0.09 mL 1 N HCl, causing a small

amount of solid to precipitate. The samples in 0.1 N HCl were neutralized by the addition of 0.09 mL 1 N

NaOH, dissolving the precipitate already in the vials. These observations suggest that the solubility of

L-383548 is pH-dependent. The samples were analyzed by HPLC in the sample set 60659.129.seq using

the method L383548_method1 described on page 128 of this notebook.

The HPLC results for the stressed samples indicate that L-383548 is relatively stable (very few degradates)

under stress in acid and base. The samples in peroxide do show some degradation (one major product).

This compound does not have the liabilities for development that L-114902 did.
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File Name

Experiment
Operator

Experiment ID
Sample Name
Sample Lot #
Notes

Drying Temp

Heating Rate
Max Drying Time

Equil Crit
Expt Temp
Max Equil Time

Equil Crit
RH Steps
Data Logging interval
Expt Started
Flun Started

Elap Time
min

123.6
181.8
199.8
218.6
235.6
245.2

256.6
269.6
282.6
295.6

308.7
323.7
338.7
355.7

372.7
385.7

398.7
41 1.7

426.7
443.0
455.2
468.3

483.3

496.3
513.3

528.3
544.5
557.3
572.3
585.3

598.3
611.3
624.4
635.4
652.4

669.4
680.6

695.2

Weight
mg

5.074

5.126
5.138
5.146
5.151
5.155

5.157
5.160
5.162
5.164
5.166
5.167
5.169

5.170
5.172
5.174
5.177
5.179

5.182
5.189
5.186
5.184

5.181
5.180
5.178

5.176
5.172
5.167

5.163
5.161

5.159
5.158
5.156
5.154
5.150
5.147
5.141
5.130

869Tar40.lsh

Step Isotherm
LS
869Tar40
L-221869 tartrate

batch 2 (72061 -34)
DP-IV
N B60659-1 28

60 9C

5 QC/min
60 min

0.0100 wt % in
40 9C

180 min
0.0100 wt % in

5 to 95 to 5 in 5% steps
2.00 min or

01/07/2002
14:24:22

Weight Samp Temp
% chg deg C

0.000 40.50
1.016 40.13
1.248 40.12
1.408 40.12
1.508 40.12
1.577 40.12

1.634 40.12
1.682 40.12
1.723 40.12

1.760 40.12
1.794 40.12
1.827 40.12

1.857 40.12
1.888 40.12
1.920 40.12
1.956 40.12
2.013 40.12
2.060 40.12

2.115 40.12
2.255 40.12
2.204 40.12
2.155 40.12

2.109 40.11
2.072 40.11

2.032 40.11
1.999 40.11
1.918 40.11
1.814 40.11
1.745 40.11
1.701 40.11

1.666 40.11
1.640 40.11
1.615 40.11
1.561 40.11
1.498 40.11
1.420 40.11
1.306 40.11
1.098 40.11

2.00 min

5.00 min

0.0100 wt %

Samp RH H20/sample
%

1.01 0.0000
5.30 0.3043
9.76 0.3740

14.87 0.4219
20.07 0.4520
24.87 0.4726

29.94 0.4898
34.89 0.5039
39.86 0.5163

44.81 0.5276
49.91 0.5376
54.89 0.5475

59.87 0.5565
64.90 0.5659
69.91 0.5754
74.73 0.5862
79.64 0.6032
84.56 0.6173

89.52 0.6339
94.51 0.6758
90.39 0.6604
85.34 0.6457

80.24 0.6321
75.25 0.6209

70.14 0.6091
65.20 0.5990
60.12 0.5749

55.17 0.5435
50.17 0.5228
45.20 0.5099
40.16 0.4992
35.10 0.4915
30.07 0.4839
25.17 0.4679
20.22 0.4490
15.22 0.4254

10.05 0.3913
5.20 0.3291

@9699- (=32 1
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~rr

1 Page 1 of 1
'2’

Software Version : 6.2.0.0.02B27 ‘ Date : 1/8/021:15:12 PM if
Reprocess Number : ry80m-108-pelc: 495 ‘77
Sample Name : stressed 0.1 N NaOH 800 A Data Acquisition Time : 1/8/02 11:14:57 AM Lg
nstrument Name : PELC Channel : A '

Rack/Vial : 1/2 Operator : lhshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 1

Result File : D:\Projects\L383548\HawData\60659.129.002.rst
Sequence File : D:\Sequences\L383548\60659.129.idx

N- N O

0 comm N30 co 1- 0') mm!) non-coco on 0 mm V'- V m l\ O(*2 NW®FW .. 0° <0. cor-.N how-.vaw NQWON‘D add.—

0 CWT—T N9“)! ('1 DO <12 Vii}? lpmmlupco (I!) [T WW mo!) 0) TI- ‘7 T.. .x: I l x’ l i z» I! !

5“
i<1)0)COO.(I)(D
II

——_—-~~., ._._.__ .-_..._—_. r——-A-~—--—-~---—-—-——--~ --._.1._.-._._..__._ ._..._..__ ..._.. .1-..—
. I'iwl..iil'i::. I_—"i- l llllll- nu 1111.! Willi“. IsTi: [ll 
WWWWWWWWWWWWWWWWWWW

1.0 2.0 3.0 4.0 5.0 Tit-[123nm] 7.0 8.0 9.0 10.0 11.0

Single Injection Report
Rebecca Leigh Shultz

 

NB 60659

'eak Component Time HRT Area Height Area
# Name [min] [uV'sec] [uV] [%]

2 0.759 2.55 69357191592410 0.92
16 4.350 14.63 140823.76 23354.75 1.86
22 6.111 20.55 20496.32 4433.19 0.27
24 6.485 21.81 30465.02 6956.05 0.40
32 9.042 30.41 16251.75 4134.08 0.21
33 9.212 30.99 14184.26 3660.02 0.19
34 9.643 32.43 727298771 1.83e+06 96.15 

756456600 1 .896+06 100.00
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.2 Page 1 of 1

 

'33

Software Version : 6.2.0.0.0zB27 Date : 1/8/02 1:15:13 PM i”?
Reprocess Number : ry80m-108-pelc: 496 ff-

Sample Name : stressed 0.1 N NaOH 80C B Data Acquisition Time : 1/8/02 11:32:29 AM 9'38nstrument Name : PELC Channel : A

Rack/Vial : 1/3 Operator : lhshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 2

Result File : D:\Projects\L383548\RawData\60659.129.003.rst
Sequence File : D:\Sequences\L383548\60659.129.idx

('3- 0') W N

3 :mew 8 8% $9 3 3‘3 3 9 339388 a '5 8% 888 8 g '3 ° ‘°
rdrrfilrf‘r‘i‘r We a“? n“ “1"?“ s New”? n. T? f1000

800——

9
g, 600
3
S
8 400(D
[I

200

0 _l" F‘": l "l'l’F‘l'T'iT'l'i— 17""17'177 "H T71 A 7 FF‘l'F7’7—‘T‘E 7 "‘ 1’77““?Tfi—fl F 7" l'fi‘"’F ” l "'7; "l 7‘l ‘ '““ 7-W—

Single Injection Report
Rebecca Leigh Shultz
NB 60659

’eak Component Time RRT Area Height Area
# Name [min] [uV‘sec] [uV] [%]

2 0.767 1.75 53971.74 11165.52 0.66
18 4.360 9.96 146536.08 23359.80 1.78
21 6.122 13.98 21946.94 4511.67 0.27
23 6.496 14.84 39682.33 9014.21 0.48
27 8.558 19.55 10143.08 2371.24 0.12
30 9.048 20.66 18334.44 4562.48 0.22
31 9.216 21.05 16841.76 4097.40 0.20
33 9.647 22.03 792148667 1.99e+06 96.14
36 10.735 24.52 10884.31 887.49 0.13 

823982734 2.0Se+06 100.00
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l

L

 
 

 

Software Version : 6.2.0.0.0:B27 Date : 1/8/02 1:15:14 PM :1
Reprocess Number : ry80m-108-pelc: 497 1:5
Sample Name : stressed 0.1 N HCI 800 A Data Acquisition Time : 1/8/02 11:50:01 AM g2;
nstrument Name : PELC Channel : A "'1

Rack/Vial : 1/4 Operator : Ihshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 3

Result File : D:\Projects\L383548\RawData\60659.129.004.rst
Sequence File : D:\Sequences\L383548\60659.129.idx

"£71 000

8:: 355302238 me 3&8123'3 “2.2%. ‘3 (1,238.8. 8 $2:00 OOv-v-v-v-NNN comm QWIOIOLD Q l\ common» 0) n- v-v-

l: llllill 1: i . llill 1‘? I lilll‘ 1111

1000

9
E
8

E
g 500—-CE

0 "l_l“ITIT‘F'I‘1"‘T‘l‘1"1”“-1TlTL“TI““‘F"T1;—l‘li1'l 17—77"? T—T'ifi'FvT'Tl—i " "I—i‘l'fim'lm'l—

WiWflWWWWWWTWWWWHWWW
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11 0

Time[min]

Rebecca Leigh Shultz
NB 60659

’eak Component Time RRT Area Height Area
# Name [min] [uV'sec] [uV] [%]

3 0.778 9.66 38310.54 6666.39 0.36
24 6.479 80.41 59631.78 13523.86 0.57
27 8.464 105.04 58391.98 11480.76 0.56
29 903011206 21656.26 5481.14 0.21
30 919711413 20130.85 4931.42 0.19
31 9.628 119.48 1026577148 2.58e+06 97.77
35 1087913500 36116.17 8134.66 0.34 

1050000906 2.63e+06 100.00
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Software Version : 6.2.0.0.0zBZ7 Date : 1/8/021:15:15 PM :31
Reprocess Number : ry80m-108-pelc: 498 if:
Sample Name : stressed 0.1 N HCI 80C 8 Data Acquisition Time : 1/8/02 12:07:33 PM '3
nstrument Name : PELC Channel : A ‘

Rack/Vial : 1/5 Operator : lhshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 4

Result File : D:\Projects\L383548\RawData\60659.129.005.rst
Sequence File : D:\Sequences\L383548\60659.129.idx

8 easaee as: i: assesses: 22 easeeae 35%
" m vvmmmul'iu‘: r: Aspect? oicin at n; v—T

d 09 v—w- V'v— niniti; '

500Response[mV] 
1.0 2.0 3.0 4.0 5.0 6 O 7.0 8.0 9.0 10.0 11.0

Time [min]

Single Injection Report
Rebecca Leigh Shultz
NB 60659

’eak Component Time RRT Area Height Area
# Name [min] [uV'sec] [uV] [%]

2 0.779 2.61 34344.94 6422.08 0.35
19 6.478 21.72 47672.91 10839.83 0.48
23 8.467 28.39 46755.53 8910.53 0.47
25 9.031 30.28 21012.42 5331.16 0.21
26 9.196 30.83 19651.36 4819.75 0.20
27 9.625 32.27 964939740 2.43e+06 97.95
31 10.872 36.45 32306.22 7131.34 0.33

985114077 2.47e+06 100.00
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 :3 Page 1 011

Software Version : 6.2.0.0.0:B27 Date : 1/8/02 1:15:16 PM ‘3

Reprocess Number : ry80m-108-peic: 499 El
Sample Name : stressed 3% H202 250 A Data Acquisition Time : 1/8/02 12:25:05 PM =25
nstrument Name : PELC Channel : A ‘4’

Rack/Vial : 1/6 Operator : Ihshuitz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 5

Result File : D:\Projects\L383548\RawData\60659.129.006.rst
Sequence File : D:\Sequences\L383548\60659.129.idx

:28 $28 :2 8&0 ea: seewee :5 R $- 8
r'v‘ ~ 11m WW???“ ‘1’ $ 9. 3x ‘ l l . i

H 1000>

E
8
g _
3
g 500—

0‘“ _ '7" T'Wlflf 7771-17—1“: till—1‘1" 1171—1—17 ‘7‘”:"V'7—1"

 
1.0

Time [min]
WW1“TWWWWWZWEWWWWW

Single Injection Report
Rebecca Leigh Shultz
NB 60659

 
’eak Component Time RRT Area Height Area

# Name [min] [uV'sec] [uV] [%]

3 0.903 1.25 3847390900 2.89e+06 87.75
4 1.494 2.07 75621.55 8315.54 0.17
5 1.633 2.27 417040.55 126891.49 0.95
6 1.711 2.37 166011088 197481.10 3.79
7 2.129 2.95 56301.13 2543.07 0.13

13 6.468 8.97 16268.38 3695.33 0.04
20 9.017 12.51 10064.15 2563.47 0.02
21 9.182 12.74 10796.37 2671.71 0.02
22 9.613 13.34 3123458.18 791750.65 7.12 

4384357020 4.026+06 100.00

Warning -- Signal level out-of-range in peak
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.34..3...

Software Version : 6.2.0.0.02827 Date : 1/8/02 1:15:17 PM :2
Reprocess Number : ry80m-108-pelc: 500 L;
Sample Name : stressed 3% H202 25C 8 Data Acquisition Time : 1/8/02 12:42:38 PM 11:;
nstrument Name : PELC Channel : A ’

RackNial : 1/7 Operator : lhshultz
Sample Amount : 1.000000 Dilution Factor 2 1.000000
Cycle : 6

Result File : D:\Projects\L383548\RawData\60659.129.007.rst
Sequence File : D:\Sequences\L383548\60659.129.idx

<0 I\ m

:2 £9135R8 59$ 3%28m828 “‘9 "’

N 1111121“ 11111WQ111’? F

H 1000>

E
g __
S
8
{If 500

0“ ”*7 i————li ”mi—lHTi'i—7‘FT'fl‘iF‘WT‘IT‘fiT‘i—"FHAW—i’fi" 11"77‘
 

| 10110le l Tlm l l l l l l I
1.0 2.0 3.0 4.0 5.0 6 o 7 o 8.0 9.0 10.0 11.0

Time.[m1n]

Single Injection Report
Rebecca Leigh Shultz

 

NB 60659

’eak Component Time RRT Area Height Area
# Name [min] [uV'sec] [uV] [%]

3 0.903 1.25 3832005104 2.89e+06 90.33
4 1.490 2.07 69073.41 7888.58 0.16
5 1.623 2.25 406400.85 126059.93 0.96
6 1.701 2.36 164912026 197420.39 3.89
7 2.112 2.93 28243.34 1855.09 0.07

16 6.454 8.95 11559.63 2616.73 0.03
27 9.600 13.31 193947955 492521.69 4.57 

4242392808 3.71 e+06 100.00

Warning -- Signal level out-of-range in peak
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9mm Book20060659 peggmo
.rn

R. Leigh Shultz fl
08 Jan 2002 '”"

mm.nunnu .11..

Subject: Thermal analysis of L-221869 tartrate salt (post-VTI)

The solid from the VTI run was analyzed by DSC and TGA.

Sam L-&1869_Inrtrnte_VTl_4OC DSC File 0 \DSWLVMO Snuple 869Tlflrl1e_|flerVTl40C File 0 \TGA\L221869_mr_vMOSize. 1.1800 my Operator LS Size 3 5360 mg Operator LSMethod standard Run Dale Hen-02 1005 Method standard mined Run Date New 0954
0

1 997%12 ° 20168°C
9 85 C 92 GSJ/g (O 07061mg)248

211 63°C 240 51°C
208 75°C 37 ZOJ/g
27 381/9

vb

E”
E
54LL
:5W
I

120 170 220 D 120 170 220
Temperature (“0) Temperature (°C)

 
The solid melts at 203.5 °C. As shown in the graph of the TGA data, it abruptly loses weight at 100 °C

(1.875% loss). The theoretical weight loss for a hemihydrate is 1.64%.

Sub'ect: Bulk hotostabilit of L-224715-000T001 

In order to assess the bulk photostability of the free base of L—224715, two samples were prepared. Sample

L contained 1.53 mg of material; sample D contained 1.34 mg of material. Both samples were placed in

test tubes and capped. The dark sample (D) was wrapped tightly in aluminum foil; both samples were

placed in the Rayonet for 17 hours under fluorescent light. They will be dissolved and assayed by I-IPLC
when the irradiation is complete.

Wee—a6we
08 JOUY/k 9073141

_// 62$ /5% /%?(// 2170,. 20:) 2.
C NTERSIGNATURE DATE

|||||||Ill"IlllllllllllllllllllIlllllllllllllllll lllllllllllllllllllllllllllllllllll
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 9mm Book20060659 Pag;:0131

l“""’i::;fR. Leigh Shultz
09 Jan 2002

Subject: QKa determination for L—221869 free base

Mass(mol)ofL-221869: é‘tzzmg (‘IJOO‘TxlOerD

Volume of water used: 0 . O m ’—

Mass of added KBr: 9

Concentration of HCl titrant: o . ‘ 0 H

 

  
 Volume HCl added (total mL) m

_-_
m—

a Zoo 85?

0. 500

5. 20  

 
O.®OO

0.700

0.800 7.38

0.400

LL82

9.0

\99%
00

m®440%0° Sbgstfigi(5Q
(QMchfi 5W6”

0? am 7100 ;

%% @g 2. 24th 24211CO TERSIGNATURE DATE

|||||||||||||||||||||||||||||||||||||||||||||||||| ||||||||||||||||||||||||||||||||||| 2
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9mm Bookzooeoe59 paggmz
a?

R. Leigh Shultz
09 Jan 2002 "

Subject: Bulk photostability of L-224715-000T001

The bulk photostability samples were removed from the Rayonet and dissolved in 3.0 mL 0.1% phosphoric
acid. These solutions were then diluted with 16.0 mL 0.1% phosphoric acid each and shaken gently to mix.

An aliquot (1.0 mL) of each solution was placed in an HPLC vial for analysis. The samples were analyzed

in the sample set 60659.132.seq using the method L221869_method1.

The dark sample has an area % parent of 96.32; the light sample has an area % parent of 96.80. No

differences are observed between the two samples, and no degradation of the bulk is observed in either

sample. L-224715-000R is photostable under fluorescent light for at least one week.

Subject: pKa determination for L-221869-000R

A sample of L—221869 free base (60659-127, 39.22 mg) was weighed into a 100-mL beaker and dissolved
in 50.0 mL of deionized, boiled water. The solution was sonicated for 5 minutes to fully dissolve the solid

and degas the solution. A small magnetic stir bar was then added to the solution, the beaker was placed on

a magnetic stir plate and stirred, and a glass pH electrode was immersed in the solution. pH measurements

were taken as 0.1 mL aliquots of 0.10 N HCl were added to the solution, producing the raw data shown on

page 131 of this notebook. The data was analyzed using Microsoft Excel and the method discussed on

page 22 of this notebook, producing a pKa value for L-221869 of 7.98 with a scatter of 0.13. The

spreadsheet is printed on page 60659-133.

062m emu;

/ ) r21 37% 21"”):
c NTERSIGNA URE DATE
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iii

. '1 Page 1 of 1
Software Version : 6.2.0.0.0:B27

Reprocess Number : ry80m-108-pelc: 501
Sample Name : L224715 bulk dark
nstrument Name : PELC
Rack/Vial : 1/2

Sample Amount : 1.000000
Cycle : 1

Result File : D:\Projects\L224715\FiawData\60659.132.003.rst
Sequence File : D:\Sequences\L224715\60659.132.seq
Sample Notes: '
L-221869 method 1 (J. Remenar)
Metasil AQ column
12 minute run time

phosphoric acid/ACN

 
Single Injection Report

'3; 1‘3.
l T

E I .. I
Z:
2
8
3CC

1 2 3 4 5

.Rebecca Leigh Shultz
NB 60659

Peak Component Time RRT Area Height
# Name [min] [uV'sec] [uV]

1 1.754 0.20 37066.87 2732.53
3 9.107 1.04 11176.47 1308.18
4 9.249 1 .06 312008674 847484.47
7 11.060 1.26 21234.78 4790.94
8 12.477 1.43 49576.06 2208.70

323914091 , 858524.83

Date : 1/9/02 12:54:22 PM

Data Acquisition Time :
Channel

Operator
Dilution Factor

1/9/02 11:20:55 AM
: A
: Ihshultz
: 1.000000

tnN
°.’

1

g‘.Erin-U1Mg....
J

 

a) \1S3.2 N _; 0)

Time [min]

 

G (D .4 O .2 .s
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=ll

 

Software Version

Reprocess Number :
Sample Name
nstrument Name

Rack/Vial

Sample Amount
Cycle

Result File : D:\Projects\L224715\RawData\60659.132.004.rst

: 6.2.0.0.02827

ry80m-108-pelc: 502
: L224715 bulk light
: PELC
: 1/3
: 1.000000
: 2

Sequence File : D:\Sequences\L224715\60659.132.seq
Sample Notes:
L-221869 method 1 (J. Remenar)
Metasil AQ column
12 minute run time

phosphoric acid/ACN

Responsel...”

rtebecca Leigh Shultz

 

NB 60659

Peak Component
# Name

Date

Data Acquisition Time :
Channel

Operator
Dilution Factor

: 1/9/02 12:54:23 PM

1/9/02 11:40:27 AM
: A
: lhshultz
: 1.000000

. Page1of1

 

§L-22186—

Single Injection Report

‘1 it.

2 3 4 5

Time RRT Area . Height
[min] [uV'sec] [uV]

0')

Time [min]

1.766 0.20 35277.75 2528.89
9.112 1.04 12452.61 1492.30
9.250 1 .06 359259938 949195.94

11.062 1.26 21302.85 4806.88
12.478 1.43 49638.10 2158.01

371127068 960182.02

 

\J a) .4 .11(D .n O .2 N _A m
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9 MERCK

Ka DeterminationI
Com ound: L-221869-000R

atS mSolvent:

Titrant: 0. Z

3;or;0v:00-!-

r (100%)

sookzooaoesg page (313

 

 

 

 

HCI
 

C(O) minus

0.0E+00

1 .0E-05

2.0E-05

3.0E-05

4.0E-05

5.0E-05

6.0E-05

 

Iog(col E) pKa
 

‘(B+F)
 

  
 

4.0E-05 

7.0E-05

8.0E-05

9.0E-05

1.0E-04

3.0E-05

2.0E-05

1.0E-05

 

9.000 0.95 7.85 1 .4E-08
 

1.1E-08avg Ka
 

 

 

 
-pKa -7.98

- Ka 

 

 

      
fig %[£E Z754 242’?»c NTERSIGNATURE DATE

BSF 123 12/99
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9 MERCK

“n

E;

R. Leigh Shultz i:
15 Jan 2002 '7:

Subject: Bulk and solution stability of L-221869—000R {crystalline free base)

The bulk stability data for L—221869-000R (60659-93) are shown below. Data are reported in area %

relative to samples kept for the same amount of time at —20 °C.

Bulk stability of L—221869-000R
Conditions Rel Area % L-221869

1 wk 2 wk 4 wk

5 °C/amb RH 98.5 106.2 100.0

25 °C/60% RH 101.1 95.5 100.6

40 °C/amb RH 94.3 100.7 100.6

40 °C/75% RH 102.0 97.3 99.8

60 °C/amb RH 98.5 100.0 100.3

80 °C/amb RH 98.1 89.4 101.7 

Significant loss of parent is observed after two weeks at 40 oC/75% RH and 25 °C/60% RH, but no

degradates are seen in the LC traces. The four-week data does not show the same trend and may more

accurately represent the stability of the compound.

The solution stability data for L-221869-000R (60659-94) are shown below. Data are reported in area %

relative to samples stored at —20 °C.

Solution stability of L-221869—000R
5 °C 25 °C 40 °C 80 °C

Condition 1 wk 2 wk 4 wk 1 wk 2 wk 4 wk 1 wk 2 wk 4 wk 1 wk 2 wk 4 wk
water 103.3 94.6 98.9 99.8 82.0 89.4 90.7 70.2 52.7 0.4 0.0 0.0

pH 2 106.2 94.4 99.4 105.3 98.9 99.4 99.2 103.8 99.1 102.6 104.2 95.4
pH 4 99.7 98.3 96.9 100.9 100.2 96.9 104.6 97.7 97.7 103.1 101.3 92.5
pH 6 89.2 103.9 99.2 103.1 100.2 99.1 94.3 108.5 98.4 35.8 11.9 0.4

pH 7.4 saline 102.8 101.3 99.2 93.3 98.7 97.1 99.7 88.4 82.1 0.8 0.0 0.0
pH 8 106.6 86.6 98.8 107.5 91.4 91.5 88.2 72.6 57.1 0.0 0.0 0.0

pH 10 107.5 95.2 99.3 94.9 85.4 81.5 80.2 56.6 34.1 0.0 0.0 0.0

Significant loss of parent is observed in water at 25 °C over the 4-week time period. The compound is

most stable to hydrolysis at pH 2 and pH 4, though less de-amination is seen at pH 2. De-amination

becomes more likely as the storage temperature rises. The compound is not stable for significant amounts

of time (>2 weeks) above pH 6 due to rapid hydrolysis.

The solution photostability data (60659-110) for L—221869—000R are tabulated below and are reported in

area % relative to samples wrapped in aluminum foil.

Solution photostability of L-221869-000R
Condition Rel Area % L-221869

BOOKS 0060659 Pagp: 014

water 98.2

pH 2 99.7

pH 4 100.0

pH 6 100.1

pH 8 100.4
H 10 100.0
 

Solutions of L-221869 are photostable to laboratory light for at least one week.

1:; JCT/W zoo;
alga 3.811%, W407)“
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QMERCK Book20060659 paggzmgs
2E

R. Leigh Shultz
15 Jan 2002

Subject: Bulk and solution stability for L-221869 p-toluenesulfonate salt

The bulk stability data (60659-101) for the p-toluenesulfonate salt of L-221869 are shown the table below.

Data are reported in area % relative to samples stored at —20 °C.

Bulk thermal stability of L-221869 p-toluenesulfonate
Conditions Rel Area % L-221869

1 wk 2 wk 4 wk

40 °C/75% RH nd 98.5 100.1

80 °C/amb RH nd 99.9 99.8

nd = no data due to LC error

An LC error resulted in no data being collected during analysis of the one-week samples. Nonetheless. the

two- and four-week samples indicate that the p-TSA salt is stable toward hydrolysis and de-amination over
4 weeks.

The solution stability data (60659-101) for the p-toluenesulfonate salt of L—221869 are shown in the table

below. Data are reported in area % relative to samples stored at —20 °C.

Solution thermal stabilit of L-221869 -toluenesulfonate
 

Conditions Rel Area % L-221869, 40 °C Rel Area % L-221869, 80 °C
lwk 2wk 4wk lwk 2wk 4wk

water 87.4 75.3 56.1 0.0 0.0 0.0

pH 2 100.1 100.3 100.4 99.5 97.3 94.7

pH 4 100.1 96.5 100.0 101.7 95.4 93.3

pH 6 102.3 96.8 98.6 35.9 7.8 0.5

pH 8 89.0 73.4 54.0 0.0 0.0 0.0
H 10 76.0 53.4 28.4 0.0 0.0 0.0
 

The salt is most stable at pH 2 and pH 4, though some hydrolysis is observed at 80 °C under each of these

conditions. The salt is unstable in water and in buffers above pH 6. The solution stability of the p-
toluenesulfonate salt is very similar to that of the HCl, benzenesulfonate, and tartrate salts.
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Subject: Bulk and solution stability of L-221869 HCl salt

The bulk stability data (60659-101) for the HCl salt of L—221869 are shown in the table below. Data are

reported in area % relative to samples stored at —20 °C.

Bulk thermal stability of L-221869 HCl salt
Conditions Rel Area % L-221869

1 wk 2 wk 4 wk

40 °C/75% RH nd 97.2 98.6

80 °C/amb RH nd 99.5 100.8

nd = no data due to LC error

No data was collected during analysis of the 1-week samples due to an LC error. The data at 40 °C/75%

RH suggest that some hydrolysis of the parent is resulting in loss of L-221869. This is expected based on

the relatively high hygroscopicity of this salt. The HCl salt is deemed a poor candidate for development

based on this hygroscopicity and high-humidity stability data.

The solution stability data (60659-101) for the HCl salt of L-221869 are shown in the table below. Data

are reported in area % relative to samples stored at —20 °C.

Solution thermal stabilit of L-221869 HCl salt
 

Conditions Rel Area % L-221869, 40 °C Rel Area % L-221869, 80 °C
lwk 2wk 4wk lwk 2wk 4wk

water 88.0 82.5 64.9 nd 0.0 0.3

pH 2 100.4 99.7 100.0 nd 97.6 96.0

pH 4 99.7 100.1 99.8 nd 97.0 93.7

pH 6 103.2 100.1 99.0 nd 8.2 0.6

pH 8 92.3 82.4 59.5 nd 0.0 0.0
H 10 80.1 60.0 33.5 nd 0.0 0.0
 

The HCl salt is most stable in solution at pH 2, though some hydrolysis is still observed at 80 °C at this pH.

The salt is very unstable above pH 6. This solution stability data is not very different from data obtained

from other salts of L-221869; however, the bulk stability data argues against development of this salt.

(7&6er 32% Sade?“
/61]ayi£@aa

900$
/(/

/. ,wégw“
////§t’ ’ aQ 4/ .12 21 0w

CO TERSIGNATURE DATE

|||||||||||||||||||||||||||||||||||||||||||||||||| |l|||||||||||||||||l||||||l|||||||| ....is...s..m.......
Mylan v. Merck, lPR2020-00040



Merck Exhibit 2141, Page 73 
Mylan v. Merck, IPR2020-00040 

x
“it

eMERCK 300100060659 Page:01 7

R. Leigh Shultz ::
15 Jan 2002

Subject: Bulk and solution stability of L-221869 benzenesulfonate salt

The bulk stability data for the benzenesulfonate salt of L-221869 (60659- 106) are shown in the table below.

Data are reported in area % relative to samples stored at —-20 °C.

Bulk thermal stability of L-221869 benzenesulfonate salt
Conditions Rel Area % L-221869

1 wk 2 wk 4 wk

40 °C/75% RH 100.5 100.1 97.3

80 °C/amb RH 100.0 98.5 996

Some loss of parent is observed over 4 weeks at 40 °C/75% RH, but no degradates appear in the HPLC
trace. The bulk appears to be stable toward de—amination over 4 weeks at 80 °C.

The solution stability data for the benzenesulfonate salt of L-221869 (60659-106) are shown in the table

below. Data are reported in area % relative to samples stored at -20 °C.

Solution thermal stability of L-221869 benzenesulfonate salt
Conditions Rel Area % L-221869, 40 °C Rel Area % L-221869, 80 °C

lwk 2wk 4wk lwk 2wk 4wk

water 87.5 73.0 52.1 0.0 0.0 0.0

pH 2 100.2 97.0 99.2 98.4 94.7 92.8

pH 4 99.9 97.9 99.6 98.5 95.5 94.6

pH 6 100.1 96.5 97.0 33.6 9.3 0.6

pH 8 88.0 74.0 55.2 0.0 0.0 0.0
H 10 73.2 54.0 29.5 0.0 0.0 0.4 

The benzenesulfonate salt is unstable in unbuffered water at both 40 and 80 °C. This is most likely a pH

effect, as hydrolysis is faster above pH 6. The salt is most stable toward hydrolysis between pH 2 and 4.

No de-amination is observed at pH 2. Based on chemical stability data, the benzenesulfonate salt of

L-221869 is a possibility for development, although the pace of the degradation in plain water could be a

problem for such a soluble drug.
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Subject: Bulk and solution stability of L-221869 L-tartaric acid salt

The bulk stability data for the L-tartaric acid salt of L-221869 (60659-106) are shown in the table below.

Data are reported in area % relative to samples stored at —20 °C.

Bulk thermal stability of L-221869 tartrate salt
Conditions Rel Area % L-221869

1 wk 2 wk 4 wk

40 °C/75% RH 102.7 99.6 99.5

80 °C/amb RH 101.9 99.0 99.4

Minimal loss of parent is observed over 4 weeks; the loss is probably not statistically significant, and no

degradates are observed by HPLC.

The solution stability data for the tartrate salt of L—221869 (60659406) are shown in the table below. Data

are reported in area % relative to samples stored at —20 °C.

Solution thermal stability of L—221869 tartrate salt
Conditions Rel Area % L-221869, 40 °C Rel Area % L-221869, 80 °C

lwk 2wk 4wk lwk 2wk 4wk

water 99.5 92.5 87.5 1.6 0.0 0.0

pH 2 99.7 99.0 99.6 98.9 97.6 94.8

pH 4 95.9 94.4 100.0 95.0 92.6 90.8

pH 6 99.8 98.7 98.9 37.1 11.6 1.5

pH 8 92.2 80.3 63.8 0.0 0.0 0.0

RH 10 83.9 60.1 34.7 0.0 0.0 0.5

The tartrate salt is most stable between pH 2 and 4, similar to other salt of L-221869. Although the

stability of the salt in water at 80 °C is poor, the stability of the salt at 40 °C in water shows a marked

improvement over the other salts of this compound. This is likely a pH effect; the tartaric acid in the salt

buffers the water solutions and affords a pH between 3 and 4, where the drug is most stable. Based on this

data, the tartaric acid salt has a distinct advantage over the benzenesulfonate salt for development. The

table below compares the degradation (both hydrolysis and de-amination) of L-221869 in the

benzenesulfonate and tartrate salt forms at 0.1 mg/mL salt in water at 40 °C.

Com arison of de adation in salts of L-221869
 

Rel Area % Rel Area %

Salt of L-221869 Hydrolysis De-amination
lwk 2wk 4wk lwk 2wk 4wk

Benzenesulfonate 8.9 19.3 46.6 3.3 6.4 22.3

L-Tartrate Hemih drate 1.9 5.0 9.5 1.0 2.6 4.1
 

The data clearly indicate that the tartrate salt is much more stable in unbuffered water. This is an advantage
for the tartrate salt should some of the salt dissolve in a formulation.
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 3 Page 1 of 1

Software Version : 6.2.0.0.02827 Date : 1/21/02 8:10:37 AM 3.3
Reprocess Number : ry80m-108-pelc: 505 A

Sample Name : L224715 besylatein water 2 Data Acquisition Time : 1/18/02 12:59:27 PM a:
Instrument Name : PELC Channel :

Rack/Vial : 1/3 Operator : Ihshultz '
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 3

Result File : D:\Projects\L224715\RawDaté\\T€0‘659T1ZZIOOS.rst
Sequence File : D:\Sequences\L224715\60659.’1‘42?20020118-121253.idx

f2 8
“P ‘i’

o“— i Lflkm 
Response[mV]

1coco.-
NN

llTlTilTl‘l’l‘lTI] lilillTlTfl‘WlllTlTflTI'IIITlTlTHTsfl‘ITliil‘H1'lTITWTillllWWETl"Willis];|TNTITFEE'lTlTllTEIjTiTlTl-HJ-zil'lTll'lTlEmTliiTl
Time [min]

:

Single Injection Report
Rebecca Leigh Shultz

NB 60659 . .

’eak Component
# Name

Time RRT Area Height
[min] [uV'sec] [uV]

1.761 0.19 39007.93 2463.55
5.781 0.64 213110237 136599.36
9.068 1.00 11799.17 1482.35
9.256 1.02 309081457 809674.04

11.029 1.22 20076.40 4572.39
12.446 1.37 13875.23 1666.27

530667567 956457.95
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.3 Page 1 of 155

Software Version : 6.2.0.0.0zB27 Date : 1/21/02 8:10:35 AM “5'

Reprocess Number : ry80m-108-pelc: 503 ':
Sample Name : water Data Acquisition Time : 1/18/02 12:20:25 PM }
Instrument Name : PELC Channel : A "

Rack/Vial : 1/1 Operator : lhshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 1

Result File : D:\Projects\L224715\RawData\60659.142.001.rst
Sequence File : D:\Sequences\L224715\60659.142-20020118-121253.idx

_10.61

 
Response[mV] 0

' WWWWW‘T'WW”ll'lmlmWWTWWlmlWlWW
Time [min]

Single Injection Report
Rebecca Leigh Shultz
NB 60659

>eak Component Time RRT Area Height Area
# Name [min] [uV'sec] [uV] [%]

1 7.321 0.83 120440.89 2283.70 19.91
2 8.099 0.92 53336.97 2815.95 8.82
3 9.331 1.06 173010.11 36466.26 28.60
5 10.129 1.15 34428.42 1825.03 5.69
6 10.307 1.17 71110.41 26089.82 11.76
7 10.609 1.20‘ 10220.59 4017.41 1.69
8 10.923 1.24 23974.03 5426.06 3.96
9 11.459 1.30 46131.36 4619.46 7.63

10 11.621 1.32 22972.50 2986.54 3.80
12 12.530 1.42 21503.33 8010.13 3.56
13 12.927 1.47 10317.10 3786.45 1.71
14 13372152 17411.53 3572.35 2.88 

604857.25 101899.15 100.00
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Subject: Solubility of L-224715-000T

The solubility of L-224715-000T was investigated in water, saline, 0.01 N HCl, and buffers ranging in pH

from 4-10 (60659-119). An LC calibration was performed using standard solutions of L-224715—000T001,

and the calibration plot obtained is shown below.

L-224715 HPLC Calibration

 

0 1 0 15

[L-224715] (mg/m L)
 

The solubility data obtained were quantified using the calibration plot above and are tabulated below.

Solubility of L-224715-000T
Solvent Sol L-224715 pHmfial pHfim. Area %

( mL) H drol sis
water 5.92 6.47 9.37 0.35

saline 5.74 5.80 9.31 0.35

0.01 N HCl 9.63 2.01 8.27 0.23

20 mM sodium acetate 11.78 4.02 8.10 0.19

20 mM sodium phosphate 11.89 6.05 8.13 0.23

20 mM sodium phosphate 6.39 7.92 8.97 0.37
20 mM sodium carbonate 6.47 10.02 10.07 0.46

The solubilities of L-224715 in water and saline are equilibrium values. However, equilibrium solubilities

were not obtained across the pH range because the drug neutralized the 20 mM buffers and raised the pH of

the solutions. This experiment will have to be repeated with more concentrated buffers to obtain actual

solubility data as a function of pH.
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Subject: Initiation of bulk and solution stability (abbreviated) for L-224715 benzenesulfonate salt

A sample of the benzenesulfonate salt of L-224715 was received from K. Hansen (70130-347). A stock

solution of the salt was made by dissolving 10.54 mg salt in 19:00mL of water in a scintillation vial. This )0 .54mL

stock solution was used to make two samples for immediate HPLC analysis: an aliquot (0.10 mL) of the mp0
stock solution was diluted to 1.0 mL with water in each of two HPLC vials. These samples were analyzed (Rig
immediately in the sample set 60659.142.seq using the method L221869_methodl.mth.

2 law

The stock solution of the benzenesulfonate salt prepared above were used to make stability samples for the 300:;
salt (54 samples were prepared). One set of vials was made for each of three time points (1, 2, and 4

weeks). Within each time point, a set of vials was placed in each of 3 stability stations: —20 °C (samples

R), 40 °C (samples C), and 80 °C (samples F). In each station at each time point, samples were prepared at

pH 2, 4, 6, 8, 10, and in water. (Buffers used were made on 17 Jan 2002: pH 2, commercial 0.01 N HCl;

pH 4, 20 mM sodium acetate; pH 6 and 8, 20 mM sodium phosphate; and pH 10, 20 mM sodium
carbonate.) The vials were crimped with Teflon-lined caps, labeled as 60659-142, and placed in the

stability stations at 10:00 am. Bulk stability was also initiated the salt. Nine vials were prepared according

to the table below. The vials were placed in the appropriate stability stations at 10:00 am.

Sample Conditions Mass salt (mg)
60659-142Rl —20 °C 1 wk 1.17

60659—142 R2 -20 °C 2 wk 1.48

60659-142 R4 —20 °C 4 wk 1.30

60659—142 D1 40/75 lwk 2.05

60659-1421 D2 40/75 2 wk 1.69

60659-142 D4 40/75 4 wk 1.38

60659-142 F1 80 °C 1 wk 1.81

60659-142 F2 80 9C 2 wk 2.62

60659—142 F4 80 °C 4 wk 1.95
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Subject: Initiation of bulk and solution stability (abbreviated) for L-224715 tartrate salt

A sample of the tartrate salt of L-224715 was received from K. Hansen (70130-359). A stock solution of

the salt was made by dissolving 7.32 mg salt in 7.32 mL of water in a scintillation vial. This stock solution

was used to make three samples for immediate HPLC analysis: an aliquot (0.10 mL) of the stock solution
was diluted to 1.0 mL with water in each of two HPLC vials, while a third aliquot (0.050 mL) was diluted

to 1.0 mL with water in a third HPLC vial. These samples were analyzed immediately in the sample set

60659.143.seq using the method L221869_method1.mth along with six standard solutions of L-224715 free
base (see NB 60659-119).

The stock solution of the tartmte salt prepared above was used to make stability samples for the salt (54

samples were prepared). One set of vials was made for each of three time points (1, 2, and 4 weeks).

Within each time point, a set of vials was placed in each of 3 stability stations: —20 °C (samples R), 40 °C

(samples C), and 80 °C (samples F). In each station at each time point, samples were prepared at pH 2, 4,
6, 8, 10, and in water. (Buffers used were made on 17 Jan 2002: pH 2, commercial 0.01 N HCl; pH 4, 20

mM sodium acetate; pH 6 and 8, 20 mM sodium phosphate; and pH 10, 20 mM sodium carbonate.) The

vials were crimped with Teflon-lined caps, labeled as 60659—143, and placed in the stability stations at 2:00

pm. Bulk stability was also initiated the salt. Nine vials were prepared according to the table below. The

vials were placed in the appropriate stability stations at 2:00 pm.
 

Sample Conditions Mass salt (E)
60659-143 R1 —20 °C 1 wk 1.14

60659-143 R2 —20 °C 2 wk 1.26

60659-143 R4 —20 °C 4 wk 1.08

60659-143 D1 40/75 lwk 1.11

60659-143 D2 40/75 2 wk 1.01

60659-143 D4 40/75 4 wk 1.21

60659-143 F1 80 °C 1 wk 1.34

60659-143 F2 80 °C 2 wk 1.38

60659-143 F4 80 °C 4 wk 1.12

Sub'ect: Native H of L-224715 bes late and tartrate salts at 1.0 m mL 

The pH of the stock solution of the tartrate salt of L—224715 made above was measured using the pH meter

and a glass electrode. The pH of the 1.0 mg/mL solution was 3.98, indicating that the tartrate is a 1:1 salt

and forms a buffer in water. The pH of the stock solution of the besylate salt of L-224715 (60659-142) was

also measured in the same manner; the pH of this 1.0 mg/mL solution was 6.66.

Sub‘ect: Initial HPLC anal sis of L—224715 benzenesulfonate salt 

The HPLC analysis of the benzenesulfonate salt of L-224715 in water (fresh) shows an area % of 58.24%

L-224715 (benzenesulfonic acid = 40.16 area %). The parent elutes at 9.26 minutes, while the

benzenesulfonic acid elutes at 5.78 minutes (RRT 0.62).
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 3 Page 1 of 1

Software Version : 6.2.0.0.02827 Date : 1/21/02 8:10:37 AM 3.3
Reprocess Number : ry80m-108-pelc: 505 A

Sample Name : L224715 besylatein water 2 Data Acquisition Time : 1/18/02 12:59:27 PM a:
Instrument Name : PELC Channel :

Rack/Vial : 1/3 Operator : Ihshultz '
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 3

Result File : D:\Projects\L224715\RawDaté\\T€0‘659T1ZZIOOS.rst
Sequence File : D:\Sequences\L224715\60659.’1‘42?20020118-121253.idx

f2 8
“P ‘i’

o“— i Lflkm 
Response[mV]

1coco.-
NN

llTlTilTl‘l’l‘lTI] lilillTlTfl‘WlllTlTflTI'IIITlTlTHTsfl‘ITliil‘H1'lTITWTillllWWETl"Willis];|TNTITFEE'lTlTllTEIjTiTlTl-HJ-zil'lTll'lTlEmTliiTl
Time [min]

:

Single Injection Report
Rebecca Leigh Shultz

NB 60659 . .

’eak Component
# Name

Time RRT Area Height
[min] [uV'sec] [uV]

1.761 0.19 39007.93 2463.55
5.781 0.64 213110237 136599.36
9.068 1.00 11799.17 1482.35
9.256 1.02 309081457 809674.04

11.029 1.22 20076.40 4572.39
12.446 1.37 13875.23 1666.27

530667567 956457.95
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.3 Page 1 of 155

Software Version : 6.2.0.0.0zB27 Date : 1/21/02 8:10:35 AM “5'

Reprocess Number : ry80m-108-pelc: 503 ':
Sample Name : water Data Acquisition Time : 1/18/02 12:20:25 PM }
Instrument Name : PELC Channel : A "

Rack/Vial : 1/1 Operator : lhshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 1

Result File : D:\Projects\L224715\RawData\60659.142.001.rst
Sequence File : D:\Sequences\L224715\60659.142-20020118-121253.idx

_10.61

 
Response[mV] 0

' WWWWW‘WW”ll'llmlmWWWWWWlWW
Time [min]

Single Injection Report
Rebecca Leigh Shultz
NB 60659

>eak Component Time RRT Area Height Area
# Name [min] [uV'sec] [uV] [%]

1 7.321 0.83 120440.89 2283.70 19.91
2 8.099 0.92 53336.97 2815.95 8.82
3 9.331 1.06 173010.11 36466.26 28.60
5 10.129 1.15 34428.42 1825.03 5.69
6 10.307 1.17 71110.41 26089.82 11.76
7 10.609 1.20‘ 10220.59 4017.41 1.69
8 10.923 1.24 23974.03 5426.06 3.96
9 11.459 1.30 46131.36 4619.46 7.63

10 11.621 1.32 22972.50 2986.54 3.80
12 12.530 1.42 21503.33 8010.13 3.56
13 12.927 1.47 10317.10 3786.45 1.71
14 13372152 17411.53 3572.35 2.88 

604857.25 101899.15 100.00
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Subject: Bulk stability of binary mixtures of L—224715 benzenesulfonate and gelatin/HPMC

In order to investigate the stability of L-224715 benzenesulfonate salt (70130-347) in a dry-filled capsule

formulation, binary mixtures of the salt were prepared with gelatin (lab grade, type B, Fisher lot no.
987519) and with HPMC (USP, 23537, 6 cps). Samples of the salt were weighed out (see table below), as

were samples of gelatin and HPMC. The salt sample was ground gently with a mortar and pestle with ca.
85 mg of the excipient; the rest of the excipient was then added, and the mixture was ground until uniform.
 

Mass L-224715 Mass L-224715 parent Excipient Total mass (exc + % w/w drug

salt (mg) (mg) FB = 0.72(Bs salt) salt) (mg) loading
22.2 16.0 gelatin 320.3 5.0
22.9 16.5 HPMC 319.6 5.2 

Samples of the mixtures were then weighed into vials (10 vials for each mixture) for stability studies
according to the following table.
 

Sample (gelatin) Mass mixture (mg) Sample (HPMC) Mass mixture (mg)
60659-144 A1/gel 21.44 60659-144 AllHPMC 20.01

60659-144 A2/gel 19.49 60659-144 A2/HPMC 20.33

60659-144 A4/gel 20.68 60659- 144 A4/HPMC 20.91

60659-144 C1/gel 20.41 60659- 144 C1/HPMC 19.95

60659-144 C2/gel 21.1 1 60659-144 C2/HPMC 20.75

60659-144 C4/gel 19.56 60659-144 C4/HPMC 19.70

60659-144 D1/gel 20.76 60659-144 D1/HPMC 20.97

60659-144 D2/gel 21.00 60659-144 D2/HPMC 20.02

60659-144 D4/gel 20.50 60659-144 D4/HPMC 21.19

60659-144 Rhys/gel 128.99 60659-144 Rhys/HPMC 126.70

Samples A, C, and D were placed in the stability stations at 3:30 pm. Samples D had open caps; the rest of

the samples had closed caps. Samples 60659-144 phys/gel and phys/HPMC were reserved for NMR
studies.

Sub'ect: Bulk stabilit of binar mixtures of L—221869 tartrate and elatin/HPMC 

The above procedure was repeated with the tartrate salt of L-221869 (72061-54).
 

Mass L-221869 Mass L-221869 parent Excipient Total mass (exc + % w/w drug

 salt (m ) ( ) FB = 0.71(Tar salt) salt) ( ) loadin

22.6 16.1 gelatin 324.0 5.0
22.9 16.3 HPMC 320.9 5.1 

Samples of the mixtures were then weighed into vials (10 vials for each mixture) for stability studies

according to the following table (continued on next page, 60659-145).
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Subject: Bulk stability of binary mixtures of L-221869 tartrate and gelatin/HPMC (continued from pg144)

Sample (gelatin) Mass mixture (mg) Sample (HPMC) Mass mixture (mg)

60659-144a Al/gel 21.26 60659-144a A1/HPMC 20.65

60659-144a A2/gel 21.22 60659-144a A2/HPMC 19.91

60659-144a A4/gel 21.16 60659-144a A4/HPMC 19.59

60659-144a Cl/gel 21.25 60659-144a C1/I-IPMC 20.42

60659-144a C2/gel 21.75 60659-144a C2/HPMC 20.43

60659-144a C4/gel 20.08 60659-144a C4/HPMC 20.11

60659-144a D1/gel 20.74 60659- 144a D1/HPMC 20.36

60659-144a D2/gel 21.37 60659-144a D2/HPMC 20.91

60659-144a D4/gel 20.64 60659-144a D4/HPMC 19.88
60659—144a h s/ el 124.37 60659-144a h s/I-IPMC 126.45
 

Samples A, C, and D were placed in the stability stations at 5:00 pm. Samples D had open caps; the rest of

the samples had closed caps. Samples 60659—144a phys/gel and phys/HPMC were reserved for NMR
studies.

mea (fag ékéfibfi
225% @030 a

R. Leigh Shultz
23 Jan 2002

Sub'ect: SSNMR anal sis of L-22l869 and L—2247 15 sam les 

A sample of L-221869 L-tartrate hemihydrate (ca. 105 mg) was weighed into a vial and taken to Bob

Wenslow for solid-state NMR analysis. Both 13C and 19F experiments will be done with closed and open
sample containers to determine the reversibility of the hydration of the tartrate salt.

Small samples were removed from samples 60659—144 phys/gel (21.49 mg) and phys/HPMC (19.05 mg)

and from samples 60659-144a phys/gel (22.74 mg) and phys/HPMC (20.54 mg). These samples were

reserved for HPLC method development. The remaining samples were taken to Bob Wenslow for SSNMR

analysis. These measurements will be the time zero measurements for physical stability of the salts in these

binary mixtures. The samples will be placed on stability after the NMR experiments are completed.
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Subject: Solubility of L-221869 tartrate salt

In order to determine the solubility of the crystalline L-221869 tartrate salt (hemi-hydrate) in several

solvents, 8 samples of the salt (72061-54) were weighed into tared test tubes according to the table below.

An aliquot of solvent was added to each vial, and the vial was shaken to see if the solid dissolved. If the
solid did not dissolve immediately, the vial was placed on the rotator to equilibrate overnight.
 

Solvent Mass salt (mg) Volume added pHmmal Observations
(mL)

water 11.66 0.5 6.13 solid sinks, then dissolves

0.9% NaCl 6.73 0.5 5.57 solid floats, sinks, dissolves

0.01N HCl 10.03 0.5 2.08 slow to dissolve

20 mM sodium acetate 4.70 0.5 3.99 soluble

20 mM sodium phosphate 5.45 0.5 6.01 soluble
MeOH 6.14 0.4 n/a milky at first, then soluble

EtOH 9.17 0.5 n/a milky — equilibrate

2-PrOH 6.57 0.5 n/a milky - eguilibrate

All of the samples were soluble in the aliquots added except the ethanol and 2-propanol samples. These

samples were placed on the rotator at 6:00 pm.

Subject: Solubility of L-224715 free base, besylate saltI and tartrate salt

In order to determine the solubility of the crystalline free base (-000T001), crystalline L-224715 besylate

salt (anhydrous used, 70130—347) and the crystalline L-224715 tartrate salt (hemi-hydrate, 70130—359) in

several solvents, a procedure similar to the one above was followed. The details appear in the table below.
 

Salt of Solvent Mass salt (mg) Volume added pHmfl Observations
L-224715 (mL)
free base MeOH 4.96 0.2 n/a soluble

free base EtOH 4.35 0.2 n/a soluble

free base 2-PrOH 4.44 0.4 n/a soluble (v. slow)

free base PEG 400 7.24 0.4 n/a soluble (v. slow)

free base glycerol 6.43 1.0 n/a soluble upon heating

besylate water 499 0.5 6.13 solid sinks, then dissolves

besylate 0.01N HCl 4.37 0.5 2.08 soluble (fast)

besylate MeOH 4.38 0.2 n/a soluble (fast)

besylate EtOH 4.16 0.2 n/a soluble (fast when shaken)

besylate 2-PrOH 4.24 0.5 n/a milky - equilibrate
L-tartrate water 5.75 0.5 6.13 floats, then dissolves (fast)

L—tartrate 0.01N HCl 5.47 0.5 2.08 soluble (fast)

L—tartrate MeOH 5.46 0.2 n/a soluble (slow)

L-tartrate EtOH 5.86 0.5 n/a milky — equilibrate
L-tartrate 2—PrOH 5.44 0.5 n/a milk - e uilibrate
 

The three alcoholic samples which did not dissolve readily were placed on the rotator at 6:00 pm.

flat/6am 07/55th SM?
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Subject: Continuation of solubility experiments for L—221869 and L-224715 (from 60659-146)

The solubility samples were removed from the rotator at 9:00 am. They were transferred to centrifuge

filters and centrifuged for 10 minutes at 10000 rpm to separate the supernatant from the remaining solids.

An aliquot of the supernatant was then removed via pipet (the volume of the aliquot was calculated by

estimating the approximate solubility) and diluted to 15.00 mL with 0.1% phosphoric acid according to the

following table.

Salt Solvent Volume aliquot (mL)
L-221869 tartrate EtOH 0.075

L-221869 tartrate 2-PrOH 0.100

L-224715 free base PEG 400 0.050

L-224715 free base glycerol 0.050

L—224715 besylate 2—PrOH 0.125
L—2247 15 tartrate EtOH 0. 100

L-224715 tartrate 2-PrOH 0.125 

An aliquot of each 15-mL solution was then transferred to an HPLC vial and analyzed using the method
L221869_method1. Standard solutions of L—221869 (tosylate salt) and L-224715 (free base), made and

used previously for calibration, were run in the same sample set (60659.146.seq) to calibrate the samples.

Subject: Bulk stability of binary mixtures of L-224715 tartrate and gelatin/HPMC

In order to investigate the stability of L-224715 tartrate salt (70130-359) in a dry—filled capsule

formulation, binary mixtures of the salt were prepared with gelatin (lab grade, type B, Fisher lot no.

987519) and with HPMC (USP, 23537, 6 cps). Samples of the salt were weighed out (see table below), as

were samples of gelatin and HPMC. The salt sample was ground gently with a mortar and pestle with ca.

85 mg of the excipient; the rest of the excipient was then added, and the mixture was ground until uniform.
 

Mass L-224715 Mass L-224715 parent Excipient Total mass (exc + % w/w drug

salt (mg) (mg) FB = 0.719(Tar salt) salt) (mg) loading
22.4 16.1 gelatin 327.7 4.9
22.9 16.5 HPMC 328.1 5.0

Samples of the mixtures were then weighed into vials (10 vials for each mixture) for stability studies

according to the following table.

Sample (gelatin) Mass mixture (mg) Sample (HPMC) Mass mixture (mg)
60659-147 A1/gel 20.23 60659-147 A1/HPMC 21.45

60659-147 A2/gel 23.09 60659-147 A2/I-IPMC 21.29

60659-147 A4/ge1 21.12 60659-147 A4/HPMC 20.33

60659-147 CI/gel 21.66 60659-147 CllHPMC 21.58

60659-147 C2/gel 22.58 60659—147 C2/HPMC 21.07

60659-147 C4/gel 19.96 60659-147 C4/HPMC 22.29

60659-147 Dllgel 21.20 60659-147 D1/HPMC 20.09

60659—147 D2/gel 19.32 60659—147 D2/HPMC 20.36

60659-147 D4/gel 20.58 60659-147 D4/HPMC 21.16
60659-147 h s/ e1 125.72 60659-147 h s/I-IPMC 114.58
 

Samples A, C, and D were placed in the stability stations at 5:30 pm. Samples D had open caps; the rest of

the samples had closed caps. Samples 60659-147 phys/gel and phys/HPMC were ta

for NMR studies (t = 0 samples). COUNTERS'GNATURE DATE

flmaaa “66% $7441 /5 0/ $26 $20052 MWWIM ZSMcrzm

|||||||||||||||||||||||||||||||||||||||||||||||||| ||||||||||||||||||||||||||||||||||| ...ts..1..a.wz.,.....
Mylan v. Merck, lPR2020-00040



Merck Exhibit 2141, Page 86 
Mylan v. Merck, IPR2020-00040 

9 MERCK Book: 0060659 Page: 01—48

R. Leigh Shultz
24 Jan 2002

Sub‘ect: M;crosco e :maoes of L—221869 tartrate salt and L-224715 besvate and tartrate salts   

 
Optical m‘croscopic images of tire tartrate salt of L-221869 and the tartI‘Lte and besylate salts of L-2247 15
were obtained and are shown below.

 
  

L224715 tartrate salt (SOOXJ NB70130- 359 : 11-224715 tart-ate alt (SOOX), NB70130-359

The tartrate salt OfL-E’Z 1869 has a needle-like erphology; the individLal needles are very fine and

average around 5 urn ir. length Some agglomer:.ti0n is Observed in the sample. The besylate salt of L—

224715 also exhibits a needle- like morphology. The average needle lengta5 ca. 10 am with an aspect of

5. The tarttate salt ofL-224715 consists of very long. thin needles (average length 100 um, aspect c1. 50)

which seeT to aggl :i1nerate lengthwise into clusters ofi 10 needles.
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Sub'ect: L-224715 bes late salt bulk and solution stabilit sam les 

The 1-week bulk (3) and solution (18) stability samples for the besylate salt of L-224715 (60659-142) were

removed from the stability stations at 7:00 am. They were placed in the freezer until they could be

analyzed. No physical changes were observed in any of the bulk samples.

KW fiflfi 8M7? 01 Feb Ma
28 Jan 2002

Sub'ect: L-224715 tartrate salt bulk and solution stabilit sam les 

The l-week bulk (3) and solution (18) stability samples for the tartrate salt of L-224715 (60659-143) were

removed from the stability stations at 3:00 pm. They were placed in the freezer until they could be

analyzed. N0 physical changes were observed in any of the bulk samples.

QWmflgM/x 611,096 #6/ 0| FebZooZ
29 Jan 2002

Sub'ect: Bulk stabilit of binar mixtures of L-224715 bes late and L-221869 tartrate with elatin/HPMC 

The l—week bulk chemical stability samples for L-224715 besylate (60659-144) and L-221869 tartrate

(60659-144a) in binary mixtures with gelatin and HPMC were removed from the stability stations at 8:00

am. They were placed in the freezer until method development is completed.

Sub'ect: HPLC anal sis of L-224715 bes late and tartrate l-week sam les 

The l-week stability samples of L-224715 besylate (60659—142) and tartrate (60659-143) were removed

from the freezer at 8:30 am and allowed to come to ambient temperature. The solid samples were each

dissolved in 19.0 mL of 0.1% phosphoric acid, and l—mL aliquots of these solutions were placed in HPLC

vials for analysis. Both the bulk and solution samples were assayed in the sample set 60659.149.seq using
the method L221869_methodl .

@mdggg \S’LM’é/B/ OIFeIozCOz
31 Jan 2002

Sub'ect: Bulk stabilit of binar mixtures of L—224715 tartrate with elatin/HPMC 

The l-week bulk chemical stability samples for L-224715 tartrate (60659-147) in binary mixtures with

gelatin and HPMC were removed from the stability stations at 8:00 am. They were placed in the freezer

until method development is completed.

‘9 ' Feb 20133 w?“COUNT lGNATURE DATE
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Subject: L-224715 besylate salt bulk and solution stability samples

The 2-week bulk (3) and solution (18) stability samples for the besylate salt of L-224715 (60659-142) were

removed from the stability stations at 8:30 am. No physical changes were observed in any of the bulk

samples. They were allowed to come to ambient temperature, and the solid samples were each dissolved in

19.0 mL of 0.1% phosphoric acid. Aliquots (1 mL) of these solutions were placed in HPLC vials for

analysis. Both the bulk and solution samples were assayed in the sample set 60659.150.seq using the
method L221869_methodl .

Subject: Stoichiometry of L-224715 tartrate salt - data analysis

The HPLC data from two different concentrations of the tartarte salt were analyzed against known
standards of the free base (60659-119). The data are shown below. The theoretical [715] for the 1:1 salt is

calculated as a hemi-hydrate.

Sample [salt] (known) [715] (from LC) Theo [715], 1:1 Theo [715], 2:1 salt
( mL) (m mL) salt (In mL) (m mL)

A 0.1 0.095 0.072 0.084

B 0.1 0.092 0.072 0.084

C 0.05 0.052 0.036 0.042

The data seem to indicate that L—224715 tartrate is actually a hemitartrate salt. However, 1H NMR
spectroscopy (K. Hansen, Process Research) indicates 1:1 stoichiometry. In addition, the pH of a solution

of the salt in water is between 3 and 4, indicating a free carboxylic acid group (1 :1 salt). All three of the

sample solutions were made by diluting a 1 mg/mL stock solution of the tartrate salt. The stock solution

was made (60659-143) by dissolving 7.32 mg of salt in 7.32 mL of water. It is possible that there was a

large error in the concentration of the stock solution, producing abnormally high concentrations of
L-2247 15.

Subject: Solubility of L-224715-000T001 in alcohols and oily vehicles

Solubility data for the crystalline free base of L-224715 was calculated from the data shown on 60659-146.

The solubility data are shown in the table below.

Solvent Sol. Parent

(ngmL)
PEG 400 >18.1

glycerol ~6.4*
methanol >24.8

ethanol >21 .8

2— r0 anol >11.1
 

* free base goes into glycerol at this
conc. when heated.

None of the data are equilibrium values, since the solid completely dissolved in the solvent in each case.

However, the glycerol had to be heated to dissolve the drug, so the solubility in glycerol is not likely to be
much higher than noted above. The free base of L-224715 is very soluble in methanol, ethanol, and 2-
propanol.

flaw WQM? WM:
0 / Febg’lo CO TERSIGNATURE DATE

|||||||||||||||||||||||||||||||||||||||||||||||||| ||||||||||||||||||||||||||||||||||| ism,
Mylan v. Merck, lPR2020-00040

 



Merck Exhibit 2141, Page 89 
Mylan v. Merck, IPR2020-00040 

{o MERCK Book: 0060659 Page:_01 51
”1:.i‘

R. Leigh Shultz
01 Feb 2002

if?i“.3

Subject: Solubility data for L-22l869 tartrate hemihydrate

The solubilities of L-221869 tartrate hemihydrate (72061—54) in a variety of aqueous solutions and alcohols

was determined by analyzing the HPLC data for the samples against a calibration curve for L-22l869

(60659-146, 147). The results are shown in the table below.
 

 Solvent Sol. Salt Sol. Parent pHinitial pHfim.

( mL) ( mL)

water >23.3 >16.5 6.13 3.54 r:
0.9% NaCl >13.5 >9.6 5.57 3.43

0.01 N HCl >20.1 >14.3 2.08 3.23

20 mM sodium acetate >9.4 >6.7 3.99 3.69 ;

20 mM sodium phosphate >lO.9 >7.7 6.01 3.72 7

methanol >15.4 >10.9 n/a n/a 7:
ethanol 0.82 0.59 n/a n/a 7

2-propanol 0.17 0.12 n/a n/a

The salt dissolved completely in all of the solvents except ethanol and 2-propanol. The solids remaining

from these two solvents were examined under the microscope. No difference in morphology or

birefringence was noted from those of the original solid.

Subject: Solubility data for L-224715 besylate and tartrate salts

The solubilities of L-224715 besylate (70130-347) and tartrate hemihydrate (70130-359) in a variety of

aqueous solutions and alcohols was determined by analyzing the HPLC data for the samples against a
calibration curve for L-224715 (60659-146, 147). The results are shown in the tables below.

A. Solubility data for L-224715 besylate salt (anhydrous salt used)
Solvent Sol. Salt Sol. Parent pHm. pHfim.

( mL) ( mL)
water >10.0 >7.2 6.13 5.75

0.01 N HCl >8.7 >6.3 2.08 2.16

methanol >21.9 >15 .8 n/a n/a

ethanol >20.8 >15.0 n/a n/a :7

2-propanol 5.47 3.94 n/a n/a

B. Solubility data for L-224715 tartrate hemihydrate f
Solvent Sol. Salt Sol. Parent pHmm. pHfim.

( mL) (m mL)
water >11.5 >8.3 6.13 3.57

0.01 N HCl >10.9 >7.8 2.08 2.98

methanol >27.3 >19.6 n/a n/a

ethanol 1.14 0.82 n/a n/a

2- r0 anol 0.093 0.067 n/a n/a
 

Both salts are very soluble in water, 0.01N HCl, and methanol. The tartrate salt is much less soluble in

ethanol than the besylate salt, and the besylate is 60 times as soluble in 2—propanol as the tartarte salt. The

lower solubility of the tartrate salt in 2-propanol would make it a better candidate for wet granulation with

that solvent. The samples which did not completely dissolve were analyzed by microscopy; no form

changes were evident. Although the anhydrous besylate salt was used for the experiment, these solubility
number most likely represent the solubility of the hemihydrate form of the salt which

or in wet organic solvents COUNTERSIGNATURE DATE

(QM figfi gulf/3’ 01 1:610 2002. fingé 25/421?ng
  

MerckBSExhablt«3141 Page 89
Mylan v. Merck, |PR2020-00040



Merck Exhibit 2141, Page 90 
Mylan v. Merck, IPR2020-00040 

s.x.

9mm Bookzooaoe59 Page201_52:1

R. Leigh Shultz
04 Feb 2002

“aria”:

Subject: Bulk and solution stability of L—2247 15 tartrate salt

The two-week stability samples for the tartrate salt of L-224715 were removed from the stability stations at

9:00 am. The R2 pH=W sample vial had broken and began to leak as it thawed; the liquid was collected

and transferred to a new vial with a glass pipet. The 3 bulk stability samples were dissolved in 19.0 mL

0.1% phosphoric acid each, and an aliquot from each solution was transferred to an HPLC vial for analysis.

The solution samples and the three bulk stability samples were analyzed in the sample set 60659.152.seq

using the method L221869_methodl.

Subject: Physical stability of L-221869 tartrate and L-224715 besylate with gelatin and HPMC

The samples 60659-144 phys/gel, 60659-144 phys/HPMC, 60659-144a phys/gel, and 60659-144a

phys/HPMC were returned by Bob Wenslow. Each of the samples was divided into two vials. and one vial

was placed in the 40 °C/ambient RH oven. The other vial for each sample was placed in the 40 °C/75%
RH oven. Details are shown in the table below.
 

Mass of

Original sample ID New sample ID Compound Conditions mixture

(mg)

60659-144 phys/gel 60659-144 phys 1/gel L-224715 besylate 40 °C/amb RH 42.50

60659-144 phys/gel 60659-144 physZ/gel L—224715 besylate 40 °C/75% RH 52.53

60659-144 phys/HPMC 60659-144 physl/HPMC L-224715 besylate 40 °C/amb RH 40.03

60659-144 phys/HPMC 60659-144 phys2/HPMC L—2247 15 besylate 40 °C/75% RH 55.60

60659- 144a phys/gel 60659-144a phys 1/gel L-221869 tartrate 4O °C/amb RH 40.55

60659-144a phys/gel 60659—144a physZ/gel L-221869 tartrate 40 °C/75% RH 50.37

60659-144a phys/HPMC 60659-144a physl/I-LPMC L-221869 tartrate 4O °C/amb RH 42.71
60659-144a h s/HPMC 60659-144a h s2/HPMC L-221869 tartrate 40 °C/75% RH 45.43
 

The vials were placed in the stability chambers at 2:00 pm. They will be monitored by SSNMR to

ascertain the physical stability of the mixtures.

Sub'ect: Fluorescence of L-221869 and L—224715 

The 0.01mg/mL stock solutions of L-221869 tosylate salt and L-224715 free base were analyzed quickly in

the fluorimeter to determine if they fluoresce. Both compounds emit weakly at 285 nm when excited
between 250-260 nm.
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Subject: Bulk stability of L—2247 15 besylate and L-221869 tartrate with gelatin/HPMC

The two-week samples of L—224715 besylate with gelatin and HPMC (60659-144) were removed from the

stability stations at 9:30 am. The two-week samples of L—221869 tartrate with gelatin and HPMC (60659-
145) were also removed at that time. The two sets of samples were placed in the freezer (40 °C/75% RH

samples were capped) until analysis could be done.

Subject: Bulk and solution stability of L-224715 phosphate salt

A sample of the phosphate salt of L—224715 was received from Process Research (K. Hansen, NB 70316—
25). A stock solution of the salt (1.0 mg/mL salt) was made by dissolving 9.16 mg of the salt in 9.16 mL of

water. The pH of the stock solution was measured to be 5.61 at 25 °C. The stock solution of the phosphate
salt was used to make stability samples for the salt (54 samples were prepared). One set of vials was made

for each of three time points (1, 2, and 4 weeks). Within each time point, a set of vials was placed in each

of 3 stability stations: —20 °C (samples R), 40 °C (samples C), and 80 °C (samples F). In each station at

each time point, samples were prepared at pH 2, 4, 6, 8, 10, and in water. (Buffers used were made on 17

Jan 2002: pH 2, commercial 0.01 N HCl; pH 4, 20 mM sodium acetate; pH 6 and 8, 20 mM sodium

phosphate; and pH 10, 20 mM sodium carbonate.) The vials were crimped with Teflon—lined caps, labeled

as 60659-153, and placed in the stability stations at 4:00 pm. Bulk stability was also initiated the salt. Nine

vials were prepared according to the table below. The vials were placed in the appropriate stability stations

at 4:00 pm.
 

Sample Conditions Mass salt (mg)
60659-153 R1

60659-153 R2

60659-153 R4

60659—153 D1

60659-153 D2

60659-153 D4

60659-153 Fl

60659—153 F2

60659-153 F4 

 
\\

65 34/10 .1200 Q.

—20 °C 1 wk 1.57

—20 °C 2 wk 1.74

—20 °C 4 wk 2.03

40/75 lwk 1.89

40/75 2 wk 2.21

40/75 4 wk 1.78

80 °C 1 wk 1.16

80 °C 2 wk 2.31

80 °C 4 wk 2.21

f% flgflfié 23‘!qu2m) 2
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Subject: Solution stability of L-224715 besylate and tartrate salts gsummary of 2-week data)

The two-week stability results for L-224715 besylate and L-221869 tartrate were compared; the table

below shows relative amounts (in terms of area percent) of hydrolysis and de-amination at 40 °C in water
for each salt.

41!i‘kh

 

Rel Area % Rel Area %

Salt of L-224715 Hydrolysis De-amination
lwk 2wk 4wk lwk 2wk 4wk

Benzenesulfonate 8.3 18.2 3.6 7.4

L-Tartrate Hcmihydrate 6.3 13.7 4.2 6.1

The results, very different from those with the tartrate and besylate salts of L-221869 (see 60659-138),

indicate that the pH of the tartrate stability samples is close to that of the besylate samples. Several HPLC

samples were then analyzed to determine their pH (pH meter with glass electrode):
 

Sample Salt pH
60659-142 C1 pH=W L-224715 besylate (40 °C, 1 wk) 7.7

60659-142 C2 pH=W L-224715 besylate (40 °C, 2 wks) 7.7

60659—142 R2 pH=W L—224715 besylate (—20 °C, 2 wks) 7.6

60659-143 Cl pH=W L-224715 tartrate (40 °C, 1 wk) 7.5

60659-143 C2 pH=W L-224715 tartrate (40 °C, 2 wks) 7.6
60659-143 R2 H=W L-224715 tartrate (~20 °C, 2 wks) 6.8 

The pH of a saturated solution of the tartrate salt of L-224715 in water (60659-151) is 3.6, so the reason for

the pH increase over time is not clear. Two new solutions were made: a solution of the besylate salt at 0.1

mg/mL (from stock 60659-142) and a solution of the tartrate salt at 0.1 mg/mL (from stock 60659-143).

The pH’s of these solutions were 7.1 (besylate) and 5.1 (tartrate). The 1.0-mg/mL stock solution of the

tartrate salt had a pH of 4.1, closer to that of the saturated solution. However, the pH of the stability

samples has still increased 2.5 pH units over 2 weeks, which is the cause of the lack of stability of the

tartrate. The 0.1 mg/mL solutions of the besylate and tartrate were placed in the 40 °C/75% RH oven at

1:30 pm (closed) and will be monitored over time for changes in pH.

37.16 g . 
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6 MERCK Book: 0060659 Pagg: 0155
5%.;

R. Leigh Shultz
07 Feb 2002

Subject: Bulk stability of binary mixtures of L-224715 phosphate and gelatin/HPMC

In order to investigate the stability of L-224715 phosphate salt (70316-25) in a dry-filled capsule

formulation, binary mixtures of the salt were prepared with gelatin (lab grade, type B, Fisher lot no.

987519) and with HPMC (USP, 23537, 6 cps). Samples of the salt were weighed out (see table below), as

were samples of gelatin and HPMC. The salt sample was ground gently with a mortar and pestle with ca.

85 mg of the excipient; the rest of the excipient was then added, and the mixture was ground until uniform.
 

Mass L-224715 Mass L-224715 parent Excipient Total mass (exc + % w/w drug

salt (mg) (mg) FB = 0.806(PO4 salt) salt) (mg) loading
21.06 16.97 gelatin 323.49 5.2
21.01 16.93 HPMC 321.06 5.3 

Samples of the mixtures were then weighed into vials (10 vials for each mixture) for stability studies
according to the following table.
 

Sample (gelatin) Mass mixture (mg) Sample (HPMC) Mass mixture (mg)
60659-155 Al/gel 20.32 60659-155 A1/HPMC 20.14

60659-155 A2/gel 20.72 60659-155 A2/HPMC 19.95

60659-155 A4/gel 20.24 60659-155 A4/HPMC 20.56

60659-155 Cl/gel 19.76 60659—155 Cl/HPMC 20.52

60659-155 C2/gel 19.56 60659—155 C2/HPMC 21.79

60659-155 C4/gel 19.68 60659-155 C4/HPMC 21.34

60659-155 D1/gel 19.48 60659-155 D1/HPMC 20.47

60659-155 D2/gel 20.25 60659-155 D2/HPMC 20.84

60659-155 D4/gel 20.00 60659-155 D4/HPMC 20.23

60659—155 Rhys/gel 121.96 60659-155 Rhys/HPMC 113.53

Samples A, C, and D were placed in the stability stations at 2:30 pm. Samples D had open caps; the rest of

the samples had closed caps. Samples 60659-155 phys/gel and phys/HPMC were taken to Bob Wenslow
for solid-state 19F NMR studies.

Subject: Solution stability of L-224715 tartrate and besylate salts

The 0.1 mg/mL solutions of the besylate and tartrate salts in water (60659—154) were removed from the

oven at 10:00 am. The pH of the besylate solution was 8.22 (an increase of 1.1 pH units), and the pH of the

tartrate solution was 7.54 (and increase of almost 2.5 pH units). An aliquot (0.75 mL) of each solution was

transferred to an HPLC vial for degradate analysis, and the rest of the solutions were placed back in the 40

°C/75% RH oven. The two samples were assayed in the sample set 60659.155.seq using the method
L221869_method1.

The LC runs for both of the salts follow this page. Both salts show some degradation, but not to the extent

seen in the one- and two-week samples. This indicates that the degradation is a result of the rise in pH

rather than the other way around. The cause of the rise in pH remains unknown.

(3"! 3400 200a , PM”. 25”):wa
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Software Version : 6.2.0.0.02B27 Date : 2/7/02 4:18:26 PM §~§
Reprocess Number : ry80m-108-pelc: 633 fig,
'Sample Name : 711,5:7Ear.pHW..4OC.2,days Data Acquisition Time : 2/7/02 4:01:27 PM ‘5
nstrument Name : PELC Channel : A

Rack/Vial : 1/3 Operator : lhshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 3

Result File : D:\Projects\L224715\RawData\60659:155.0033rst
Sequence File : D:\Sequences\L224715\60659.155.idx
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I 2 IT 3 4 5 [W 7 8 9 1o 11 12 13
Time[min]

Single Injection Report
Rebecca Leigh Shultz
NB 60659

Peak Component Time RRT Area Height Area
# Name [min] [uV'sec] [uV] [°/o]

1 1.789 0.20 23939.57 2217.44 0.80 ,{2 8.469 0.94 11519.99 4080.29 0.38 0A7 a
3 L-221869 9.016 1.00 51214.67 4684.01 1.71

4 9.309 1.03 289034007 773802.60 96.52 w-7 13.780 1.53 17510.91 2790.43 0.58 0- 

299452522 787574.77 100.00
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in
Software Version : 6.2.0.0.02B27 Date : 2/7/02 4:18:25 PM 3
Reprocess Number : ry80m-108-pelc: 632 53
Sample Name : 7@;Bs;pHW 400 2 days Data Acquisition Time : 2/7/02 3:41:55 PM :1
instrument Name : PELC Channel : A ..

Rack/Vial : 1/2 Operator : Ihshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 2

Result File : D:\Projects\L224715\RawData\6_0659.155.002.rst
Sequence File : D:\Sequences\L224715\60659.155.idx 

 
Response[mV]  

_. m (J J; 01 m ‘1 co to ES :2 K3 .3 0.:

Time [min]

Single Injection Report
Rebecca Leigh Shultz
NB 60659 .

beak Component Time RRT Area Height Area
# Name [min] [uV'sec] [uV] [%]

1 1.750 0.19 41050.09 3110.28 0.77
2 5.936 0.66 225086196 131600.45 42.28
3 8.478 0.94 37416.13 13171.37 0.70
4 L-221869 9.039 1.00 41233.63 4891.41 0.77
5 9.332 1.03 290071634 770340.27 54.49
7 12.037 1.33 22596.51 7208.44 0.42
8 13.272 1.47 10450.08 1581.13 0.20
9 13.790 1.53 19179.11 2971.89 0.36

532350385 934875.24 100.00
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R. Leigh Shultz
11 Feb 2002 '*

Subject: Sflinge filter retention test for L-221869, L-224715; Test of MetaSil guard column

A Metasil MetaGuard cartridge was inserted into the Perkin Elmer LC system just before the column in

preparation for running HPMC and gelatin samples. In order to test the guard column’s performance,

samples of L-224715 and L-221869 (standard solutions, concentrations 0.15 and 0.1 mg/mL, respectively)
were run using the method L221869_method1. In addition, each one of the above samples was syringe—

filtered at 0.2 microns before analysis; the first 0.75 mL to come through the filter was labeled “initial

filtrate,” and the remaining solution was labeled “bulk filtrate.” The area counts of the initial and bulk

samples will be compared to determine if L-221869 and L-224715 are retained on the syringe filters. The

four samples were run in the sample set 60659.156A.seq.

Analysis of the chromatograms from sequence 60659. 156A indicated that perhaps the guard column was
causing a problem: all of the peaks in each chromatogram were split into two peaks. The guard column

was removed from the system, and the samples were re-run to see if that solved the problem (same

sequence). Removing the guard column eliminated the problem, so the gelatin and HPMC samples will
have to be run without a guard column. Additionally, the chromatograms showed less than 1% loss of

compound (for both L-221869 and L—2247 15) after syringe filtration. The gelatin and HPMC samples will

therefore be syringe-filtered to removed particulates before analysis.

Sub'ect: Test of assa for L-221869/L—2247 15 elatin and HPMC binar mixtures 

The samples of L—221869 tartrate with gelatin and HPMC and L—224715 with gelatin and HPMC which
had been retained for HPLC method development (see 60659-145) were each extracted with 9.0 mL 0.1&

phosphoric acid (3 x 3.0 mL). The gelatin samples appeared to completely dissolve, while the HPMC

samples still had pariculates in them. Portions of each of the samples were syringe-filtered at 0.2 microns
into HPLC vials. These filtered samples were analyzed in the sequence 60659.156B.seq using the method

L221869_method1. No guard column was used for the assay.

H 9% ch9\
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Subject: HPLC assay for binary mixtures of L-224715/L-221869 with gelatin and HPMC

The HPLC test run data with gelatin and HPMC (60659-156) showed that HPMC will not be a problem for

analysis using the current LC method. Chromatograms produced from HPMC mixtures look the same as

those from neat drug, likely due to low solubility of HPMC in 0.1% phosphoric acid. Gelatin samples,

however, looked vastly different; peaks from gelatin elute at 1.3 and 1.7 minutes (sharp) and a large, broad

band elutes from ca. 7.4 minutes to ca. 9.6 minutes. The origin of these peaks was confirmed by analysis of

a sample of gelatin (18.6 mg) dissolved in 9.0 mL 0.1% phosphoric acid; the solution was filtered at 0.2

microns prior to LC analysis (60659.157.seq). Chromatograms follow this page a supplementary material.

The tail of the large gelatin peak prevents baseline resolution of L-224715 or L-221869, and the

carboxylate hydrolysis degradate is completely covered by it. However, it is unlikely that changes in the
LC method will result in resolution of these issues; gelatin is proteinaceous, and both L-221869 and L-

224715 are B-amino acid derivatives. The carboxylate hydrolysis degradate is also either a B-amino acid or

a derivative as well. The LC method will be used as is for both gelatin and HPMC samples. Analysis of

the water sample run after the gelatin mixtures indicated that gelatin was being retained on the column after

the runs. The column was washed by injecting water 3 times using the method L-221869_meth0d1.

Detectable levels of gelatin remained after the washes, but they were much lower than before the wash.

The column used to run these samples will therefore be used to run the gelatin binary mixtures; a separate

column will be used to run pure drug samples and HPMC mixtures.

Subject: Bulk and solution stability of L-224715 phosphate salt 11-week data[

The l-week bulk and solution stability samples for L-224715 phosphate (60659—153) were removed from

the stability chambers at 11:00 am. The samples were placed in the freezer until they could be analyzed.

Sub'ect: Anal sis of elatin mixtures 1- and 2-week for L-224715 bes late tartrate/L-221869 tartrate 

The l- and 2-week stability samples with gelatin for L-224715 besylate (60659-144), L-221869 tartrate

(60659-144a), and L—2247 15 tartrate (60659—147) were removed from the freezer at 1:00 pm. No changes

were noted in the samples kept at 5 or 40 °C; however, samples stored at 40 °C/75% RH were noticeably

clumped and stuck to the vial. Each sample was extracted with 0.1% phosphoric acid (3 x 3.0 mL), and a

l-mL aliquot of the resulting solution was syringe-filtered at 0.2 microns into an HPLC vial for analysis.

The samples were analyzed in the sample set 60659.157B.seq using the method L-221869_method1.
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[2.1th001 .gPage1of1

Software Version : 6.2.0.0.02B27 Date : 2/12/02 8:24:45 AM it
Reprocess Number : ry80m-108-pelc: 649 f;
Sample Name : water Data Acquisition Time : 2/11/02 4:47:34 PM 3:1.
nstrument Name : PELC Channel : A "‘

Flack/Vial : 1/1 Operator : lhshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 1 ‘

Result File : D:\Projects\L224715\RawData\60659.156B.OO1.rst
Sequence File : D:\Sequences\L224715\60659.1568.idx

8 at
5:5 m

+P '205 :898 \\.2

Response[mV]  
22186-

TWiTWITI‘lTil'Ii]TNT[iiiTITWWillTl"!NINTH—WT[TINTlWilTiHTWHWiTI‘ITHTWW‘ITHWTWiWHT lTliTfliiTflTlT]
Time [min]

Single Injection Report
Rebecca Leigh Shultz
NB 60659

>eak Component Time RRT Area Height Area
# Name [min] [uV‘sec] [uV] [%]

1 2.046 0.23 35513.27 1345.82 12.31
2 L-221869 8.978 1.00 219827.09 6397.98 76.17
3 10.751 1.20 33262.87 1516.39 11.53  

288603.23 9260.19 100.00
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Software Version : 6.2.0.0.0:B27 Date : 2/12/02 8:24:46 AM E

 E
"?

Reprocess Number : ry80m-108-pelc: 650 §
Sample Name : 715 B5 HPMC to Data Acquisition Time : 2/11/02 5:07:05 PM 3'
nstrument Name : PELC .Channel : A ‘
Flack/Vial : 1/2 Operator : Ihshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 2

Result File : D:\Projects\L224715\FlawData\60659.156B.002.rst
Sequence File : D:\Sequences\L224715\60659.156B.idx

—-"—"/\i/X"V%‘;-‘l—-——--—-v~—A-————————~. ' L“;
599

noN
O)

—13.25
+P 77 X\o7l ”17-4378

1  
Response[mV]

L22186—
"mill'TWl'WT'llT'lTlmil"mll”'l'lmTWWWWWWWWWWWWWWW

Time [min]

 
Single Injection Report.

Rebecca Leigh Shultz
NB 60659

Jeak Component Time RRT Area Height Area
# Name [min] [uV'sec] [uV] [%]

1 1.770 0.20 41533.20 2672.22 0.49
2 5.989 0.66 346737937 193812.80 41.22
3 L-221869 9.069 1.00 63627.64 6967.90 0.76

4 9.283 1.02 471068359 ,1.21e+06 56.00
6 13.251 1.46 109932.15 1513.00 1.31
7 13.775 1.52 18860.87 2848.40 0.22 

841201632 1.426+06 100.00
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17. FCbZOO'Z. Page 1 of 1,

Software Version : 6.2.0.0.02B27 Date : 2/12/02 8:24:47 AM 5%
Reprocess Number : ry80m-108-pelc: 651 E
'Sample Name : 869 tar HPMC to Data Acquisition Time : 2/11/02 5:26:37 PM 5;;
nstrument Name : PELC Channel : A "5

Rack/Vial : 1/3 Operator : ihshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 3

Result File : D:\Projects\L224715\RawData\60659.1568.003.rst
Sequence File : D:\Sequences\L224715\60659.1568.idx

8O)

 
__—_________ I .

Response[mV]

W 3 4 5 TW 7 8 9 1O 11 12 13 ITI
Time [min]

L22186- 
Single Injection Report,

Rebecca Leigh Shultz
NB 60659

’eak‘ Component Time RRT Area Height Area
# Name [min] [uV‘sec] [uV] [°/o]

1 1.777 0.20 39990.23 2589.70 0.78
2 L-221869 9.049 1.00 492318532 1.32e+06 96.49
4 13.252 1.46 120344.00 1847.42 2.36
5 13.774 1.52 18853.40 2887.47 0.37 

‘ __
510237295 1 .32e+06 100.00
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Software Version : 6.2.0.0.02B27 Date : 2/12/02 8:24:48 AM “é

Reprocess Number : ry80m-108-pelc: 652 E;
Sample Name : 715 bs gelatin to Data Acquisition Time : 2/11/02 5:46:09 PM 4.;nstrument Name : PELC Channel : A

Rack/Vial : 1/4 Operator : Ihshultz
Sample Amount : 1.000000 Dilution Factor : 1.000000
Cycle : 4

Result File : D:\Projects\L224715\RawData\60659.156B.004.rst
Sequence File : D:\Sequences\L224715\60659.156B.idx

e 8 .9 $2 3 av— to '— 19 a) 0')

-.* "_.____’__=—._,_. 1 co

‘ W : 3 fl 3l i ‘T

I

M. . |

Response[mV] 
WWII—{WWW 4 5TH‘I‘lfl-fl—éli‘l—‘HTl 7 8 9 WI) 1 1 12 13

Time [min]

Single Injection Report
Rebecca Leigh Shultz
NB 60659

’eak Component Time RRT Area Height Area
# Name [min] [uV'sec] [uV] [%]

1 1.672 0.19 94730.01 36247.24 0.16
2 4.661 0.53 18703.47 2061.71 0.03
3 6.052 0.69 315637580 187402.33 5.44
4 7.163 0.81 186770.23 18855.03 0.32
5 8.097 0.92 3017132427 1.25e+06 52.04
6 8.455 0.96 1923937154 1.04e+06 33.18
7 9.291 1.05 504396664 1.24e+06 8.70
8 13.251 1.50 46402.80 1914.03 0.08
9 13.775 1.56 18843.06 2908.60 0.03 

5797648782 3.79e+06 100.00
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€63,002 1mm“
Software Version : 6.2.0.0.0:B27 Date : 2/12/02 8:24:49 AM 1%
Reprocess Number : ry80m-108-pelc: 653 3f
Sample Name : 869 tar gelatin to Data Acquisition Time : 2/11/02 6:05:41 PM 53}
nstrument Name : PELC Channel : A “3

Rack/Vial : 1/5 Operator : lhshultz
Sample Amount : 1.000000 Dilution Factor 2 1.000000
Cycle : 5

Result File : D:\Projects\L224715\RawData\60659.156B.005.rst
Sequence File : D:\Sequences\L224715\60659.156B.idx
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10011110110000“ll'0111111111lTlll'lTTlTlTilllllllWWWFFWWWWWHWUWFWVWTFW}
1 2 3 4 5 ‘ 6 7 a 9 1o 11 12 13

Time [min]

Single Injection Report
Rebecca Leigh Shultz
NB 60659

’eak Component Time RRT Area Height Area
# Name [min] [uV'sec] [uV] [%]

1 1.675 0.19 107951.80 39543.48 0.16
2 4.685 0.52 20093.64 2195.89 0.03
3 6.691 0.74 49511.69 7233.23 0.07
4 7.164 0.79 419503.36 30498.70 0.61
5 8.097 0.90 3583302346 1.52e+06 51.86
6 8.449 0.93 2572011290 1.45e+06 37.22
7 L-221869 9.046 1.00 688007537 1.55e+06 9.96
8 13.246 1.46 47328.81 1951.01 0.07
9 13.772 1.52 18589.15 2865.07 0.03 

6909619019 4.61e+06 100.00
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Software Version

Reprocess Number
S‘ample Name
nstrument Name
Rack/Vial

Sample Amount
Cycle

Result File : D:\Projects\L224715\RawData\60659.156B.006.rst

: 6.2.0.0.0:B27

: ry80m-108-pelc: 654
: water
: PELC
: 1/1

1 .000000
. 6

Sequence File : D:\Sequences\L224715\60659.156B.idx

Response[mV]

Rebecca Leigh Shultz
NB 60659

’eak Component
# Name

Date

Data Acquisition Time :
Channel

Operator
Dilution Factor

 
Time [min]

éObSq ' 157—7

0
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0:733

2 2/12/02 8:24:50 AM

Mr:
.4...»

2/11/02 6:25:12 PM
: A
: Ihshultz
: 1.000000

inflamh.

 

1TH I l9 1o 11 12 13

Single Injection Report

Time RRT Area Height
[min] [uV‘sec] [uV]

1.774 0.20 49901.77 2944.55
8.503 0.96 225892004 114300.10

13.253 1.50 71503.33 1935.73
13.777 1.56 18605.24 2879.38

239893038 122059.77
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R. Leigh Shultz
12 Feb 2002
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Subject: Solubility of L-224715 phosphate and L—2247 15 besylate

In order to determine the solubility of L—224715 phosphate in a variety of solvents, samples of the salt

(NB703l6-25) were weighed into tared test tubes according to the table below. Solvent was added to each

tube in 0.10 mL (or 0.05 mL) increments. The water sample dissolved after addition of 0.150 mL; the

saline and pH 2 samples dissolved after addition of 0.100 mL. The methanol, ethanol, and 2—propanol

samples did not dissolve completely and were left to equilibrate on the rotator overnight (started at 10:30

am). In addition, a sample of the besylate salt of L-224715 was weighed out and water was added to more

accurately determine the solubility in water. The besylate salt did not dissolve after addition of 0.3 mL of

water, but addition of an additional 0.05 mL of water caused complete dissolution of the solid. The details

of the experiment appear in the table below.
 

Salt of Solvent Mass salt (mg) Volume added (mL) pHml Observations
L-224715

phosphate water 15.02 0.10 + 0.05 6.13 very soluble

phosphate 0.9% NaCl 7.19 0.10 5.57 dissolved immediately

phosphate 0.01N HCl 7.51 0.10 2.08 dissolved immediately

phosphate methanol 7.76 5 x 0.10 n/a wettable

phosphate ethanol 8.54 5 x 0.10 n/a wettable

phosphate 2-propanol 6.13 5 x 0.10 n/a wettable

besylate water 18.64 (3 x 0.10) + 0.05 6.13 soluble (slowly)

The data indicate that the solubility of the phosphate salt in water is >100.1 and <150.2 mg/mL salt

(equivalent to >80.7 and <121.1 mg/mL L—224715). The solubility in saline is >7l.9 mg/mL salt (>58.0

mg/mL parent) and in 0.01N HCl is >75.1 mg/mL salt (>60.5 mg/mL parent). The solubility of the

besylate is >53.3 mg/mL salt (38.4 mg/mL L-224715). The alcoholic solubility samples for the phophate

salt will be assayed by HPLC after equilibration.

Sub'ect: Anal sis of HPMC mixtures 1- and 2-week for L-224715 bes late tartrate/L—221869 tartrate 

The 1- and 2-week stability samples with HPMC for L-224715 besylate (60659-144), L-221869 tartrate

(60659-144a), and L-224715 tartrate (60659-147) were removed from the freezer at 4:00 pm. No changes

were noted in the samples kept at 5 or 40 °C; however, samples stored at 40 °C/75% RH were slightly

yellowed. Each sample was extracted with 0.1% phosphoric acid (3 x 3.0 mL), transferred to a 20-mL

scintillation vial, and the vials were placed in the refrigerator (5 °C) overnight for analysis on 13 Feb 2002.

(2 (3% Qoog
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Subject: Solubility of L-224715 phosphate salt

The methanol, ethanol, and 2-propanol solubility samples were removed from the rotator at 9:00 am. The

tubes were centrifuged to settle the remaining solids, and aliquots of the supematants were removed (pipet),

diluted with 0.1% phosphoric acid, and assayed by HPLC (sequence 60659159) to determine the

concentration. The specific dilutions are outlined in the table below, along with the solubility results,

obtained from the calibration found on page 60659-143.
 

Solvent Volume aliquot Volume total Solubility Solubility
(mL) solution (mL) ( mL salt) ( mL L-224715)

methanol 0.15 3 .00 0.41 0.33

ethanol 0.30 3.00 0.045 0.036

2—propanol 0.30 0.60 0.098 0.079

The salt is highly soluble in water but much less soluble in alcohols. The higher solubility in 2-propanol

with respect to ethanol is unusual and may be a result of evaporation of solvent from a very small volume

of solution (this result should be repeated for confirmation).

Subject: Bulk and solution stability of L-224715 phosphate salt 11—week samples)

The l-week samples for the phosphate salt were removed from the freezer (60659-157) and were allowed

to come to ambient temperature. The solid samples were dissolved in 3.0 mL of 0.1% phosphoric acid

each, and each solution was then diluted to 19.0 mL. Aliquots of these three solutions were placed in

HPLC vials for analysis along with the solution samples. The samples were analyzed in the sequence

60659.159.seq using the method L-221869_method1.

Sub‘ect: Anal sis of HPMC mixtures l-and 2-week for L-224715 bes late. tartrate/L-221869 tartrate 

The HPMC solutions (60659-158) were removed from the refrigerator and allowed to come to ambient

temperature. A l-mL aliquot of each solution was syringe-filtered at 0.2 microns into an I-IPLC vial for

analysis. The samples were analyzed in the sample set 60659.159.seq using the method
L221 869_method l .
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Subject: Physical stability of L-224715 besylate (anhydrate form A and hemi-hydrate) and phosphate salts

In order to assess the physical stability of the salts of L-224715, samples of besylate anhydrate form A

(70316-9), besylate hemi—hydrate (70316-29), phosphate (70316-35) were weighed into vials and placed in

the stability chambers at 8:30 am. A desiccator containing a saturated solution of LiCl was used to create
10% RH; it was stored in the dark on the bench. The table below details the samples prepared.
 

Salt Form Condition Mass (mg salt)

besylate anhydrate form A 25 °C/60% RH 22.83

besylate anhydrate form A 40 °C/75% RH 22.40

besylate anhydrate form A 40 °C/amb RH 23.90

besylate hemi-hydrate 25 °C/10% RH 24.88

besylate hemi-hydrate 4O °C/75% RH 22.84

besylate hemi-hydrate 40 °C/amb RH 22.20

phosphate anhydrate 25 °C/60% RH 21.94

phosphate anhydrate 40 °C/75% RH 21.10

phosphate anhydrate 40 °C/amb RH 21.79

Samples will be removed from the vials at 1, 2, and 4 weeks to determine physical stability of each form

(by DSC/TGA).

The stability ovens were drained and moved to make room for the X-ray, causing the samples to have to be
removed. They were not under the correct conditions for ca. 6 hours. This applies to all samples currently

on stability.

Sub'ect: Stabilit of L-224715 hos hate salt in binar mixtures with elatin/HPMC 

The 1-week samples of phosphate salt with gelatin and HPMC (60659—155) were removed from the

stability stations at 10:00 am and placed in the fre er un ' they coul be analyz

[5323/99 &

Sub'ect: Stabilit of L-224715 bes late salt chemical 4-week sam les

 

15 Feb 2002

 

The four—week samples of the besylate salt of L-224715 were removed from the stability stations at 9:00

am. They were placed in the freezer until they could be analyzed.

flaw.55372
(S 3.» 2003
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Subject: Physical stability of L-224715 tartrate and phosphate salts with gelatin/llPMC

The gelatin and HPMC mixtures of L-224715 tartrate and phosphate (60659-147 and —155, respectively)

were received back from Bob Wenslow. Each sample was then separated into two vials according to the

table below. Vials physl were placed in the 40 °C/amb RH oven at 5:00 pm; vials phys2 were placed in

the 40 °C/75% RH oven (open cap) at 5:00 pm.

Sam le ID Salt of L-224715 Mass ( )

60659-147 physl/gel L-tartrate hemihydrate 47.98

60659-147 phys2/gel L—tartrate hemihydrate 55.10

60659-147 physl/HPMC L-tartrate hemihydrate 47.46

60659-147 physZ/HPMC L-tartrate hemihydrate 49.99

 

60659-155 phys 1/gel phosphate 51.71

60659- 155 physZ/gel phosphate 47.31

60659-155 phys 1/1-[PMC phosphate 50.48
60659— 155 h s2/HPMC hos hate 46.30
 

The vials will be checked for form changes periodically by SSNMR.

151 lie/b 2002.
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Subject: Bulk and solution stability of L-224715 tartrate salt (4-week samples)

The 4-week samples of L-224715 tartrate salt (bulk and solution, 60659-143) were removed from the

stability stations at 1:00 pm. They were placed in the freezer for storage and will be assayed if needed.

These samples represent the 4 week plus 1 day timepoint.

Subject: Stability of L—224715 besylate and L-221869 tartrate with gelatin and I-IPMC j4-wk samples)

The binary mixtures of L-224715 besylate and L-221869 tartrate salt (4-week samples, 60659-144, 145)

were removed from the stability stations at 1:00 pm. They were placed in the freezer until they could be

assayed by HPLC.

Subject: Bulk and solution stability of L-224715 phosphate jZ-wk samples) and besylate j4—wk samples)

The 2-week stability samples (bulk and solution) for the phosphate salt of L—224715 (60659-153) were

removed from the stability stations at 1:00 pm. There were allowed to come to ambient temperature, and

the bulk samples were each dissolved in 19.0 mL of 0.1% phosphoric acid. Aliquots of these solutions

were transferred to HPLC vials, and these bulk solutions were assayed in the sequence 60659.162.seq

(method L221869_method1) along with the solution stability samples.

The 4-week stability samples (bulk and solution) for the besylate salt of L-224715 (60659-160) were

removed from the freezer at 1:00 pm. They were allowed to warm to ambient temperature, and the bulk

samples were each dissolved in 19.0 mL of O. 1% phosphoric acid. An aliquot of each bulk sample solution
was transferred to an HPLC vial, and these bulk and solution samples were analyzed with the phosphate

salt samples above in the same sample set.

Sub'ect: Ph sicalstabilit of L-224715 hos hate solubilit sam les in alcohols 

The solids remaining in the methanol, ethanol,and 2-propanol solubility samples for the phosphate salt of

L-224715 were examined under 200X magnification (optical microscope). No amorphous material was

noted in any of the samples, and the crystal morphology did not appear different from a fresh sample of the
salt in oil.
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Subject: Detection of degradates in drug samples containing gelatin

In order to determine if changing the wavelength of detection in the LC method L221869_meth0d1 would

allow detection of small amounts of the hydrolysis degradate which coelutes with gelatin, a method

(L221869_method1_260) was created from the original method with a new detection wavelength (260 nm).

L-221869, L—224715, and their carboxylate hydrolysis degradates all have absorption maxima near that

wavelength. A sample of gelatin dissolved in 0.1% phosphoric acid and syringe-filtered was run with the

method, as was the sample 715 Bs D2g (L-224715 besylate salt, 5% drug load in gelatin, stored for 2 weeks

at 40 °C/75% RH). The gelatin peak was much smaller with respect to the parent peak at this wavelength,

but no hydrolysis degradate was detected. A sample containing a small amount of this degradate needs to

be run to see if the degradate is visible.

Subject: pH changes in aqueous samples of L-224715 tartrate salt

NMR experiments (P. Dormer) performed on the tartrate salt of L-224715 in D20 at 29.6 mg/mL salt
indicate that the salt does not disproportionate over 84 hours at 40 °C. The pH of the sample at the end of

the NMR run was ca. 4, consistent with this result. However, the stability samples of the tartrate salt in

water (0.1 mg/mL) experience a pH change of 2.5 units (5.1 to 7.6) over 48 hours at 40 °C. Therefore, a

solution of concentration 29.6 mg/mL salt was made by dissolving 16.1 mg tartrate salt in 0.54 mL of

water. The pH of this solution was 3.29. The tube containing the solution was placed at 40 °C at 2:30 pm.

The pH will be monitored over time to see if it rises.

Subject: Stability of L-224715 and L-221869 salts with gelatin

The l-week stability samples of L-224715 phosphate plus gelatin (1 week), L—224715 besylate plus gelatin

(4 week), and L-221869 tartrate plus gelatin (4 week) were removed from the freezer at 2:00 pm. No

physical changes were observed in the samples except that the 40 °C/75% RH samples had clumped and no

longed flowed freely in their vials. Each sample was extracted with 0.1% phosphoric acid (3x3.0 mL), and

a l-mL aliquot of the resulting mixture was syringe-filtered at 0.2 microns into an HPLC vial for analysis.

Each sample was analyzed twice, once at 210 nm (method L221869_method1) and once at 260 nm

(L221869_method1_260), in the sample set 60659.163A.seq. The 1- and 2-week samples for the besylate

of L-224715 and the tartrate of L—221869 were also added to this sequence and re—analyzed at 260 nm.

Sub'ect: Thermal anal sis of L—224715 hos hate salt NB 70316-35 

In order to have a point of reference from which to examine the physical stability of the phosphate salt of CO 14/6611?) Vb
L-224715, DSC and TGA traces were obtained for the salt. Data and analysis can be found on the flOX-t— W3
notebook page (4-64)- QCESCI ' [$5 ‘53 20 Z

.63»; 5mg °'
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Subject: Stability of L-224715 and L-221869 salts with HPMC

The 4-week samples of L-224715 tartrate with gelatin and HPMC were removed from the stability stations

at 9:00 am. They were placed in the freezer in case analysis becomes necessary. The 2-week samples of

L-224715 phosphate with gelatin and HPMC were also removed from the stability stations at 9:00 am. The

gelatin samples were placed in the freezer, and the HPMC samples were prepared for analysis. The

stability samples of L-224715 phosphate plus HPMC (1 week), L-224715 besylate plus HPMC (4 week),

and L-221869 tartrate plus HPMC (4 week) were removed from the freezer at 9:00 am. No physical

changes were observed in the samples except that the 40 °C/75% RH samples had darkened slightly. Each

sample was extracted with 0.1% phosphoric acid (3x3.0 mL), and a l-mL aliquot of the resulting mixture

was syringe-filtered at 0.2 microns into an HPLC vial for analysis. Each sample was analyzed once at 210
nm (method L22l869_methodl) in the sample set 60659.164A.seq.

Subject: pH changes in agueous samples of L-224715 tartrate salt

The 29.6 mg/mL salt solution of the tartrate was removed from the 40 °C oven and allowed to cool to room

temperature. The pH was measured using a pH meter; it was 3.33. The sample was capped and placed
back at 40 °C for further aging.

Subject: Stability of L-2247 15 phosphate salt with 2 grades of mannitol

In order to investigate the stability of L-224715 phosphate salt (70316-35) with mannitol, binary mixtures

of the salt were prepared with Pearlitol 2OOSD (lot 5053) and with SP1 mannitol (lot 24340). Samples of

the salt were weighed out (see table below), as were samples of the mannitols. The salt sample was ground

gently with a mortar and pestle with ca. 85 mg of the excipient; the rest of the excipient was then added,

and the mixture was ground until uniform.

Mass L-224715 Mass L-224715 parent Excipient Total mass (exc + % w/w drug

salt (mg) (mg) FB = 0.806(PO4 salt) salt) (mg) loading
40.02 32.26 Pearlitol 314.99 10.2

39.75 32.04 SPI 312.54 10.3 

Samples of the mixtures were then weighed into vials (10 vials for each mixture) for stability studies

according to the following table.

Sample (Pearlitol) Mass mixture Sample (SPI) Mass mixture

(mg) (mg)
60659-164 A1/Pearl 22.22 60659-164 A1/SPI 22.56

60659-164 A2/Pearl 20.36 60659-164 A2/SPI 21.43

60659-164 A4/Pear1 20.43 60659—164 A4/SPI 21.48

60659-164 C1/Pearl 20.08 60659-164 C1/SPI 21.65

60659-164 C2/Pearl 21.23 60659—164 C2/SPI 24.50

60659-164 C4/Pearl 21.09 60659-164 C4/SPI 20.67

60659-164 D1/Pearl 20.41 60659-164 D1/SPI 20.17

60659—164 D2/Pearl 22.68 60659—164 D2/SPI 20.89

60659-164 D4/Pearl 21.05 60659-164 D4/SPI 23.13

60659-164 h s/Pearl 115.71 60659-164 h s/SPI 103.06
 

Samples A, C, and D were placed in the stability stations at 5:30 pm. Samples D had open caps; the rest of

the samples had closed caps. Samples 60659-164 phys/Pearl and phys/SPI were taken to Bob Wenslow for
solid—state 19F NMR studies.

DZWW é» ”Mg/{pang 25/”:er25 342/19 900;.
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Subject: Thermal analysis of L-224715 salts

DSC and TGA analyses were perfomed on the phosphate salt of L-224715 (see 60659-163), form A of the

anhydrous besylate salt, and the hemi-hydrate of the besylate salt. The data follow this page as

supplemental information. The findings from the experiments are detailed in the table below.
 

Salt of L-224715 NB Reference mp onset heat of melting % volatiles

(°C) (J/g)

phosphate 70316-35 207.51 166.4 0.053

besylate anhydrate form A 70316-9 172.88 56.76 0.043

besylate hemi-hydrate 70316-29 and 32139-133 172.40 56.90 2.008

The phosphate salt shows a melt and then immediate decomposition, so the integration of the endotherm is

not quantitative and cannot be used for determination of crystallinity. The material is a single polymorph,
however, and it is not hydrated.

The anhydrous besylate salt is also a single polymorph for now (form A) and has a sharp melting

endotherm that is quantifiable. There is a slight weight loss in the TGA upon melting. The material

remains anhydrous when stored at ambient conditions.

The hemi-hydrate of the besylate salt begins to lose water immediately upon heating, and all water is lost

by 80 °C under a stream of nitrogen. Loss of water occurs in the DSC (closed pan) at 114 °C, causing

formation of anhydrate form B (known from studies done by C. Lindemann, Physical Measurements).

Form B undergoes a solid-solid transition to form A at 131 °C. The resulting form A has the same melting

point as the anhydrate form A sample examined above (onset 172 °C).
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Subject: Stability of L-224715 phosphate salt with gelatin g2-week)

The 2-week bulk stability samples of L-224715 with gelatin (60659-155) were removed from the freezer at

9:30 am and were allowed to come to room temperature. Each sample was extracted with 0.1% phosphoric

acid (3x30 mL), and an aliquot of the resulting solution was filtered at 0.2 microns into an HPLC vial for

analysis. Each of the three samples was assayed twice in the sequence 60659.166.seq using the methods
L221869_methodl (210 nm detection) and L221869_methodl_270 (270 nm detection).

~55;i,.i5.

Subject: Physical stability of L-224715 phosphate salt

The phosphate salt physical stability samples (60659-160) were removed from the stability stations, and

samples were removed from each for TGA and DSC analysis. The vials were then placed back in the

stability stations for further aging. The samples removed represent 11 days on stability. The DSC and

TGA data for the samples are tabulated below and traces follow this page as supplemental material.
 

 

Conditions mp onset heat of melting % volatiles Comments
(°C) (J/ )

unstressed 207 .51 166.4 0.05 3 original material

25 °C/60% RH 207.55 175.7 0.092 no physical change

40 °C/amb RH 208.37 151.6 0.092 no physical change
40 °C/75% RH 208.69 205.5 0.020 TG started at 35 °C; no

h sical chan e
 

The phosphate salt decomposes immediately upon melting, so integration of the melt endotherm is

unreliable and widely variable. However, overlaying the DSC and TGA data of the stressed samples with

those of the unstressed material shows no physical changes over 11 days under the conditions studied.
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