THIRD DECLARATION OF LEONARD J. CHYALL, PH.D.

I, the undersigned, Dr. Leonard J. Chyvall, U.S. Passport No. 432624896, with a business

address of Chyall Pharmaceutical Consulting LLC, 3000 Kent Avenue, Suite D1-105, West
Lafayette, Indiana 47906, USA, having been warned that I must state the truth and that I
shall be liable to the penalties prescribed by law should I fail to do so, hereby declare in

writing as follows:

L. I am the same Leonard J. Chyall who submitted a declaration dated August 3, 2010
(the “First Chyall Declaration™) and a declaration dated March 7, 2012 (the
“Second Chyall Declaration™), in support of the position of Teva Pharmaceutical
Industries Ltd. (*Teva™) in the proceedings before the Honorable Deputy Registrar

of Patents regarding Israel Patent Application No. 172563, filed by Merck & Co.

Inc., U.S.A ("Merck").

2. This declaration was prepared in response to the Affidavit of Prof. Jerry L. Atwood
submitted on behalf of Merck regarding an experiment that Prof. Atwood conducted
in August 2012 (the “Second Atwood Affidavit”). I was advised by Teva's
counsel that Merck does not rely on paragraphs 3, 6, 7, 8 and 9 of the Second

Atwood Affidavit.

3. The fact that I have not commented on any particular point in the Second Atwood
Affidavit does not mean that I accept or agree with that point. There is nothing in
the Second Atwood Affidavit that causes me to change the views that I expressed in

the First and Second Chyall Declarations.
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Prof. Atwood's New Experiment

4, In the Second Atwood Affidavit, Prof. Atweed describes 2 new experiment, in
which he claims to have "repeated the procedure for making the 2:1 phosphate salt
in isopropanol and water", which was described in Paragraphs 31 and 68 of his First
Affidavit, this time with a "filtration and washing" step ("'the New Experiment').
[ shall refer below to the uﬁwashed solids recovered by Prof. Atwood using the
procedure described in Paragraphs 31 and 68 of his First Affidavit as "the Atwood
Unwashed Solids," and to the solids recovered by Prof. Atwood after his "filtration
and washing step” as "the Atwood Washed Solids". Based on the elemental
analysis of the Atwood Washed Solids, Prof. Atwood claims that his New
Experiment shows that "the same 2:1 phosphate salt was obtained in all procedures,
with or without Dr. Chyall's suggested work up" (paragraph 5 of Prof. Atwood's
Second Affidavit). Prof. Atwood described his alleged "2:1 salt” as having a
characteristic X-Ray Powder Diffra;ction ("XRPD") pattern that can be used to

identify that alleged salt.

5. I note that Prof. Atwood's New Experiment attempts to rebut (but fails to do so, as
explained below) only ome of the criticisms that I raised in the Second Chyall
Declaration with regard to Prof. Atwood's first set of experiments, i.e., Prof
Atwood's failure to filter and wash the solid reaction products that he recovered.
The New Experiment does not attempt to address any of the other criticisms I raised
in the Second Chyall Declaration with regard to Prof. Atwood's experiments, such
as Prof. Atwood's use of irregularly high reactant concentrations and lack of
analytical data capable of proving that Prof. Atwood recovered any phosphate saits

of sitagliptin other than the expected dihydrogenphosphate salt ("DHP Salt™). In
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fact, Prof. Atwood's New Experiment is also fraught with these very same flaws,

which are not remedied by his washing step.

6. In addition, Prof. Atwood's New Experiment attempts to rebut my criticism of his
failure to filter and wash the reaction products with respect to only eme of Prof.
Atwood's experiments: his "procedure for making the 2:1 phosphate salt in
isopropanol and water" (described in paragraphs 31 and 68 of his First Affidavit).
Prof. Atwood did not present any experiment to rebut any of my criticisms,
including his failure to filter and wash, with regard to any of the other preparations

of alleged non-DHP Salts described in the First Atwood Affidavit.

7. There is nothing in the Second Atwood Affidavit that causes me to change the
views that I expressed in the First and Second Chyall Declarations, i.e., that the only
pharmaceutically suitable stable salt that will result from a reaction of sitagliptin

free base and phosphoric acid is the DHP Salt, a salt containing a 1:1 ratio of

sitagliptin to phosphoric acid.

Prof. Atwood Used Poor Experimental Technigues

8. Based on my review of Prof. Atwood’s Second Affidavit and laboratory notebook
pages in which he describes the New Experiment, Prof. Atwood’s protocol included

at least the following steps that may have resulted in inadequate washing of the

recovered solids:

A Prof. Atwood states that his reaction solution solidified. See Atwood Exhibit
HH. In my experience, a reaction mixture that has solidified is more likely to
contain entrapped impurities, such as unreacted starting materials, than a solid

product that precipitated from the reaction solution.
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Prof. Atwood states that he used a spatula to place his solidified material on a
Blchner funnel fitted with an approximately 7 cm diameter piece of filter
paper. See Atwood Exhibit HH. Prof. Atwood does not indicate whether he
crushed or broke up his solidified reaction material before placing the

solidified material on the Biichner funnel, a step that would have improved the

effectiveness of Prof. Atwood’s washing.

Prof. Atwood also does not indicate whether he evenly spread his recovered
solids on the filter paper to minimize the possibility that washing solvent
could pass through the filter with little or no contact with the solids to be
washed. Any washing solvent that passed through the filter with little or no

contact with. the solids to be washed would not effectively wash the solids.

Prof. Atwood used filter paper with an approximate diameter of 7 cm (see
Atwood Exhibit HH), meaning that the Biichner funnel that Prof. Atwood used
also likely had a diameter of approximately 7 cm. If Prof. Atwood recovered
100% of his starting materjals, he would only have recovered about 1.7 grams
of solids. Depending on whether and/or how Prof. Atwood spread his
recovered solids on the filter paper, the use of a filter with a 7 cm diameter
with such a small amount of solids fnay leave parts of the filter bare, which
would permit washing solvent to pass through the filter with little or no

contact with the solids to be washed.

Prof. Atwood states that prior to the actual washing, he drew air through his
recovered solids and the filter paper for 5 mimutes. See Atwood Exhibit HH.
If no liquid was extracted from the solids by this procedure, then it likely did

little more than dry the solids. Drying the solids, including any impurities,
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byproducts and/or unreacted sitagliptin base dissolved in the reaction solvent
and trapped inside the recovered solids, would make it more difficult to
remove those now solidified impurities, byproducts and/or unreacted

sitagliptin base through subsequent washing.

F. Prof. Atwood states that he used 3 x 3 mL of isopropanol solvent to wash and
filter the solids that he recovered. See Atwood Exhibit HH. This is a very
small amount of solvent for washing Prof. Atwood’s recovered solids when
using a Bichner funnel with a diameter of approximately 7 cm. Using too
little solvent for washing would result in ineffective removal of impurities,

byproducts and unreacted starting materials.

Prof. Atwood’s laboratory notebook, Exhibit HH of his Second Affidavit, by itself,
does not provide enough detail to determine whether one or more of the above steps
rendered Prof. Atwood’s washing steps inadequate. Therefore, unlike my criticism of
Prof. Atwood's previous experiments — which did not include amy filtration and
washing and therefore did not require that I conduct experiments to conclude that
Prof. Atwood’s assertions regarding the solids that he recovered were unreliable and
without scientific merit — I could only prove the misleading nature of Prof. Atwood's

New Experiment, which included a "filtration and washing" step, by conducting

experiments.

My Experiments Prove That Prof. Atwoeod's "Filtration And Washing' Was

Ineffective

10.

I received from Teva a sample container labeled lot no. D6655070112, which I

understand to contain Sitagliptin Free Base. The sample was assigned LIMS No.
308390, and I characterized the material using XPRD (see Exhibit A). The XRPD
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11

12.

13.

pattern obtained for the material confirmed that the material was crystalline sitagliptin

base as disclosed in PCT Publication No. WO 2009/070314 A2.

I first replicated as closely as possible the New Experiment described in the Second
Atwood Affidavit. I conducted this replication to ensure that it was possible, based
on the procedure described in Prof. Atwood's laboratory notebook, Exhibit HH, to

obtain crystalline solids with the characteristic XRPD pattern of Prof. Atwood's

alleged "2:1 salt".

However, my solution did not solidify ovemight like Prof. Atwood's solution. In
order to precipitate the reaction product, I cooled the reaction mixture using an ice
bath with stirring. I filtered and washed my recovered solids using the same
"filtration and washing" protocol that Prof. Atwood used to filter and wash his
recovered solids. I analyzed the recovered solids by XRPD. The recovered solids
had the same characteristic XRPD pattern as that of Prof. Atwood's solids
(Exhibit B), which demonstrates that my use of an ice bath to precipitate solids did
not affect the final product and was not a material deviation from Prof. Atwood’s
procedure. I refer to the solids that I recovered from this experiment as "the
Replicated Atwood Wash Solids". A detailed description of how I obtained the

Replicated Atwood Wash Solids is set forth in my laboratory notebooks, (Exhibit C).

I next conducted an experiment to see the effect of progressively more thorough
washings than employed by Prof. Atwood’s "filtration and washing” protocol. To do
so, I again replicated Prof. Atwood’s New Experiment, except at double the scale, so
as to obtain a sufficient amount of material. This time the solution solidified
overnight, ike Prof. Atwood's solution. 1 analyzed the recovered solids by XRPD.

The solids recovered on the Biichner funnel after washing once with isopropanol had
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the same characteristic XRPD pattern (Exhibit D) as that obtained for Prof. Atwood's
solids. My washing procedure, which also included additional washing steps, differed
from that used by Prof. Atwood. The differences between Prof. Atwood's “washing

and filtering” procedure and my washing and filtering procedure are explained below:

a)  Filter Paper: I used 45 mm diameter filter paper, which has approximately
59% less surface area than the 70 mm (7 cm) diameter filter paper used by
Prof. Atwood. Iused a smaller diameter filter and filter paper to give my solids
more intimate contact with the washing solvent than there would have been if I

had followed Prof. Atwood’s washing protocol.

b) Scale: I started my experiment at double the scale of Prof. Atwood’s New
Experiment. Consequently, I started my experiment with approximately twice
the solids recovered and filtered by Prof. Atwood. By using twice the solids in
my first series of washings, a reduced filter surface area, and as explained
below, larger volumes of wash solvent, I ensured that my solids had more
intimate contact with the washing solvent than there would have been if I had

followed Prof. Atwood’s washing protocol.

c)  Volume of Wash Solvent: Prof. Atwood wused 3 mL portions of
1sopropanol to wash his reaction products that were prepared on a 1.5 g scale. I
used at least triple the relative amount of solvent for my washings. For example

when I ran the reaction on a 3 g scale, I used 18 mL portions of isopropanol for

the washing step.

d) Number Of Washes: Prof. Atwood washed his recovered solids three times. 1

conducted three series of three washes each, as follows:
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a. First Series of Washes - I washed my recovered solids three times
during the first series of washes. I refer to the solids remaining after the

third wash as “the 3X Washed Solids.”

b. Second Series of Washes - I took approximately two-thirds of the 3X
‘Washed Solids and washed them an additional three times in a second
series of washes. I refer to the solids remaining after the second series of

three washings as “the 6X Washed Solids.”

c. Third Series of Washes - I took approximately one-half of the 6X
‘Washed Solids and washed them an additional three times in a third
series of washes. I refer to the solids remaining after the third serjes of

three washings as “the 9X Washed Solids.”

Washing Solvent Volume:

a. The 3X Washed Solids: I conducted my first series of three washes
using 18 mL of isopropanol per wash. The reason for this is as follows.
Prof. Atwood washed his solids three times with 3 mL of isopropanol.
Since I had doubled the scale of Prof. Atwood's New Experiment, I
would have needed to use 6 mL of isopropanol per wash to achieve the
same wash solvent to solids ratio as Prof. Atwood. However, to ensure
that my washing was more thorough than Prof. Atwood’s washing, I
used 18 mL of isopropanol per wash. This afforded a wash solvent to
solids ratio of about three times the ratio that Prof. Atwood used in his

New Experiment.
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The 6X Washed Solids: After removing approximately 1/3 of the 3X
washed solids from the Bfichner funnel (to be used for subsequent
analytical characterization) I washed the remaining 2/3 of the material in
a second series of three washings with 12 mL of isopropanol in each
washing. This afforded, relative to the weight of solids, a wash solvent
to solids ratio of about three times the ratio that Prof. Atwood used in his
New Experiment. Accordingly, the solids that I recovered after the
second series of three washings (i.e., the 6X Washed Solids) were
washed a total of six times, usin‘g a total of about six times more washing
solvent (relative to the weight of solids) than Prof. Atwood used to wash

the solids that he recovered.

The 9X Washed Solids: After removing approximately 1/2 of the 6X
washed solids from the Biichner funnel (to be used for subsequent
analytical characterization) I washed the remaining 1/2 of the 6X
Washed Solids in a third series of three washings with 12 mL of
isopropanol in each washing. This afforded, relative to the weight of
solids, a wash solvent to solids ratio of about six times the ratio that
Prof. Atwood used in his New Experiment. Accordingly, the solids that
I recovered after the third series of three washings (i.e., the 9X Washed
Solids) were washed a total of nine times, using a total of about 12 times
more washing solvent (relative to the weight of solids) than

Prof. Atwood used to wash the solids that he recovered.

14. T analyzed the 3X Washed Solids, the 6X Washed Solids and the 9X Washed Solids

by XRPD. The XRPD patterns for the 3X and 6X Washed Solids (Exhibits E and
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— F, respectively) were the same as the XRPD pattern for Prof. Atwood's alleged
"2:1 salt". The XRPD pattern of the 9X Washed Solids did not match the XRPD
pattern of Prof. Atwood's alleged "2:1 salt" (Exhibit G). This indicates that during the

. third series of washings, the crystal structure that had previously existed, i.e., the
crystal structure of Prof. Atwood's alleged "2:1 salt", was destroyed. This

demonstrates that Prof. Atwood's alleged "2:1 salt" is not stable.

- 15. A detailed description of my experiments and analyses are provided in my laboratory

notebooks, Exhibit C.

16. The fabt that the XRPD patterns of the Replicated Atwood Wash Solids, the 3X
Washed Solids and the 6X Washed Solids were the same as Prof. Atwood's XRPD
. patterns of his unwashed and washed solids, indicates that they all included the same

crystalline product.

17. While an XRPD pattern provides information about the crystalline portion of a solid,
it does not provide information about the non-crystalline portion of a solid in the case
where mixtures are present. The non-crystalline portions of a solid, such as
amorphous impurities, byproducts and/or unreacted sitagliptin base in the samples at
issue in this proceeding, would show up if at all in an XRPD pattern of substantially
crystalline material only as background noise. Therefore, in order for the crystalline
product to be a "2:1 salt" irrespective of filtration and washing, as alleged by Prof.
Atwood, it must maintain both the same characteristic XRPD pattern amd the same
relative amounts of the elements after different washing protocols. If, however, the
crystalline procduct maintains the same characteristic XRPD pattern after different
washing protocols, but the recovered solids have different ratios of the elements, then

this evidences that different washing protocols have different capacities to remove

10
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18.

amorphous impurities from the crystalline product. It also demonstrates that the
crystalline product cannot be a "2:1 salt" and must have included amorphous

Impurities, such as unreacted sitagliptin base, prior to the effective washing.

The ratio of nitrogen to phosphorus in the different samples is particularly informative
as nitrogen is only present in the "sitagliptin" component of the solids while
phosphorus is only present in the "phosphate” component of the solids. As I
demonstrate below, both elemental analysis and solution phase NMR spectroscopy
show that my more thoroughly washed samples contain relatively less nitrogen with
respect to the phosphorus ;:ontent (i.e., a lower nitrogen to phosphorus molar ratio)
than "the Atwood Unwashed Solids" and "the Atwood Washed Solids". This -
demonstrates that Prof. Atwood's "filtration and washing" step was ineffective, and,

accordingly, that the crystalline product cannot be a "2:1 salt".

My Analytical Data Proves That Prof. Atwood's Alleged "Filtration And Washing

Step” Was Ineffective

19.

I used common analytical techniques to determine the ratio of elements in the
Replicated Atwood Wash Product, the 3X Washed Solids and the 6X Washed Solids.
I employed elemental analysis to examine the Replicated Atwood Wash Solids, the
3X Washed Solids and the 6X Washed Solids. The ratio of nitrogen to phosphorus in
sitagliptin dihydrogenphosphate (N/P ratio) is 2.261. The ratio of nitrogen to
phosphorus for a theoretical bis(sitagliptin) phosphate structure is 4.522. For samples
that contain between one and two molecules of sitagliptin per molecule of phosphoric
acid, the N/P ratio will fall between these two values. The experimentally determined
N/P ratio is linearly correlated with the sitagliptin to phosphoric acid ratio in the

sample such that division of the experimental N/P ratic by 2.261 will provide the

11
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20.

21.

number of molecules of sitagliptin for each molecule of phosphoric acid (See Exhibit

1.

I also used solution phase carbon-13 Nuclear Magnetic Resonance (C NMR)
spectroscopy to examine the Replicated Atwood Wash Solids and the 6X Washed
Solids. Certain “C NMR resonances of sitagliptin are semsitive to the protonation
state of sitagliptin. For NMR solutions of mixtures of sitagliptin and phosphoric acid,
the 3C NMR resonances represent an averaged value for protonated and unprotonated
sitagliptin due to rapid exchange of the available protons between sitagliptin
molecules. The ratio of sitagliptin to phosphoric acid in a sample may be determined
by comparing the **C NMR spectrum for the sample to NMR spectra for reference
standards that contain known ratios of sitagliptin to phosphoric acid. By using this
methodology I independently confirmed the ratio of sitagliptin to phosphoric acid in
my Replicated Atwood Wash Solids and 6X wash solids. Details of how the

BC NMR spectra were obtained and the resulting data are provided in Exhibit L.

The molar ratios of sitagliptin to phosphoric acid that I determined based on *C NMR
spectra and elemental analysis data that I obtained, along with the elemental analysis
data that Prof. Atwood obtained, are summarized in the table below. The elemental
analysis results are in agreement with the 13C NMR results within experimental error.
The data evidences that successively more thorough washing of the recovered solids
progressively removed more unreacted starting materials, impurities, and/or

byproducts and that the crystalline product cannot be a 2:1 salt.
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Sample Sitagliptin:Phosphoric Acid Molar Ratio
(Source}
determined by elemental determined by 13C NMR
analysis ' spectrescopy

Atwood Unwashed Solids 2.09:1 )
(First Atwood Affidavit) e
Atwood Washed Solids 1831 )
(Second Atwood Affidavit) T
Re;_ahcated Atwood Wash Solids 1811 1.76:1t0 1.79:1
{this report)
3X Washed Solids :
(this report) 1.64:1 i
6% Washed Solids 1.59:1 1.50:1 to 1.55:1
(this report)

D
§\J

23.

The data summarized above clearly demonstrates that as the recovered solids are
subjected to progressively more thorough washing, the molar ratio of sitagliptin to
phosphoric acid drops from about 1.8:1 (in the Replicated Atwood Wash Product) to
less than 1.6:1 (in the 6X washed Solids) without any change in the structure of the
crystalline component of the solids. This proves that Prof. Atwood's "filtration and
washing" step was ineffective, and that the more thorough washings that I performed
removed a significant amount of unreacted starting materials, impurities and/or
byproducts that were still present in the product after Prof. Atwood's "filtration and
washing" step. Accordingly, Prof. Atwood's New Experiment is misleading, and the

conclusions he draws therefrom are incorrect. .

Had Prof. Atwood more thoroughly washed his solids in his New Experiment, he
would have found that his crystalline product has a ratio of less than 1.6 moles of
sitagliptin per 1 mole of phosphoric acid. The progressive washing experiments that I
conducted provided solids that approach a ratio of 1.5 moles of sitagliptin per 1 mole
phosphoric acid. Such a product cannot be a non-DHP salt. This is because
phosphoric acid cannot transfer one half of a proton to a sitagliptin molecule to make

a 1.5:1 sitagliptin to phosphoric acid salt.
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24.

25.

26.

The most likely explanation for my results is that the crystalline product that I
recovered is a co-crystal containing a ratio of two molecules of sitagliptin DHP Salt to

one molecule of unreacted sitagliptin free base.

I conducted additional analyses to examine the products of my experiments, such as
indexation, DSC, TGA, 'H NMR, solid-state N and *C NMR, and Karl Fischer
analysis. The data obtained in these additional analyses (see Exhibits C and J) are
supportive of the conclusions presented herein. However, as the analyses described
above clearly rebut Prof. Atwood's New Experiment and the conclusions he draws

therefrom, I did not find it necessary to rely on these additional analyses.

Attached as Exhibit K is a Project Sample Report identifying all of the analyses that I
conducted in relation to this declaration. The Project Sample Report identifies the

analyses on which I rely as well as analyses on which I do not rely.

Conclusion

27.

28.

Upon review of the Second Atwood Affidavit, it is apparent that several aspects of
Prof. Atwood’s "filtration and washing" step may have rendered it inadequate for

removing impurities, byproducts and/or unreacted starting materials in solids that he

recovered from his New Experiment.

The experiments that I conducted, which are described above, prove that Prof.
Atwood's "filtration and washing step” was indeed ineffective in removing impurities,
byproducts and/or unreacted starting materials in the solids that he recovered from his
New Experiment. Accordingly, Prof. Atwoed's conclusion that his New Experiment
shows that "the same 2:1 phosphate salt was obtained in all procedures, with or

without Dr. Chyall's suggested work up" (paragraph 5), is incorrect.
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29. Had Prof. Atwood more thoroughly washed his solids in his New Experiment, he
would have found that the Atwood Washed Solids still contained a significant amount
of uureacted starting materials, impurities and/or byproducts, and that his crystalline

product cannot be a "2:1 salt” of sitagliptin and phosphoric acid, or any non-DHP salt.

30. I therefore remain fully convinced that the only pharmaceutically suitable stable salt
that will result from a reaction of sitagliptin free base and phosphoric acid is the DHP

Salt, a salt containing a 1:1 ratio of sitagliptin to phosphoric acid.

£ 4 ) Cl aQQ
MACAA o Vi ¢
Datte: February 19, 2013 O ¥

Leonard I. Chyall, Ph.D.
President, Chyall Pharmaceutical Consulting LLC
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Intensity (CPS)

Panalytical X-Pert Pro MPD PW3040 Pro

X-ray Tube: Cu(1.54059 A) Voltage: 45 kV Amperage: 40 mA  Scan Range: 3.01 - 39.99 26  Step Size: 0.017 °26
Collection Time: 1846 s Scan Speed: 1.2°/min  Slit: DS: 1/8° SS: 1/4° Revolution Time: 0.0 null Mode: Reflection

564452 314705, 5135-12-01 Compound 184 spun
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11-Dec-2012 10:52:06
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Intensity (CPS)

20

Panalytical X-Pert Pro MPD PW3040 Pro
X-ray Tube: Cu(1.54059 A) Voltage: 4

564767 314760, 5135-15-05 Compound 184 spun

5kV Amperage: 40 mA Scan
Collection Time: 1846 s Scan Speed: 1.2°/min  Sht: DS: 1/8°

SS: 1/4°

Range: 3.01 -39.99 *26 Step Size: 0.017 "20
Revolution Time: 0.0 null Mode: Reflection

ol

12-Dec-2012 11:31:28
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0-26 (deg)
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Image by File Monkey v3.2.3

Merck Exhibit 2224, Page 65
Mylan v. Merck , IPR2020-00040




Intensity (CPS)

Panalytical X-Pert Pro MPD PW3040 Pro
X-ray Tube: Cu(1.54059 A) Voltage: 45 kV
Collection Time: 1851 s Scan Speed: 1.2°/m

Amperage: 40 mA  Scan Range: 3.01 - 39.99 20 Step Size: 0.017 °20

in Slit: DS: 1/8° SS: 1/4° Revolution Time: 0.0 null Mode: Reflection
564765 314783, 5135-17-01 Compound 184 spun

12-Dec-2012 12:19:41
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Intensity (CPS)

40
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Panalytical X-Pert Pro MPD PW3040 Pro
X-ray Tube: Cu(1.54059 A) Voltage: 45 kV Amperage: 40 mA  Scan Range: 3.01 - 39.99 °20 Step Size: 0.017 °20
Collection Time: 1851 s Scan Speed: 1.2°/min  Slit: DS: 1/8° SS: 1/4° Revolution Time: 0.0 null Mode: Reflection

564766 314802, 5135-17-05 Compound 184 spun

12-Dec-2012 13:16:43
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Image by File Monkey v3.2.3
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Report Number: 47513

Report Date: 2012-12-17

Report prepared for:

Karen Gushurst

Sr. Research Investigator

Aptuit WLF (SSCI)

3065 Kent Ave

West Lafayette, IN USA 47906

Phone:
Fax:
Email:

765-463-0112 ext. 3231
765-463-4722
karen.gushurst@aptuit.com

Laboratory Report

Report prepared by:
Daniel R Longnecker

Purchase Order:

APLWF-3498

For further assistance, contact:
Daniel R Longnecker

Technical Manager
PO Box 51610

Knoxville, TN 37950 -1610
877-449-8797 ext. 1855
danlongnecker@galbraith.com

Sample: LIMS 314760

Lab ID: 2012-S-7525 Received: 2012-12-14
) . Sample )
Analysis Method Result Basis Amoﬂnt Used Date (Time)
C : Carbon
GLI Procedure ME-12 36.56 % As Received 1.768 mg 2012-12-17
GLI Procedure ME-12 36.16 % As Received 1.704 mg 2012-12-17
H : Hydrogen
GLI Procedure ME-12 4.21% As Received 1.768 mg 2012-12-17
GLI Procedure ME-12 4.06 % As Received 1.704 mg 2012-12-17
N : Nitrogen
GLI Procedure ME-12 13.92 % As Received 1.768 mg 2012-12-17
GLI Procedure ME-12 13.78 % As Received 1.704 mg 2012-12-17
P : Phosphorus
GLI Procedure ME-70 3.72% As Received 45.37 mg 2012-12-16
GLI Procedure ME-70 377 % As Received 44.21 mg 2012-12-16
GLI Procedure ME-70 (matrix spike) 1 95 % Recovery  As Received 46.04 mg 2012-12-16

=

The matrix spike analysis was performed to satisfy method requirements. There is no additional charge for the matrix spike resuilt.

Sample: LIMS 314783

Lab ID: 2012-S-7526 Received: 2012-12-14
) . Sample )
Analysis Method Result Basis Amoﬂnt Used Date (Time)
C : Carbon
GLI Procedure ME-12 36.05 % As Received 1.585 mg 2012-12-17
GLI Procedure ME-12 36.28 % As Received 1.800 mg 2012-12-17
H : Hydrogen
GLI Procedure ME-12 4.19% As Received 1.585 mg 2012-12-17
GLI Procedure ME-12 4.13 % As Received 1.800 mg 2012-12-17
N : Nitrogen
GLI Procedure ME-12 13.72% As Received 1.585 mg 2012-12-17

Copyright 2012 Galbraith Laboratories, Inc.
Reported results are only applicable to the item tested.
This report shall not be reproduced, except in full, without the written approval of the laboratory.
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Report Number: 47513

Report Date: 2012-12-17

GLI Procedure ME-12 13.80 % As Received 1.800 mg 2012-12-17
P : Phosphorus
GLI Procedure ME-70 3.85% As Received 44.36 mg 2012-12-16
GLI Procedure ME-70 3.81% As Received 47.89 mg 2012-12-16
Sample: LIMS 314339
Lab ID: 2012-S-7527 Received: 2012-12-14
. . Sample .
Analysis Method Result Basis Amoznt Used Date (Time)
C : Carbon
GLI Procedure ME-12 37.33% As Received 1.739 mg 2012-12-17
GLI Procedure ME-12 37.67 % As Received 1.988 mg 2012-12-17
H : Hydrogen
GLI Procedure ME-12 412 % As Received 1.739 mg 2012-12-17
GLI Procedure ME-12 4.11 % As Received 1.988 mg 2012-12-17
N : Nitrogen
GLI Procedure ME-12 14.26 % As Received 1.739 mg 2012-12-17
GLI Procedure ME-12 14.27 % As Received 1.988 mg 2012-12-17
P : Phosphorus
GLI Procedure ME-70 3.50 % As Received 62.82 mg 2012-12-16
GLI Procedure ME-70 3.48 % As Received 61.53 mg 2012-12-16

For all samples on this report:

2. These analyses were performed in general compliance with the Laboratory sections of Current Good Manufacturing Practices for bulk
pharmaceuticals as defined in 21 CFR 210 and 211, with the following exception:
The analytical methods used for the determination of carbon, hydrogen, nitrogen, and phosphorus have been validated to reference materials,
but have not been validated for your sample.

Signatures:
Created By: daniel.r.longnecker
Published By: tammy.saylor
Inspected By: tammy.saylor

Physical signatures are on file.

"Published By" signature indicates authorized release of data.
"Inspected By" signature indicates QA review and approval.

2012-12-17T21:44:18.37-05:00
2012-12-17T22:30:00.887-05:00
2012-12-17T22:29:47.813-05:00

Copyright 2012 Galbraith Laboratories, Inc.
Reported results are only applicable to the item tested.
This report shall not be reproduced, except in full, without the written approval of the laboratory.
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Report Number: 47783

Report Date: 2012-12-28

Report prepared for:

Karen Gushurst

Sr. Research Investigator

Aptuit WLF (SSCI)

3065 Kent Ave.

West Lafayette, IN USA 47906

Phone:
Fax:
Email:

765-463-0112
765-463-4722
karen.gushurst@aptuit.com

Laboratory Report

Report prepared by:
Daniel R Longnecker

Purchase Order:

For further assistance, contact:
Daniel R Longnecker

Technical Manager
PO Box 51610

Knoxville, TN 37950 -1610
877-449-8797 ext. 1855
danlongnecker@galbraith.com

Sample: LIMS 315535

Lab ID: 2012-S-8147 Received: 2012-12-26
. - Sample .
Analysis Method Result Basis Amo?mt Used Date (Time)
C: Carbon
GLI Procedure ME-12 3717 % As Received 2.368 mg 2012-12-27
GLI Procedure ME-12 36.33 % As Received 2.065 mg 2012-12-27
H : Hydrogen
GLI Procedure ME-12 4.06 % As Received 2.368 mg 2012-12-27
GLI Procedure ME-12 3.94 % As Received 2.065 mg 2012-12-27
N : Nitrogen
GLI Procedure ME-12 13.92 % As Received 2.368 mg 2012-12-27
GLI Procedure ME-12 13.80 % As Received 2.065 mg 2012-12-27
P : Phosphorus
GLI Procedure ME-70 4.26 % As Received 22.92 mg 2012-12-27
GLI Procedure ME-70 4.24 % As Received 21.00 mg 2012-12-27
GLI Procedure ME-70 (matrix spike) = 95 9% Recovery  As Received 20.19 mg 2012-12-27

1. The matrix spike analysis was performed to satisfy method requirements. There is no additional charge for the matrix spike result.

For all samples on this report:

2. These analyses were performed in general compliance with the Laboratory sections of Current Good Manufacturing Practices for bulk
pharmaceuticals as defined in 21 CFR 210 and 211, with the following exception:
The analytical methods used for the determination of carbon, hydrogen, nitrogen, and phosphorus have been validated to reference materials,
but have not been validated for your sample.

3. Duplicate analyses were performed as part of our internal Quality Control Program. There is no additional charge for duplicate values.

The precision among the carbon replicates is less than that normally observed for the method used. Additional analyses may be necessary
to fully understand the precision associated with your matrix. Please contact a member of our technical staff for further information.

Signatures:

Copyright 2012 Galbraith Laboratories, Inc.
Reported results are only applicable to the item tested.
This report shall not be reproduced, except in full, without the written approval of the laboratory.
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Report Number: 47783

Report Date: 2012-12-28

Published By: sandie.a.jones
Inspected By: sandie.a.jones
Created By: daniel.r.longnecker

Physical signatures are on file.

"Published By" signature indicates authorized release of data.

"Inspected By" signature indicates QA review and approval.

2012-12-29T00:05:59.647-05:00
2012-12-29T00:05:53.61-05:00
2012-12-28T18:40:27.76-05:00

Copyright 2012 Galbraith Laboratories, Inc.
Reported results are only applicable to the item tested.

This report shall not be reproduced, except in full, without the written approval of the laboratory.
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NMR Assay for Sitagliptin Base - Sitagliptin Phosphate Mixtures

Table 1. Sitagliptin-Phosphoric Acid 13C NMR Assay - Std Curve Sample Preparation

Sample ID Sitagliptin | Sitagliptin DHP | Phosphoric | Sitagliptin | Sitagliptin: H3P04 mol
Base (mg) | (mg) acid (mmol) | (mmol) H3PO4 ratio fraction
5135-31-01 - 50.30 0.09954 0.09954 1.00 0.5
5135-32-04 19.51 60.51 0.11975 0.16765 1.40 0.41667
5135-32-02 23.00 57.03 0.11286 0.16933 1.50 0.39995
5135-32-05 25.99 53.98 0.10682 0.17063 1.60 0.38501
5135-32-01 35.70 44.33 0.08773 0.17537 2.00 0.33344
Table 2. 13C NMR Chemical Shifts for the Four Resonances used in the Assay
Sample ID H3:POsmol | Resonance1l | Resonance 2 | Resonance3 | Resonance 4 | NMR File
fraction (ppm) (ppm) (ppm) (ppm)
5135-31-01 0.5 169.239 169.110 31.873 31.691 | 566184
5135-32-04 041667 169.619 169.444 32.837 32.495 | 566295
5135-32-02 0.39995 169.702 169.520 33.064 32.700 | 566260
5135-32-05 0.38501 169.740 169.566 33.201 32.829 | 566297
5135-32-01 0.33344 169.945 169.771 33.747 33360 | 566240
Linear Regression Analysis
Slope -4.26013 -3.97204 -11.31637 -10.02244
Y - Intercept 171.38293 171.09887 37.55031 36.69426
Correlation(R) 0.99785 0.99972 0.99923 0.99969

Table 3. Calculated Sitagliptin:Phosphoric Acid Ratios (Sample Analysis)

Sample Description Replicated Atwood Wash 6X Washed Solids
Solids
Sample ID 5135-02-01 5135-17-01
NMR File 566281 565811
13C Resonance 1 (ppm) 169.854 169.710
Interpolated Mol Fraction 0.35889 0.39269
Sitagliptin:H;P04 Ratio 1.79 1.55
13C Resonance 2 (ppm) 169.672 169.528
Interpolated Mol Fraction 0.35923 0.39548
Sitagliptin:H;P04 Ratio 1.78 1.53
13C Resonance 3 (ppm) 33.444 33.041
Interpolated Mol Fraction 0.36286 0.39848
Sitagliptin:H;P04 Ratio 1.76 1.51
13C Resonance 4 (ppm) 33.064 32.692
Interpolated Mol Fraction 0.36221 0.39933
Sitagliptin:H;P04 Ratio 1.76 1.50
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Lot D6655070112 LIMS 308390 File 563304
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COLLECTION AND PROCESSING INFORMATION

Title: 308390, D6655070112, Compound 184

Collected: Tue Dec 04 14:10:31 2012 (GMT-05:00)
Filename: [:\Aptuit Consulting\EL20100011\IR\563304.srs
Custom info 1:

Custom info 2:

DATA COLLECTION INFORMATION
Number of sample scans: 16
Sampling interval:  16.12 sec
Resolution: 4.000
Levels of zero filling: 0
Number of scan points: 8480
Number of FFT points: 8192
Laser frequency: 15798.3 cm-1
Interferogram peak position: 4096
Apodization: Happ-Genzel
Number of background scans: 16
Background gain: 2.0

DATA DESCRIPTION

Number of points: 1738
X-axis: Wavenumbers (cm-1)
Y-axis: Absorbance

First X value: 649.9040
Last X value: 3999.7058
Data spacing: 1.928498

SPECTROMETER DESCRIPTION
Spectrometer: Magna System 560
Source: IR
Detector: MCT/A
Beamsplitter: KBr
Sample spacing: 2.0000
Digitizer bits: 20
Mirror velocity: 0.6329
Aperture: 100.00
Sample gain: 2.0
High pass filter: 200.0000
Low pass filter: 11000.0000

DATA PROCESSING HISTORY
Collect Series on Tue Dec 04 14:10:31 2012 (GMT-05:00)
Series title: 308390, D6655070112, Compound 184
Data collection type:TGA/IR
Total collection time: 12.63
Final format: Absorbance
Resolution: 4.000 from 649.9040 to 3999.7058

CURRENT DIGITAL SIGNATURE STATUS
Not currently signed.

SERIES DESCRIPTION
Minimum value: 0.2687
Maximum value: 12.6255
Step size: 0.2686
Number of spectra: 47
Gram-Schmidt offset: 10
Gram-Schmidt interferogram points: 100
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Lot LB-1017 LIMS 308389 File 563305

min
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COLLECTION AND PROCESSING INFORMATION

Title: 308389, LB-1017, Compound 184

Collected: Tue Dec 04 13:18:39 2012 (GMT-05:00)
Filename: [:\Aptuit Consulting\EL20100011\IR\563305.srs
Custom info 1:

Custom info 2:

DATA COLLECTION INFORMATION
Number of sample scans: 16
Sampling interval:  16.12 sec
Resolution: 4.000
Levels of zero filling: 0
Number of scan points: 8480
Number of FFT points: 8192
Laser frequency: 15798.3 cm-1
Interferogram peak position: 4096
Apodization: Happ-Genzel
Number of background scans: 16
Background gain: 2.0

DATA DESCRIPTION

Number of points: 1738
X-axis: Wavenumbers (cm-1)
Y-axis: Absorbance

First X value: 649.9040
Last X value: 3999.7058
Data spacing: 1.928498

SPECTROMETER DESCRIPTION
Spectrometer: Magna System 560
Source: IR
Detector: MCT/A
Beamsplitter: KBr
Sample spacing: 2.0000
Digitizer bits: 20
Mirror velocity: 0.6329
Aperture: 100.00
Sample gain: 2.0
High pass filter: 200.0000
Low pass filter: 11000.0000

DATA PROCESSING HISTORY
Collect Series on Tue Dec 04 13:18:39 2012 (GMT-05:00)
Series title: 308389, LB-1017, Compound 184
Data collection type:TGA/IR
Total collection time: 12.63
Final format: Absorbance
Resolution: 4.000 from 649.9040 to 3999.7058

CURRENT DIGITAL SIGNATURE STATUS
Not currently signed.

SERIES DESCRIPTION
Minimum value: 0.2687
Maximum value: 12.6273
Step size: 0.2687
Number of spectra: 47
Gram-Schmidt offset: 10
Gram-Schmidt interferogram points: 100
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METTLER TOLEDO DL39 V2.20 Serial No. 5122471217
KFC 1

Method: 108 Stromboli 11/12/2012 11:02 AM
Start time: 12/13/2012 1:48 PM

Sample data

No. Note/ID Start time Sample size

1 5135-02-01, Compound 184, p2
12/13/2012 1:48 -18251776.000000 g

PM
Results
No. Note/ID Start time Sample size and results
1 5135-02-01, Compound 184, p2
12/13/2012 1:48 PM -18251776.C g
R1= 0.000 %
Series note
Raw data
Sample
No. 1
Identification
Note 5135-02-01, Compound 184, p2
Titration stand Internal stand
Mass m = -18251776.000000 g
Stirrer speed 30 %
Mix time 120 s
Blank BLANK =67 ug
Drift DRIFT =5 pg/min
Temperature (Stromboli) 170 oC
KF determination
Consumption EP CEQ1 = 12916.528 mC
Q1= 1204.90 pg water
Duration TIME= 252s (2517 [0.1s])
Termination condition Delay
Calculation
Result R1 =0.000 %
Formula R1 = (f1/(C1*m))*(Q-(COMP+BLANK))
Constant C1 =10000
Factor f1 =1.0000
Created: Aaron Atkinson (ATKINSON), 12/13/2012 2:00:50 PM
LabX / ATKINSON Page 1 of 1 12/13/2012 2:00;52 PM
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METTLER TOLEDO DL39 V2.20 Serial No. 5122471217
KFC 1

Method: 108 Stromboli 11/12/2012 11:02 AM
Start time: 12/13/2012 2:03 PM

Sample data

No. Note/ID Start time Sample size
1 5135-02-01, Compound 184, p2
314339 12/13/2012 2:03 0.0566 g
PM

Results

No. Note/ID Start time Sample size and results

1 5135-02-01, Compound 184, p2

314339 12/13/2012 2:03 PM 0.0566 g
R1= 3.035 %

Series note
Raw data
Sample

No. 1

Identification 314339

Note 5135-02-01, Compound 184, p2

Titration stand Internal stand

Mass m = 0.0566 g

Stirrer speed 30 %

Mix time 120 s

Blank BLANK =67 ug

Drift DRIFT =5 pg/min

Temperature (Stromboli) 170 oC

KF determination

Consumption EP CEQ1 = 19377.150 mC
Q1= 1807.57 pg water
Duration TIME = 274 s (2740 [0.1s])
Termination condition Delay
Calculation
Result R1 =3.035 %
Formula R1 = (f1/(C1*m))*(Q-(COMP+BLANK))
Constant C1 =10000
Factor f1 =1.0000
Created: Aaron Atkinson (ATKINSON), 12/13/2012 2:07:42 PM
LabX / ATKINSON Page 1 of 1 12/13/2012 2:07;44 PM
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METTLER TOLEDO DL39 V2.20 Serial No. 5122471217
KFC 1

Method: 108 Stromboli 11/12/2012 11:02 AM
Start time: 12/13/2012 2:03 PM

Sample data

No. Note/ID Start time Sample size
2 5135-15-05, Compound 184, p3
314760 12/13/2012 2:09 0.0310¢g
PM

Results

No. Note/ID Start time Sample size and results

2 5135-15-05, Compound 184, p3

314760 12/13/2012 2:09 PM 0.0310 g
R1= 6.407 %

Series note
Raw data
Sample

No. 2

Identification 314760

Note 5135-15-05, Compound 184, p3

Titration stand Internal stand

Mass m =0.0310 g

Stirrer speed 30 %

Mix time 120 s

Blank BLANK =67 ug

Drift DRIFT =5 pg/min

Temperature (Stromboli) 170 oC

KF determination

Consumption EP CEQ1 = 22259.008 mC
Q1 = 2076.40 pg water
Duration TIME = 280s (2802 [0.1s])
Termination condition Delay
Calculation
Result R1 =6.407 %
Formula R1 = (f1/(C1*m))*(Q-(COMP+BLANK))
Constant C1 =10000
Factor f1 =1.0000
Created: Aaron Atkinson (ATKINSON), 12/13/2012 2:07:42 PM
LabX / ATKINSON Page 1 of 1 12/13/2012 2:13:47 PM
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METTLER TOLEDO DL39 V2.20 Serial No. 5122471217
KFC 1

Method: 108 Stromboli 11/12/2012 11:02 AM
Start time: 12/13/2012 2:03 PM

Sample data

No. Note/ID Start time Sample size
3 5135-15-05, Compound 184, p4
314760 12/13/2012 2:14 0.0300 g
PM

Results

No. Note/ID Start time Sample size and results

3 5135-15-05, Compound 184, p4

314760 12/13/2012 2:14 PM 0.0300 g
R1= 6.267 %

Series note
Raw data
Sample

No. 3

Identification 314760

Note 5135-15-05, Compound 184, p4

Titration stand Internal stand

Mass m = 0.0300 g

Stirrer speed 30 %

Mix time 120 s

Blank BLANK =67 ug

Drift DRIFT =5 pg/min

Temperature (Stromboli) 170 oC

KF determination

Consumption EP CEQ1 = 21110.146 mC
Q1 = 1969.23 pg water
Duration TIME = 267 s (2669 [0.1s])
Termination condition Delay
Calculation
Result R1 =6.267 %
Formula R1 = (f1/(C1*m))*(Q-(COMP+BLANK))
Constant C1 =10000
Factor f1 =1.0000
Created: Aaron Atkinson (ATKINSON), 12/13/2012 2:07:42 PM
LabX / ATKINSON Page 1 of 1 12/13/2012 2:18:40 PM

Merck Exhibit 2224, Page 150
Mylan v. Merck , IPR2020-00040



METTLER TOLEDO DL39 V2.20 Serial No. 5122471217
KFC 1

Method: 108 Stromboli 11/12/2012 11:02 AM
Start time: 12/13/2012 2:03 PM

Sample data

No. Note/ID Start time Sample size
4 5135-17-01, Compound 184, p5
314783 12/13/2012 2:19 0.0319 ¢
PM

Results

No. Note/ID Start time Sample size and results

4 5135-17-01, Compound 184, p5

314783 12/13/2012 2:19 PM 0.0319 g
R1= 6.382 %

Series note
Raw data
Sample

No. 4

Identification 314783

Note 5135-17-01, Compound 184, p5

Titration stand Internal stand

Mass m =0.0319 g

Stirrer speed 30 %

Mix time 120 s

Blank BLANK =67 ug

Drift DRIFT =5 pg/min

Temperature (Stromboli) 170 oC

KF determination

Consumption EP CEQ1 = 22787.718 mC
Q1= 2125.72 pug water
Duration TIME = 276s (2756 [0.1s])
Termination condition Delay
Calculation
Result R1 =6.382 %
Formula R1 = (f1/(C1*m))*(Q-(COMP+BLANK))
Constant C1 =10000
Factor f1 =1.0000
Created: Aaron Atkinson (ATKINSON), 12/13/2012 2:07:42 PM
LabX / ATKINSON Page 1 of 1 12/13/2012 2:23:44 PM

Merck Exhibit 2224, Page 151
Mylan v. Merck , IPR2020-00040



METTLER TOLEDO DL39 V2.20 Serial No. 5122471217
KFC 1

Method: 108 Stromboli 11/12/2012 11:02 AM
Start time: 12/13/2012 2:03 PM

Sample data

No. Note/ID Start time Sample size
5 5135-17-01, Compound 184, p6
314783 12/13/2012 2:24 0.0311 g
PM

Results

No. Note/ID Start time Sample size and results

5 5135-17-01, Compound 184, p6

314783 12/13/2012 2:24 PM 0.0311 g
R1= 6.430 %

Series note
Raw data
Sample

No. 5

Identification 314783

Note 5135-17-01, Compound 184, p6

Titration stand Internal stand

Mass m =0.0311¢g

Stirrer speed 30 %

Mix time 120 s

Blank BLANK =67 ug

Drift DRIFT =5 pg/min

Temperature (Stromboli) 170 oC

KF determination

Consumption EP CEQ1 = 22396.760 mC
Q1 = 2089.25 pg water
Duration TIME = 272s (2719 [0.1s])
Termination condition Delay
Calculation
Result R1 =6.430 %
Formula R1 = (f1/(C1*m))*(Q-(COMP+BLANK))
Constant C1 =10000
Factor f1 =1.0000
Created: Aaron Atkinson (ATKINSON), 12/13/2012 2:07:42 PM
LabX / ATKINSON Page 1 of 1 12/13/2012 2:28:47 PM
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METTLER TOLEDO DL39 V2.20 Serial No. 5122471217

KFC 1
Method: 108 Stromboli 11/12/2012 11:02 AM
Start time: 12/13/2012 1:48 PM

Sample data

No. Note/ID

Start time Sample size

1 5135-02-01, Compound 184, p2

12/13/2012 1:48 *0.0358 g

PM
Results
No. Note/ID Start time Sample size and results
1 5135-02-01, Compound 184, p2
12/13/2012 1:48 PM *0.0358 g
R1= *3.120 %
Series note
Statistics
Rx Name n  Mean value Unit S srel [%]
R1 1 *3.120 %
Raw data
Sample
No. 1
Identification
Note 5135-02-01, Compound 184, p2

Titration stand
Mass

Stirrer speed
Mix time
Blank

Drift

Internal stand

m = *0.0358 g
30 %
120's
BLANK = 67 pg

DRIFT =5 pg/min

Temperature (Stromboli) 170 oC

KF determination

Consumption EP CEQ1 = 12916.528 mC
Q1 = 1204.90 ug water
Duration TIME= 252s (2517 [0.1s])
Termination condition Delay
Calculation
Result R1=*3.120 %
Formula R1 = (f1/(C1*m))*(Q-(COMP+BLANK))
Constant C1 =10000
Factor f1 =1.0000
Created: Aaron Atkinson (ATKINSON), 12/13/2012 2:00:50 PM

Last modified:

Aaron Atkinson (ATKINSON), 12/13/2012 2:23:38 PM

LabX / ATKINSON

Page 1 of 1 12/13/2012 2:24:03 PM
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METTLER TOLEDO DL39 V2.20 Serial No. 5122471217
KFC 1

Method: 108 Stromboli 11/12/2012 11:02 AM
Start time: 12/13/2012 2:03 PM

Sample data

No. Note/ID Start time Sample size
1 5135-02-01, Compound 184, p2
314339 12/13/2012 2:03 0.0566 g
PM

Results

No. Note/ID Start time Sample size and results

1 5135-02-01, Compound 184, p2

314339 12/13/2012 2:03 PM 0.0566 g
R1= 3.035 %

Series note
Raw data
Sample

No. 1

Identification 314339

Note 5135-02-01, Compound 184, p2

Titration stand Internal stand

Mass m = 0.0566 g

Stirrer speed 30 %

Mix time 120 s

Blank BLANK =67 ug

Drift DRIFT =5 pg/min

Temperature (Stromboli) 170 oC

KF determination

Consumption EP CEQ1 = 19377.150 mC
Q1= 1807.57 pg water
Duration TIME = 274 s (2740 [0.1s])
Termination condition Delay
Calculation
Result R1 =3.035 %
Formula R1 = (f1/(C1*m))*(Q-(COMP+BLANK))
Constant C1 =10000
Factor f1 =1.0000
Created: Aaron Atkinson (ATKINSON), 12/13/2012 2:07:42 PM
LabX / ATKINSON Page 1 of 1 12/13/2012 2:07;44 PM
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METTLER TOLEDO DL39 V2.20 Serial No. 5122471217
KFC 1

Method: 108 Stromboli 12/21/2012 11:56 AM
Start time: 12/21/201211:58 AM

Sample data

No. Note/ID Start time Sample size
1 Compound 184, 5135-30-03, pl
315535 12/21/2012 11:58 0.0122¢g
AM

Results

No. Note/ID Start time Sample size and results

1 Compound 184, 5135-30-03, p1

315535 12/21/2012 11:58 AM 0.0122 g
R1= 6.383 %

Series note
Raw data
Sample

No. 1

Identification 315535

Note Compound 184, 5135-30-03, p1

Titration stand Internal stand

Mass m =0.0122 g

Stirrer speed 30 %

Mix time 120 s

Blank BLANK =104 pug

Drift DRIFT = 3 pg/min

Temperature (Stromboli) 170 oC

KF determination

Consumption EP CEQ1 = 9605.763 mC
Q1 = 896.06 pg water
Duration TIME = 267 s (2669 [0.1s])
Termination condition Delay
Calculation
Result R1 =6.383 %
Formula R1 = (f1/(C1*m))*(Q-(COMP+BLANK))
Constant C1 =10000
Factor f1 =1.0000
Created: Aaron Atkinson (ATKINSON), 12/21/2012 12:03:17 PM
LabX / ATKINSON Page 1 of 1 12/21/2012 12:03:20 PM
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METTLER TOLEDO DL39 V2.20 Serial No. 5122471217
KFC 1

Method: 108 Stromboli 12/21/2012 11:56 AM
Start time: 12/21/201211:58 AM

Sample data

No. Note/ID Start time Sample size
2 Compound 184, 5135-30-03, p2
315535 12/21/2012 12:03 0.0104 g
PM

Results

No. Note/ID Start time Sample size and results

2 Compound 184, 5135-30-03, p2

315535 12/21/2012 12:03 PM 0.0104 g
R1= 6.919 %

Series note
Raw data
Sample

No. 2

Identification 315535

Note Compound 184, 5135-30-03, p2

Titration stand Internal stand

Mass m = 0.0104 g

Stirrer speed 30 %

Mix time 120 s

Blank BLANK =104 pug

Drift DRIFT = 3 pg/min

Temperature (Stromboli) 170 oC

KF determination

Consumption EP CEQ1 = 8959.454 mC
Q1 = 835.77 pg water
Duration TIME = 245 s (2445 [0.1s])
Termination condition Delay
Calculation
Result R1=6.919 %
Formula R1 = (f1/(C1*m))*(Q-(COMP+BLANK))
Constant C1 =10000
Factor f1 =1.0000
Created: Aaron Atkinson (ATKINSON), 12/21/2012 12:03:17 PM
LabX / ATKINSON Page 1 of 1 12/21/2012 12:07;45 PM
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314549, Dinethyl Sul foxide-D6, Lot 121-403, as-received, in DMSO-d6, 1H NVR, referenced to solvent at 2.5 ppm

25 C
Sol vent Certification

File: 564194

I NOVA-400 "nnr2.aptuit.net”
VNMR6. 1C; rev 2004-03-08; patch all 205
OS: Solaris 9

Processed by: P. \Wheel er

Acq. Date: Dec 18 2012

Probe: 5mm VDBP

Sol vent: DMSO

Tenp.: 25.0 C/ 298.1 K

Spin rate: 20 Hz

Pul se Sequence: s2pul

Rel ax. delay: 2.500 sec

Pul se width: 8.9 usec (90.0 deg.)
Acq. time: 5.000 sec

Spectral width: 6400.0 Hz (16.008 ppm
40 scans

Acqui red points: 64000

Observe Nucl eus: H1 (399.7957232 MHz)
DATA PROCESSI NG

Li ne broadening: 0.2 Hz

FT size: 131072

2.500

Plot file: 564194-1

10 8 6 4 2 -0 ppm
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Mylan v. Merck , IPR2020-00040



314549, Dinethyl Sul foxide-D6, Lot 121-403, as-received, in DMSO-d6, 1H NVR, referenced to solvent at 2.5 ppm
25 C
Sol vent Certification

File: 564194
»WWW
T T T T ‘ T T T T I T T T T ‘ T T T T I T T T T ‘ T T T T I T T T T ‘ T T T T I T T T T ‘ T T T T I T T T T ‘ T T T T I T T T T ‘ T T T T I T T T T ‘ T T T T
14 12 10 8 6 4 2 -0 ppm
Plot file: 564194-2 Merck Exhibit 2224, Page 158
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314549, Dinethyl Sul foxide-D6, Lot 121-403, as-received, in DMSO-d6, 1H NVR, referenced to solvent at 2.5 ppm

25 C
Sol vent Certification

File: 564194

3.313
3.289

3.38 3. 36 3.34 3.32 3. 30 3.28 3. 26 3.24 3.22 ppm

T
7.92
1.27

Plot file: 564194-3 Merck Exhibit 2224, Page 159
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314549, Dinethyl Sul foxide-D6, Lot 121-403, as-received, in DMSO-d6, 1H NVR, referenced to solvent at 2.5 ppm
25 C
Sol vent Certification
File: 564194 283885
RV
‘\ /
1
1 |
(-
B
|
| \
)
T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ T T ‘ T T ‘ T T T
2.75 2.70 2.65 2.60 2.55 2.50 2.45 2.40 .35 2.30 2.25 ppm
100‘. 00

Plot file: 564194-4
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314549, Dinethyl Sul foxide-D6, Lot 121-403, as-received, in DVMSO-d6, 1H NVR, referenced to solvent at 2.5 ppm
25 C

Sol vent Certification

File: 564194
I NDEX FREQUENCY PPM HEI GHT
1 999.482 2.500 141.8

Plot file: 564194-1 peaks

Merck Exhibit 2224, Page 161
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314549, Dinethyl Sulf oxi de- D6,

25 C
Sol vent Certification

File: 564194
I NDEX FREQUENCY PPM

1 1324.385 3.313
2 1314.912 3.289

Plot file: 564194-3 peaks

HEI GHT
132.0
8.1

Lot 121-403, as-received, in DVSO d6, 1H NWR

referenced to solvent at 2.5 ppm

Merck Exhibit 2224, Page 162
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314549, Dinethyl Sulfoxide-D6, Lot 121-403, as-received, in DVMSO-d6, 1H NWR, referenced to solvent at 2.5 ppm
25 C
Sol vent Certification

File: 564194

| NDEX FREQUENCY PPM HEI GHT
1 1003. 193 2.509 40.7
2 1001. 338 2.505 93.1
3 999. 482 2.500 132.0
4 997. 627 2.495 93.2
5 995. 771 2.491 41.2

Plot file: 564194-4_peaks

Merck Exhibit 2224, Page 163
Mylan v. Merck , IPR2020-00040



308389, Conpound 184, Lot LB-1017, 15N CPMAS NMR, externally referenced to 15N-glycine at 110 ppm

4 co-added FlI Ds
File: 564392

I NOVA-400 "nnr2.aptuit.net"
VNMR6. 1C, rev 2004-03-08; patch all 205
CS: Solaris 9

Processed by: P. \Weel er

Acq. Date: Dec 11 2012

Probe: 4mm NBT3-2

Anbi ent tenperature
Sequence: xpol vtirhol

Rel ax. delay: 5.000 sec

Pul se width: 3.2 usec (130.9 deg.)
Acg. tine: 0.050 sec

Spectral width: 40506.3 Hz (999.824 ppm
17000 scans

Acqui red points: 4050
Observe Nucl eus: N15 ( 40.5134477 MHz)
Decoupl e Nucl eus: H1l (399.7841886 Miz)
CW decoupl i ng

Cross Pol ari zation

tangent RAMP-CP on N15

Contact time: 4.0 ns

Spi nning rate: 4000 Hz
DATA PROCESSI NG

Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz

FT size: 32768

WHNW Mﬂ“ Hm Wu Wil MH RN .MWM ji AMWMMMWMWLWMMWNMMWMMNMIMWWMMNM

Plot file: 564392-1

200 100 0 - 100 - 200 ppm
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308389, Conpound 184, Lot LB-1017, 15N CPMAS NMR, externally referenced to 15N-glycine at 110 ppm

File: 564392-1

I NOVA-400 "nnr2.aptuit.net"
VNMR6. 1C; rev 2004-03-08; patch all 205
Cs: Solaris 9

Processed by: P. \Wheel er

Acq. Date: Dec 11 2012

Probe: 4mm NBT3-2

Anbi ent tenperature
Sequence: xpol vt 1rhol

Rel ax. delay: 5.000 sec

Pul se width: 3.2 usec (130.9 deg.)
Acq. time: 0.050 sec

Spectral width: 40506.3 Hz (999.824 ppm
4250 scans

Acqui red points: 4050
Observe Nucl eus: N15 ( 40.5134477 Miz)
Decoupl e Nucl eus: Hl (399.7841886 Miz)
CW decoupl i ng

Cross Pol ari zation

tangent RAMP-CP on N15

Contact tine: 4.0 ns

Spi nning rate: 4000 Hz
DATA PROCESSI NG

Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz

FT size: 32768

,M\W“ Mlnh’m M .M m ul‘ iml“ ﬁ “n \hl IMM “1 I

MMM “ WJ M

| MWWH IINIWH HHN Il W Ml.ﬂn d} M |M\

Ll “‘H\ H H HIIH‘II \\ W [|||'Ill Wtk HI"\\II‘

Plot file: 564392-l1a
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308389, Conpound 184, Lot LB-1017, 15N CPMAS NMR, externally referenced to 15N-glycine at 110 ppm
4 co-added FIDs

File: 564392

497. 388
483. 716
399. 183
384.596

L e MMMWMWMMWMWWMMWWMMMW

600 500 400 300 200 100 0 - 100 - 200 ppm

Plot file: 564392-2 Merck Exhibit 2224, Page 167
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308389, Conpound 184, Lot LB-1017, 15N CPMAS NMR, externally referenced to 15N-glycine at 110 ppm
File: 564392-2

I NOVA- 400 nnr2. aptuit.net”
VNVR6. lC rev 2004- 03 08 patch al | 205
Cs: Sola 9

Acq. Date: Dec 11 2012
Probe: 4mm NBT3-2
Anbi ent tenperature
Sequence: xpol vt 1rhol
Rel ax. delay: 5.000 sec
Pul se width: 3.2 usec (130.9 deg.)
Acq. time: 0.050 s
Spectral wi dth: 40506 3 Hz (999.824 ppm
4250 scans
Acqui red points: 4050
03 erve Nucl eus: N15 ( 40.5134477 MHz)
oupl e Nucl eus: H1 (399.7841886 Miz)
C\Nd pI g
Cross Pol a ation
t angent RAI\/P CP on N15
Contact tine: 4.0 ns
Spi nning rate: 4000 Hz
DATA PROCESSI NG

Backward |inear prediction: 3 points
Li ne broadenlng: 10.0 FE
FT size: 32768

l“ J\MMMH MMW“ M“ M “[.1 nlw | ““Hl J Mm ﬁ WWW I ‘M W M wHH l M MM W H le ‘ M M n !NM M mmw

Plot file: 564392-2a Merck Exhibit 2224, Page 168
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308389, Conpound 184, Lot LB-1017, 15N CPMAS NMR, externally referenced to 15N-glycine at 110 ppm
File: 564392-3

I NOVA-400 "nnr2.aptuit.net"
VNMR6. 1C; rev 2004-03-08; patch all 205
Cs: Solaris 9

Processed by: P. \Wheel er

Acq. Date: Dec 11 2012
Probe: 4mm NBT3-2
Anbi ent tenperature
Sequence: xpol vt 1rhol
Rel ax. delay: 5.000 sec
Pul se width: 3.2 usec (130.9 deg.)
Acq. time: 0.050 sec
Spectral width: 40506.3 Hz (999.824 ppm
4250 scans
Acqui red points: 4050
Observe Nucl eus: N15 ( 40.5134477 Miz)
Decoupl e Nucl eus: Hl (399.7841886 Miz)
CW decoupl i ng
Cross Pol ari zation
tangent RAMP-CP on N15
Contact tine: 4.0 ns
Spi nning rate: 4000 Hz
DATA PROCESSI NG
Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz
FT size: 32768

W i/ MMJ“ “Hh Mh MIL” IM “

i U ”\
0 (|| O
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308389, Conpound 184, Lot LB-1017, 15N CPMAS NMR, externally referenced to 15N-glycine at 110 ppm
File: 564392-4

I NOVA-400 "nnr2.aptuit.net"
VNMR6. 1C; rev 2004-03-08; patch all 205
Cs: Solaris 9

Processed by: P. \Wheel er

Acq. Date: Dec 11 2012
Probe: 4mm NBT3-2
Anbi ent tenperature
Sequence: xpol vt 1rhol
Rel ax. delay: 5.000 sec
Pul se width: 3.2 usec (130.9 deg.)
Acq. time: 0.050 sec
Spectral width: 40506.3 Hz (999.824 ppm
4250 scans
Acqui red points: 4050
Observe Nucl eus: N15 ( 40.5134477 Miz)
Decoupl e Nucl eus: Hl (399.7841886 Miz)
CW decoupl i ng
Cross Pol ari zation
tangent RAMP-CP on N15
Contact tine: 4.0 ns
Spi nning rate: 4000 Hz
DATA PROCESSI NG
Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz
FT size: 32768

WA L.MH

Al u ISR

|

Plot file: 564392-4al Merck Exhibit 2224, Page 1 2
Mylan v. Merck , IPR2020—00040
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308389, Conpound 184, Lot LB-1017,

File: 564392-1

I NDEX FREQUENCY

OCO~NOOSAWNE

19568.
16115.
15578.
11575.
9731.
7632.
7593.
. 114
. 686

954
137
646
976
632
641
084

. 106
. 840
. 596
. 780
. 248
. 430
. 453
. 753
. 306

Plot file: 564392-1b_peaks

QO WNOFNOO

15N CPMAS NMWR, externally referenced to 15N-glycine at 110 ppm

Merck Exhibit 2224, Page 174
Mylan v. Merck , IPR2020-00040



308389, Conpound 184, Lot LB-1017,

4 co-added FlIDs

File: 564392

I NDEX FREQUENCY

20147.
19593.
16169.
15578.
11590.
9736.
7635.
7593.
5293.
4994.
3590.

POWOWO~NOURAWNER

e

475
677
528
646
809
577
113
084
835
686
414

PPM
497.
483.
399.
384.
286.
240.
188.
187.
130.
123.

388
716
183
596
146
370
491
453
691
306

88. 638

Plot file: 564392-2_peaks

O~NONOOW®UI©m®EF

15N CPMAS NMWR, externally referenced to 15N-glycine at 110 ppm

Merck Exhibit 2224, Page 175
Mylan v. Merck , IPR2020-00040



308389, Conpound 184, Lot LB-1017, 15N CPMAS NWR, externally referenced to 15N-glycine at 110 ppm

File: 564392-2

I NDEX FREQUENCY

O~NO T WN P

15576.
11613.
11590.
9734.
7630.
7593.
6876.
4989.

173
060
809
104
169
084
114
741

PPM
384.
286.
286.
240.
188.
187.
169.
123.

535
696
146
309
369
453
753
184

Plot file: 564392-2b peaks

HEI GHT

58.
28.
31.
141.

115.
32.
124.

N~NWFROOON

Merck Exhibit 2224, Page 176
Mylan v. Merck , IPR2020-00040



308389, Conpound 184, Lot LB-1017, 15N CPMAS NWR, externally referenced to 15N-glycine at 110 ppm

File: 564392-3

I NDEX FREQUENCY PPM HEI GHT
1 15573.701 384.473 50. 2
2 9736. 577 240.370 141.8
3 7635.113 188.491 97.5
4 7590. 612 187.392 106. 4
5 4992. 214 123. 245 121.3

Plot file: 564392-3b_peaks

Merck Exhibit 2224, Page 177
Mylan v. Merck , IPR2020-00040



308389, Conpound 184, Lot LB-1017, 15N CPMAS NWR, externally referenced to 15N-glycine at 110 ppm

File: 564392-4

I NDEX FREQUENCY PPM HEI GHT
1 15581.118 384.657 44.0
2 9731. 632 240. 248 141.8
3 7635.113 188.491 98. 6
4 7590. 612 187.392 115.6
5 4992. 214 123. 245 109. 4

Plot file: 564392-4b_peaks

Merck Exhibit 2224, Page 178
Mylan v. Merck , IPR2020-00040



72084, 15N-Gycine, Lot PR-15054, 15N CPMAS SSNWVR, Exp. Date:

File: 564393

I NOVA-400 "nnr2.aptuit.net”
VNMR6. 1C; rev 2004-03-08; patch all 205
OS: Solaris 9

Processed by: P. \Wheel er

Acq. Date: Dec 12 2012
Probe: 4mm NBT3-2
Anbi ent tenperature
Sequence: xpol vt 1rhol
Rel ax. delay: 5.000 sec
Pul se width: 3.2 usec (130.9 deg.)
Acq. time: 0.050 sec
Spectral w dth: 40506.3 Hz (999.824 ppm
4 scans
2 dumy scans
Acqui red points: 4050
Observe Nucl eus: N15 ( 40.5134477 MHz)
Decoupl e Nucl eus: H1l (399.7841886 Miz)
CW decoupl i ng
Cross Pol ari zation
tangent RAMP-CP on N15
Contact time: 4.0 ns
Spi nning rate: 4000 Hz
DATA PROCESSI NG
Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz
FT size: 32768

12/ 10/ 17

e

110. 000

600 500 400 300

Plot file: 564393-1

200

- 100

L \
-200 ppm

Merck Exhibit 2224, Page 179
Mylan v. Merck , IPR2020-00040



72084, 15N-dycine, Lot PR-15054, 15N CPMAS SSNWR, Exp. Date: 12/10/17

File: 564393
I NDEX FREQUENCY PPM HEI GHT
1 4455. 722 110. 000 141.8

Plot file: 564393-1_peaks

Merck Exhibit 2224, Page 180
Mylan v. Merck , IPR2020-00040



72084, 15N-Gycine, Lot PR-15054, 15N CPMAS SSNWVR, Exp. Date:

File: 564428

I NOVA-400 "nnr2.aptuit.net”
VNMR6. 1C; rev 2004-03-08; patch all 205
OS: Solaris 9

Processed by: P. \Wheel er

Acq. Date: Dec 11 2012
Probe: 4mm NBT3-2
Anbi ent tenperature
Sequence: xpol vt 1rhol
Rel ax. delay: 10.000 sec
Pul se width: 3.2 usec (130.9 deg.)
Acq. time: 0.050 sec
Spectral w dth: 40506.3 Hz (999.824 ppm
4 scans
1 dummy scans
Acqui red points: 4050
Observe Nucl eus: N15 ( 40.5134477 MHz)
Decoupl e Nucl eus: H1l (399.7841886 Miz)
CW decoupl i ng
Cross Pol ari zation
tangent RAMP-CP on N15
Contact time: 2.0 ns
Spi nning rate: 4000 Hz
DATA PROCESSI NG
Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz
FT size: 32768

12/ 10/ 17

110. 000

600 500 400 300

Plot file: 564428-1

- 100

L \
-200 ppm

Merck Exhibit 2224, Page 181
Mylan v. Merck , IPR2020-00040



72084, 15N-dycine, Lot PR-15054, 15N CPMAS SSNWR, Exp. Date: 12/10/17

File: 564428
I NDEX FREQUENCY PPM HEI GHT
1 4455. 722 110. 000 141.8

Plot file: 564428-1_peaks

Merck Exhibit 2224, Page 182
Mylan v. Merck , IPR2020-00040



308390, Compound 184, Lot D6655070112, 15N CPMAS NWR,

4 coadded fids
File: 564763

I NOVA-400 "nnr2.aptuit.net"
VNMR6. 1C, rev 2004-03-08; patch all 205
CS: Solaris 9

Processed by: P. \Weel er

Acq. Date: Dec 12 2012

Probe: 4mm NBT3-2

Anbi ent tenperature
Sequence: xpol vtirhol

Rel ax. delay: 5.000 sec

Pul se width: 3.2 usec (130.9 deg.)
Acg. tine: 0.050 sec

Spectral width: 40506.3 Hz (999.824 ppm
17000 scans

2 dumy scans

Acqui red points: 4050
Observe Nucl eus: N15 ( 40.5134477 Miz)
Decoupl e Nucl eus: Hl (399.7841886 Mz)
CW decoupl i ng

Cross Pol ari zation

tangent RAMP-CP on N15

Contact tine: 4.0 ns

Spi nning rate: 4000 Hz
DATA PROCESSI NG

Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz

FT size: 32768

externally referenced to 15N-glycine at 110 ppm

243. 239

180. 251

110. 977

T ‘ T T ‘ T T ‘
600 500 400

Plot file: 564763-1

300

200

100

- 100

L -
-200 ppm

Merck Exhibit 2224, Page 183
Mylan v. Merck , IPR2020-00040



308390, Conpound 184, Lot D6655070112,

File: 564763-1
I NOVA-400 "nnr2.aptuit.net"
VNMR6. 1C; rev 2004-03-08; patch all 205

OS: Solaris 9
Processed by: P. \Wheel er

Acq. Date: Dec 12 2012
Probe: 4mm NBT3-2
Anbi ent tenperature
Sequence: xpol vt 1rhol
Rel ax. delay: 5.000 sec
Pul se width: 3.2 usec (130.9 deg.)
Acq. time: 0.050 sec
Spectral width: 40506.3 Hz (999.824 ppm
4250 scans
2 dummy scans
Acqui red points:
Observe Nucl eus:
Decoupl e Nucl eus:
CW decoupl i ng
Cross Pol ari zation
tangent RAMP-CP on N15
Contact time: 4.0 ns
Spi nning rate: 4000 Hz
DATA PROCESSI NG
Backward |inear prediction:
Li ne broadening: 10.0 Hz
FT size: 32768

4050
NL5 ( 40.5134477 M)
HL (399.7841886 MHz)

3 points

Ll ml il

60

Plot file: 564763-1a

L

15N CPMAS NMR, externally referenced to 15N-gl ycine at

243. 300

110 ppm

180. 251
110. 977

i I Mv il MW it

20 -100

i

WM Wl M L Ll H

-200 pm

Merck Exhibit 2224, Page 184
Mylan v. Merck , IPR2020-00040



308390, Conpound 184, Lot D6655070112, 15N CPMAS NVR, externally referenced to 15N gl ycine at

File: 564763-2

I NOVA-400 "nnr2.aptuit.net”
VNMR6. 1C; rev 2004-03-08; patch all 205
OS: Solaris 9

Processed by: P. \Wheel er

Acq. Date: Dec 12 2012

Probe: 4mm NBT3-2

Anbi ent tenperature
Sequence: xpol vt 1rhol

Rel ax. delay: 5.000 sec

Pul se width: 3.2 usec (130.9 deg.)
Acq. time: 0.050 sec

Spectral w dth: 40506.3 Hz (999.824 ppm
4250 scans

2 dummy scans

Acqui red points: 4050
Observe Nucl eus: N15 ( 40.5134477 MHz)
Decoupl e Nucl eus: H1l (399.7841886 Miz)
CW decoupl i ng

Cross Pol ari zation

tangent RAMP-CP on N15

Contact time: 4.0 ns

Spi nning rate: 4000 Hz
DATA PROCESSI NG

Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz

FT size: 32768

oot

243. 239

180. 251

110. 977

T T “ T \‘\]‘ H!\Y\ T ‘ 7 T ‘ \‘\

500 400 300

Plot file: 564763-2a

‘\
100

- 100

T ‘ L \\"\

-200 ppm

Merck Exhibit 2224, Page 185
Mylan v. Merck , IPR2020-00040



308390, Conpound 184, Lot D6655070112,
File: 564763-3

I NOVA-400 "nnr2.aptuit.net"
VNMR6. 1C; rev 2004-03-08; patch all 205
Cs: Solaris 9

Processed by: P. \Wheel er

Acq. Date: Dec 12 2012

Probe: 4mm NBT3-2

Anbi ent tenperature
Sequence: xpol vt 1rhol

Rel ax. delay: 5.000 sec

Pul se width: 3.2 usec (130.9 deg.)
Acq. time: 0.050 sec

Spectral w dth: 40506.3 Hz (999.824 ppm
4250 scans

2 dummy scans

Acqui red points: 4050
Observe Nucl eus: N15 ( 40.5134477 MHz)
Decoupl e Nucl eus: H1l (399.7841886 Miz)
CW decoupl i ng

Cross Pol ari zation

tangent RAMP-CP on N15

Contact time: 4.0 ns

Spi nning rate: 4000 Hz
DATA PROCESSI NG

Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz

FT size: 32768

15N CPMAS NWR,

243.178

180. 251

110. 977

externally referenced to 15N gl yci ne at

110 ppm

600 500

Plot file: 564763-3a

100

- 100

I i I L T

ppm

Merck Exhibit 2224, Page 186
Mylan v. Merck , IPR2020-00040
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308390, Compound 184, Lot D6655070112, 15N CPMAS NWR,

File: 564763-4

I NOVA-400 "nnr2.aptuit.net"
VNMR6. 1C; rev 2004-03-08; patch all 205
Cs: Solaris 9

Processed by: P. \Wheel er

Acq. Date: Dec 12 2012

Probe: 4mm NBT3-2

Anbi ent tenperature
Sequence: xpol vt 1rhol

Rel ax. delay: 5.000 sec

Pul se width: 3.2 usec (130.9 deg.)
Acq. time: 0.050 sec

Spectral w dth: 40506.3 Hz (999.824 ppm
4250 scans

2 dummy scans

Acqui red points: 4050
Observe Nucl eus: N15 ( 40.5134477 MHz)
Decoupl e Nucl eus: H1l (399.7841886 Miz)
CW decoupl i ng

Cross Pol ari zation

tangent RAMP-CP on N15

Contact time: 4.0 ns

Spi nning rate: 4000 Hz
DATA PROCESSI NG

Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz

FT size: 32768

externally referenced to 15N gl yci ne at

243.178

180. 190

110. 916

110 ppm

\‘ l” I LA T ‘ I’Hl\l\ |\"|

600

Plot file: 564763-4a

- 100

T T [ T T

- 200

H'\[H\ ‘ LI

ppm

Merck Exhibit 2224, Page 187
Mylan v. Merck , IPR2020-00040



308390, Conpound 184, Lot D6655070112, 15N CPMAS NMR, externally referenced to 15N-glycine at 110 ppm
4 coadded fids

File: 564763

I NDEX FREQUENCY PPM HEI GHT
1 9852. 775 243. 239 30.1
2 7301.351 180.251 37.3
3 4495. 279 110.977 33.3

Plot file: 564763-1_peaks

Merck Exhibit 2224, Page 188
Mylan v. Merck , IPR2020-00040



308390, Conpound 184, Lot D6655070112, 15N CPMAS NMR, externally referenced to 15N-glycine at 110 ppm

File: 564763-1

I NDEX FREQUENCY PPM HEI GHT
1 9855. 248 243. 300 28.2
2 7301. 351 180.251 35.0
3 4495. 279 110.977 37.0

Plot file: 564763-1a_peaks

Merck Exhibit 2224, Page 189
Mylan v. Merck , IPR2020-00040



308390, Conpound 184, Lot D6655070112, 15N CPMAS NMR, externally referenced to 15N-glycine at 110 ppm

File: 564763-2

I NDEX FREQUENCY PPM HEI GHT
1 9852. 775 243. 239 20.3
2 7301. 351 180.251 24.1
3 4495. 279 110.977 20.8

Plot file: 564763-2a_peaks

Merck Exhibit 2224, Page 190
Mylan v. Merck , IPR2020-00040



308390, Conpound 184, Lot D6655070112, 15N CPMAS NMR, externally referenced to 15N-glycine at 110 ppm

File: 564763-3

I NDEX FREQUENCY PPM HEI GHT
1 9850. 303 243.178 23.6
2 7301. 351 180.251 30.5
3 4495. 279 110.977 23.0

Plot file: 564763-3a_peaks

Merck Exhibit 2224, Page 191
Mylan v. Merck , IPR2020-00040



308390, Conpound 184, Lot D6655070112, 15N CPMAS NMR, externally referenced to 15N-glycine at 110 ppm

File: 564763-4

I NDEX FREQUENCY PPM HEI GHT
1 9850. 303 243.178 24.2
2 7298.879 180. 190 29.3
3 4492. 807 110.916 26.4

Plot file: 564763-4a_peaks

Merck Exhibit 2224, Page 192
Mylan v. Merck , IPR2020-00040



314339, 5135-02-01, Conpound 184,
4 co-added FlI Ds

File: 564917

I NOVA-400 "nnr2.aptuit.net"

VNMR6. 1C, rev 2004-03-08; patch all 205
CS: Solaris 9

Processed by: P. \Weel er

Acq. Date: Dec 13 2012
Probe: 4mm NBT3-2
Anbi ent tenperature
Sequence: xpol vtirhol
Rel ax. del ay: 5.000 sec
Pul se width: 3.2 usec (130.9 deg.)
Acq. time: 0.050 sec
Spectral width: 40506.3 Hz (999.824 ppm
17000 scans
2 dumy scans
Acquired points:
Observe Nucl eus:
Decoupl e Nucl eus:
CW decoupl i ng
Cross Pol ari zation
tangent RAMP-CP on N15
Contact tine: 4.0 ns
Spi nning rate: 4000 Hz
DATA PROCESSI NG

4050
NL5 ( 40.5134477 M)
HL (399. 7841886 M)

l I\ “” L ! w ‘W ”M MN WIW M M HL\}MMW |

]

\lu W

-3

15N CPMAS NMR, externally referenced to 15N-gl ycine at

H N | H”l h

i
‘HV

-347.5 ppm

"Jl“ “Hu | m N Ml

NI ][} ‘|ﬂ

|
b0

HMHLH 4“ h“n M | Il “MMWH ‘lh \ M Il Mi \

\‘w www

Merck Exhibit 2224,/ Page 193
Mylan v. Merck , IPR2020-00040



314339, 5135-02-01, Conpound 184, 15N CPMAS NWR, externally referenced to 15N-glycine at 110 ppm

File: 564917-1

I NOVA-400 "nnr2.aptuit.net"
VNMR6. 1C; rev 2004-03-08; patch all 205
Cs: Solaris 9

Processed by: P. \Wheel er

Acq. Date: Dec 13 2012

Probe: 4mm NBT3-2

Anbi ent tenperature
Sequence: xpol vt 1rhol

Rel ax. delay: 5.000 sec

Pul se width: 3.2 usec (130.9 deg.)
Acq. time: 0.050 sec

Spectral width: 40506.3 Hz (999.824 ppm
4250 scans

2 dummy scans

Acqui red points: 4050
Observe Nucl eus: N15 ( 40.5134477 MHz)
Decoupl e Nucl eus: H1l (399.7841886 Miz)
CW decoupl i ng

Cross Pol ari zation

tangent RAMP-CP on N15

Contact time: 4.0 ns

Spi nning rate: 4000 Hz
DATA PROCESSI NG

Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz

FT size: 32768

242.079

178. 847

119. 888

i lh m il me Lt A

Plot file: 564917-1a

WMWWWWMMWMH A

100 -100

T

- 200

Merck Exhibit 2224, Page 194
Mylan v. Merck , IPR2020-00040



314339, 5135-02-01, Conpound 184, 15N CPMAS NWVR, externally referenced to 15N-glycine at -347.5 ppm
4 co-added FIDs

File: 564917

l’m JJ M MM ” MW“MW M.,MMI[ MI MKMFWMM”WMJM M m MU Wil il
0 50 -100 -150 -200 - 250 -30 .35 pm

5 G}i

Merck Exhibit 2224, Page 195

Plot file: 564917-2
Mylan v. Merck , IPR2020-00040



314339, 5135-02-01, Conpound 184, 15N CPMAS NWR, externally referenced to 15N-glycine at 110 ppm

File: 564917-2

I NOVA- 400 "nm2.aptuit.net% S §3 &
VNVR6. 1C; rev 2004-03-08; ptch all 205 N © ® «
OS: Solaris 9 © ] © o o

N — -

Processed by: P. \Wheel er

Acq. Date: Dec 13 2012
Probe: 4mm NBT3-2
Anbi ent tenperature
Sequence: xpol vt 1rhol
Rel ax. delay: 5.000 sec
Pul se width: 3.2 usec (130./9 deg.)
Acq. time: 0.050 sec
Spectral width: 40506.3 Hz ((999.824 ppm
4250 scans
2 dummy scans
Acqui red points: 4050
Observe Nucl eus: N15 ( 40.5134477 MHz)
Decoupl e Nucl eus: Hl (399.7841886 Miz)
CW decoupl i ng
Cross Pol ari zation
tangent RAMP-CP on N15
Contact time: 4.0 ns
Spi nning rate: 4000 Hz
DATA PROCESSI NG
Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz
FT size: 32768

A A A S Y

\
0 500 400 300 200 100 - 100 - 200 ppm

Plot file: 564917-2a Merck Exhibit 2224, Page 196
Mylan v. Merck , IPR2020-00040



314339, 5135-02-01, Conpound 184, 15N CPMAS NWR, externally referenced to 15N-glycine at 110 ppm
File: 564917-3

I NOVA-400 "nnr2.aptuit.net"
VNMR6. 1C; rev 2004-03-08; patch all 205
Cs: Solaris 9

Processed by: P. \Wheel er

Acq. Date: Dec 13 2012

Probe: 4mm NBT3-2

Anbi ent tenperature
Sequence: xpol vt 1rhol

Rel ax. delay: 5.000 sec

Pul se width: 3.2 usec (130.9 deg.)
Acq. time: 0.050 sec

Spectral w dth: 40506.3 Hz (999.824 ppm
4250 scans

2 dummy scans

Acqui red points: 4050
Observe Nucl eus: N15 ( 40.5134477 MHz)
Decoupl e Nucl eus: H1l (399.7841886 Miz)
CW decoupl i ng

Cross Pol ari zation

tangent RAMP-CP on N15

Contact time: 4.0 ns

Spi nning rate: 4000 Hz
DATA PROCESSI NG

Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz

FT size: 32768

178. 908

242.140
120. 071

T T '\\HV\ LI T T V‘ T T T ‘ T T T T ‘ "\ T ‘ IR \” T H LIAL ‘V T i‘”‘ [N I B L R ‘ T '\' \Y“ T
600 500 400 300 200 100 0 - 100 - Z(lJO ppm

Merck Exhibit 2224, Page 197

Plot file: 564917-3a
Mylan v. Merck , IPR2020-00040



314339, 5135-02-01, Conpound 184, 15N CPMAS NWR, externally referenced to 15N-glycine at 110 ppm

File: 564917-1

I NDEX FREQUENCY PPM HEI GHT
1 9805. 801 242.079 21.9
2 7244.488 178. 847 26.2
3 4856. 236 119. 888 17.1
4 -13127. 348 -324.080 -13.8

Plot file: 564917-1a_peaks

Merck Exhibit 2224, Page 198
Mylan v. Merck , IPR2020-00040



314339, 5135-02-01, Conpound 184, 15N CPMAS NVR, externally referenced to 15N-glycine at -347.5 ppm
4 co-added FIDs

File: 564917

I NDEX FREQUENCY PPM HEI GHT
1 -3021.073 -74.582 15.6
2 -8655.468 -213.681 33.5
3 -8724.693 -215.390 55.0
4 -8784.028 -216.854 34.7
5 -8880.448 -219.235 37.6
6 -10976.967 -270.992 23.9
7 -11048. 664 -272.762 15.8
8 -11100. 583 -274.044 23.7
9 -11236. 560 -277.401 36.5
10 -11286.006 -278.622 55.8
11 -11372.537 -280.758 24.0
12 -11399.732 -281.429 19.8
13 -13530. 863 -334.041 19.2
14 -13671.785 -337.520 51.2

Plot file: 564917-2_peaks

Merck Exhibit 2224, Page 199
Mylan v. Merck , IPR2020-00040



314339, 5135-02-01, Conpound 184, 15N CPMAS NWR, externally referenced to 15N-glycine at 110 ppm

File: 564917-2

I NDEX FREQUENCY PPM HEI GHT
1 19306. 889 476.636 14.1
2 9813. 218 242. 262 19.5
3 7244.488 178. 847 17.3
4 6878.586 169.814 20.2
5 4833.986 119. 338 18.5

Plot file: 564917-2a_peaks

Merck Exhibit 2224, Page 200
Mylan v. Merck , IPR2020-00040



314339, 5135-02-01, Conpound 184, 15N CPMAS NVR, externally referenced to 15N-glycine at 110 ppm
File: 564917-3

I NDEX FREQUENCY PPM HEI GHT
1 9808. 273  242. 140 17.6
2 7246.960 178.908 19.5
3 4863. 653 120.071 17.9

Plot file: 564917-3a_peaks

Merck Exhibit 2224, Page 201
Mylan v. Merck , IPR2020-00040



72084, 15N-dycine, Lot PR-15054, 15N CPMAS SSNVR, Exp. Date:
Referenced to -347.5 ppmvs. nitronethane

File: 564959

I NOVA-400 "nnr2.aptuit.net"
VNMR6. 1C, rev 2004-03-08; patch all 205
CS: Solaris 9

Processed by: P. \Weel er

Acq. Date: Dec 14 2012
Probe: 4mm NBT3-2
Anbi ent tenperature
Sequence: xpol vtirhol
Rel ax. delay: 5.000 sec
Pul se width: 3.2 usec (130.9 deg.)
Acg. tine: 0.050 sec
Spectral width: 40506.3 Hz (999.824 ppm
4 scans
2 dumy scans
Acqui red points: 4050
Observe Nucl eus: N15 ( 40.5134477 Miz)
Decoupl e Nucl eus: Hl (399.7841886 Miz)
CW decoupl i ng
Cross Pol ari zation
tangent RAMP-CP on N15
Contact tine: 4.0 ns
Spi nning rate: 4000 Hz
DATA PROCESSI NG
Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz
FT size: 32768

12/ 10/ 17

347.500

100 0 - 100 - 200

Plot file: 564959-1

- 300

-400

- 500

\
- 600

-700 ppm

Merck Exhibit 2224, Page 202
Mylan v. Merck , IPR2020-00040



72084, 15N-dycine, Lot PR-15054, 15N CPVAS SSNVR,
Referenced to -347.5 ppmvs. nitronethane

File: 564959
I NDEX FREQUENCY PPM HEI GHT
1 -14082. 473 -347.500 141.8

Plot file: 564959-1 peaks

Exp. Date:

12/ 10/ 17

Merck Exhibit 2224, Page 203
Mylan v. Merck , IPR2020-00040



314783, 5135-17-01, Conpound 184, 15N CPMAS NWVR, externally referenced to 15N-glycine at -347.5 ppm
11 co-added FIDs

File: 565268

I NOVA-400 "nnr2.aptuit.net"
VNMR6. 1C, rev 2004-03-08; patch all 205
CS: Solaris 9

Processed by: P. \Weel er

Acq. Date: Dec 14 2012
Probe: 4mm NBT3-2
Anbi ent tenperature
Sequence: xpol vtirhol
Rel ax. del ay: 5.000 sec
Pul se width: 3.2 usec (130.9 deg.)
Acg. tine: 0.050 sec
Spectral width: 40506.3 Hz (999.824 ppm
46750 scans
2 dumy scans
Acqui red points: 4050
Observe Nucl eus: N15 ( 40.5134477 Miz)
Decoupl e Nucl eus: Hl (399.7841886 Miz)
CW decoupl i ng
Cross Pol ari zation
tangent RAMP-CP on N15
Contact tine: 4.0 ns
Spi nning rate: 4000 Hz
DATA PROCESSI NG
Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz
FT size: 32768

i

AN

Merck Exhibit 2224, Page 204
Mylan v. Merck , IPR2020-00040
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Plot file: 565268-1
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314783, 5135-17-01, Conpound 184, 15N CPMAS NWVR, externally referenced to 15N-glycine at -347.5 ppm
11 co-added FIDs

File: 565268

<t o < < < ~ W0 ~N o < o
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Plot file: 565268-2 Merck Exhibit 2224, Page 205
Mylan v. Merck , IPR2020-00040



314783, 5135-17-01, Conpound

11 co-added FIDs
File: 565268
I NDEX FREQUENCY PPM

1 1591. 973 39.284
2 1072.788 26.472
3 -2415.642 -59.609
4 -3018.885 -74.494
5 -7021.555 -173.264
6 -8690. 365 -214.444
7 -8821.397 -217.677
8 -8888. 149 -219.325
9 -11019.281 -271.912
10 -11086. 033 -273.560
11 -11231.899 -277.159
12 -13503. 952 -333.224
13 -13590. 483 -335.360

Plot file: 565268-2_peaks

184, 15N CPVAS NWR, externally referenced to 15N-glycine at -347.5 ppm

DB WOOANNO

Merck Exhibit 2224, Page 206
Mylan v. Merck , IPR2020-00040



72084, 15N-dycine, Lot PR-15054, 15N CPMAS SSNVR, Exp. Date:
Referenced to -347.5 ppmvs. nitronethane

File: 565392

I NOVA-400 "nnr2.aptuit.net"
VNMR6. 1C, rev 2004-03-08; patch all 205
CS: Solaris 9

Processed by: P. \Weel er

Acq. Date: Dec 11 2012

Probe: 4mm NBT3-2

Anbi ent tenperature
Sequence: xpol vtirhol

Rel ax. delay: 10.000 sec

Pul se width: 3.2 usec (130.9 deg.)
Acg. tine: 0.050 sec

Spectral width: 40506.3 Hz (999.824 ppm
4 scans

1 dummy scans

Acqui red points: 4050
Observe Nucl eus: N15 ( 40.5134477 Miz)
Decoupl e Nucl eus: Hl (399.7841886 Miz)
CW decoupl i ng

Cross Pol ari zation

tangent RAMP-CP on N15

Contact tine: 2.0 ns

Spi nning rate: 4000 Hz
DATA PROCESSI NG

Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz

FT size: 32768

12/ 10/ 17

347.500

100 0 -100 - 200

Plot file: 565392-1

- 600

-700 ppm

Merck Exhibit 2224, Page 207
Mylan v. Merck , IPR2020-00040



72084, 15N-dycine, Lot PR-15054, 15N CPVAS SSNVR,
Referenced to -347.5 ppmvs. nitronethane

File: 565392
I NDEX FREQUENCY PPM HEI GHT
1 -14076. 052 -347.500 141.8

Plot file: 565392-1 peaks

Exp. Date:

12/ 10/ 17

Merck Exhibit 2224, Page 208
Mylan v. Merck , IPR2020-00040



308389, Conpound 184, Lot LB-1017, 15N CPMAS NMR, externally referenced to 15N-glycine at -347.5 ppm
4 co-added FIDs

File: 565393 Qo
I NOVA-400 "nnr2.aptuit. ?‘Eet“
VNMVR6. 1C; rev 2004- 03- 085} Kat ch al | 205 g
OS: Solaris 9 '

Processed by: P. \Weel er

Acq. Date: Dec 11 2012
Probe: 4mm NBT3-2
Anbi ent tenperature
Sequence: xpol vtirhol
Rel ax. delay: 5.000 sec
Pul se width: 3.2 usec (130.9 deg.)
Acg. tine: 0.050 sec
Spectral width: 40506.3|Hz (999.824 ppm
17000 scans
Acqui red points: 4050
Observe Nucl eus: N15 ( 40.5134477 MHz)
Decoupl e Nucl eus: H1l (399.7841886 Miz)
CW decoupl i ng
Cross Pol ari zation
tangent RAMP-CP on N15
Contact time: 4.0 ns
Spi nning rate: 4000 Hz
DATA PROCESSI NG
Backward |inear predictijon: 3 points
Li ne broadening: 10.0 Hz
FT size: 32768

. 318
-72.905
171. 355
217.192

-269.010
-270.048
334.195
368. 863

] A Y MUt

100 0 - 100 - 200 - 300 -400 - 500 - 600 -700 ppm

Plot file: 565393-1 Merck Exhibit 2224, Page 209
Mylan v. Merck , IPR2020-00040



308389, Conpound 184, Lot LB-1017, 15N CPMAS NMR, externally referenced to 15N-glycine at -347.5 ppm
4 co-added FIDs

File: 565393

39. 826
25. 666
58. 318
72.905
171. 355
217.192
269. 010
270. 048

334.195
368. 863

W \‘ ‘ T LAl T ‘ L LR T ‘
-50 -100 -150 - 200 - 250 - 300 - 350 ppm

WWWWMLMW i MLM WMWM u“lmmn MMW i dl

Plot file: 565393-2 Merck Exhibit 2224, Page 210
Mylan v. Merck , IPR2020-00040



308389, Conpound 184, Lot LB-1017,

4 co-added FlIDs

File: 565393

I NDEX FREQUENCY

POWOWO~NOURAWNER

e

Plot file:

1613. 208

1039. 632
-2362. 266
-2953. 148
-6940. 985
-8797. 690
-10896. 681
-10938. 710
-13537.108
-14941. 380
-24207. 599

565393- 1_peaks

PPM

39. 826
25. 666
-58. 318
-72.905

-171.
-217
- 269
-270
- 334.
- 368
-597.

355
192
010
048
195
863
622

15N CPMAS NWR,

HEI GHT
13.5
20.8

15.2
49.0
23.
141.
103.
104.
117.
12.
-12.

WWWNEF 00N

externally referenced to 15N-glycine at -347.5 ppm

Merck Exhibit 2224, Page 211
Mylan v. Merck , IPR2020-00040



308389, Conpound 184, Lot LB-1017, 15N CPMAS NWR, externally referenced to 15N-glycine at -347.5 ppm
4 co-added FIDs

File: 565393

I NDEX FREQUENCY PPM HEI GHT
1 1613. 208 39.826 13.5
2 1039. 632 25. 666 20.8
3 -2362.266 -58.318 15.2
4 -2953.148 -72.905 49.0
5 -6940.985 -171.355 23.4
6 -8797.690 -217.192 141.8
7 -10896. 681 -269.010 103.1
8 -10938. 710 -270.048 104.7
9 -13537.108 -334.195 117.3
10 -14941. 380 -368. 863 12.3

Plot file: 565393-2_peaks

Merck Exhibit 2224, Page 212
Mylan v. Merck , IPR2020-00040



72084, 15N-dycine, Lot PR-15054, 15N CPMAS SSNVR, Exp. Date:
Referenced to -347.5 ppmvs. nitronethane

File: 565394

I NOVA-400 "nnr2.aptuit.net"
VNMR6. 1C, rev 2004-03-08; patch all 205
CS: Solaris 9

Processed by: P. \Weel er

Acq. Date: Dec 12 2012

Probe: 4mm NBT3-2

Anbi ent tenperature
Sequence: xpol vtirhol

Rel ax. delay: 5.000 sec

Pul se width: 3.2 usec (130.9 deg.)
Acg. tine: 0.050 sec

Spectral width: 40506.3 Hz (999.824 ppm
4 scans

2 dumy scans

Acqui red points: 4050
Observe Nucl eus: N15 ( 40.5134477 Miz)
Decoupl e Nucl eus: Hl (399.7841886 Miz)
CW decoupl i ng

Cross Pol ari zation

tangent RAMP-CP on N15

Contact tine: 4.0 ns

Spi nning rate: 4000 Hz
DATA PROCESSI NG

Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz

FT size: 32768

12/ 10/ 17

.

347.500

100 0 -100 - 200

Plot file: 565394-1

- 300

\
- 600

-700 ppm

Merck Exhibit 2224, Page 213
Mylan v. Merck , IPR2020-00040



72084, 15N-dycine, Lot PR-15054, 15N CPVAS SSNVR,
Referenced to -347.5 ppmvs. nitronethane

File: 565394
I NDEX FREQUENCY PPM HEI GHT
1 -14076. 022 -347.500 141.6

Plot file: 565394-1 peaks

Exp. Date:

12/ 10/ 17

Merck Exhibit 2224, Page 214
Mylan v. Merck , IPR2020-00040



308390, Conpound 184, Lot D6655070112, 15N CPMAS NMR, externally referenced to 15N-glycine at -347.5 ppm
4 co-added FIDs

File: 565395

214. 260
277. 247
346. 522

I NOVA-400 "nnr2.aptuit.net”
VNMR6. 1C; rev 2004-03-08; patch all 205
Cs: Solaris 9

Processed by: P. \Wheel er

Acq. Date: Dec 12 2012

Probe: 4mm NBT3-2

Anbi ent tenperature
Sequence: xpol vt 1rhol

Rel ax. delay: 5.000 sec

Pul se width: 3.2 usec (130.9 deg.)
Acq. time: 0.050 sec

Spectral width: 40506.3 Hz (999.824 ppm
17000 scans

2 dumy scans

Acqui red points: 4050
Observe Nucl eus: N15 ( 40.5134477 Miz)
Decoupl e Nucl eus: H1l (399.7841886 Miz)
CW decoupl i ng

Cross Pol ari zation

tangent RAMP-CP on N15

Contact time: 4.0 ns

Spi nning rate: 4000 Hz
DATA PROCESSI NG

Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz

FT size: 32768

iy uw I.JM mM mlwhl m m e

I 1

Plot file: 1565395-1 Merck Exhibit 2224, Page 215
Mylan v. Merck , IPR2020-00040
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308390, Conpound 184, Lot D6655070112, 15N CPVMAS NVR, externally referenced to 15N-glycine at -347.5 ppm
4 co-added FIDs

File: 565395

I NDEX FREQUENCY PPM HEI GHT
1 -8678.919 -214.260 113.1
2 -11230. 343 -277. 247 141.7
3 -14036. 415 -346.522 126.9

Plot file: 565395-1 peaks

Merck Exhibit 2224, Page 216
Mylan v. Merck , IPR2020-00040



72083, dycine 98% Lot 11903CN, 13C CPMAS SSNWR, Exp. Date: 12/23/14
File: 565563

I NOVA-400 "nnr2.aptuit.net”
VNMR6. 1C; rev 2004-03-08; patch all 205
OS: Solaris 9

Processed by: P. \Wheel er

Acq. Date: Dec 17 2012
Probe: 4mm NBT3-2
Anbi ent tenperature
Sequence: xpol vt 1rhol
Rel ax. delay: 5.000 sec
Pul se width: 2.6 usec (90.0 deg.)
Acq. time: 0.030 sec
Spectral width: 44994.4 Hz (447.524 ppm
4 scans
2 dumy scans
Acqui red points: 2700
Observe Nucl eus: C13 (100. 5406406 MHz)
Decoupl e Nucl eus: H1l (399. 7865348 Miz)
SPI NAL- 64 decoupl i ng
Cross Pol ari zation
tangent RAMP-CP on Cl13
Contact time: 5.0 ns
Spi nning rate: 12000 Hz
DATA PROCESSI NG
Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz
FT size: 65536

176. 500
43. 717

WWWWWWMWWWWMWMWM’WWWWWWWMWMWWMWMWW WWMWWWWMMWWWWWWWMMMW AL - A A A A AT sl oy

T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ ‘ ‘
350 300 250 200 150 100 50 0 ppm

Merck Exhibit 2224, Page 217

Plot file: 565563-1
Mylan v. Merck , IPR2020-00040



72083, Gycine 98% Lot 11903CN, 13C CPMAS SSNWVR, Exp. Date: 12/23/14

File: 565563

| NDEX FREQUENCY PPM HEI GHT
1 17742.754 176.500 141.8
2 4394. 660 43.717 82.4

Plot file: 565563-1_peaks

Merck Exhibit 2224, Page 218
Mylan v. Merck , IPR2020-00040



308390, Conpound 184, Lot D6655070112, 13C CPMAS NMR, externally referenced to glycine at 176.5 ppm
File: 565564

I NOVA-400 "nnr2.aptuit.net”
VNMR6. 1C; rev 2004-03-08; patch all 205
OS: Solaris 9

Processed by: P. \Wheel er

Acq. Date: Dec 17 2012

Probe: 4mm NBT3-2

Anbi ent tenperature
Sequence: xpol vt 1rhol

Rel ax. del ay: 60.000 sec

Pul se width: 2.6 usec (90.0 deg.)
Acq. time: 0.030 sec

Spectral width: 44994.4 Hz (447.524 ppm
800 scans

2 dumy scans

Acqui red points: 2700
Observe Nucl eus: C13 (100. 5406406 MHz)
Decoupl e Nucl eus: H1l (399. 7865348 Miz)
SPI NAL- 64 decoupl i ng

Cross Pol ari zation

tangent RAMP-CP on C13

Contact time: 5.0 ns

Spi nning rate: 12000 Hz
DATA PROCESSI NG

Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz

FT size: 65536

B |

T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘
350 300 250 200 150 100 50 0 ppm

Merck Exhibit 2224, Page 219

Plot file: 565564-1
Mylan v. Merck , IPR2020-00040



308390, Conmpound 184, Lot D6655070112, 13C CPMAS NMR, externally referenced to glycine at 176.5 ppm
File: 565564
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Plot file 565564-2 Merck Exhibit 2224, Page 220

Mylan v. Merck , IPR2020-00040



308390, Conpound 184, Lot D6655070112, 13C CPMAS NVR, externally referenced to glycine at 176.5 ppm

File: 565564

I NDEX FREQUENCY

1 17204.
2 15917.
3 15652.
4 15228.
5 14842.
6 14426.
7 12737.
8 123083.
9 12140
10 11865
11 10445
12 4939
13 4449
14 4301
15 4080
16 3632

491
878
866
572
726
671

Plot file: 565564-2_peaks

DTN OWOOFOAWD

Merck Exhibit 2224, Page 221
Mylan v. Merck , IPR2020-00040



314783, 5135-17-01, Conpound 184,

File: 565565

I NOVA-400 "nnr2.aptuit.net”

VNMR6. 1C; rev 2004-03-08; patch all 205

OS: Solaris 9
Processed by: P. \Wheel er

Acq. Date: Dec 18 2012
Probe: 4mm NBT3-2

Anbi ent tenperature
Sequence: xpol vt 1rhol

Rel ax. delay: 10.000 sec

Pul se width: 2.6 usec (90.0 deg.)

Acq. time: 0.030 sec

Spectral width: 44994.4 Hz (447.524 ppm

800 scans
2 dumy scans
Acqui red points: 2700

Observe Nucl eus: C13 (100. 5406406 MHz)
Decoupl e Nucl eus: H1l (399. 7865348 Miz)

SPI NAL- 64 decoupl i ng
Cross Pol ari zation

tangent RAMP-CP on Cl13
Contact time: 2.0 ns
Spi nning rate: 12000 Hz
DATA PROCESSI NG

Backward |inear prediction: 3 points

Li ne broadening: 10.0 Hz
FT size: 65536

13C CPMAS NWR, externally referenced to glycine at 176.5 ppm

fif sl s
| ‘SéO‘ B ‘360‘

Plot file: 565565-1

250
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50

SO

0 ppm

Merck Exhibit 2224, Page 222
Mylan v. Merck , IPR2020-00040



314783, 5135-17-01, Conpound 184, 13C CPMAS NWVR, externally referenced to glycine at 176.5 ppm

File: 565565
o © © o n < ™ <t © M S~ 0O @~ © © ©OoOmMmHO
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Merck Exhibit 2224, Page 223

Plot file: 565565-2
Mylan v. Merck , IPR2020-00040



314783, 5135-17-01,

222
910
345
953
165
469
560
279
580
485
904
577
145
966
262
249
503
715
945
738
710
653
580
924

File: 565565
I NDEX FREQUENCY
1 17218.
2 17080.
3 16946.
4 15862.
5 15617.
6 15121.
7 14963.
8 14712.
9 14492.
10 12280.
11 12156.
12 12030.
13 11981.
14 11928.
15 10800.
16 10627.
17 5148.
18 4810.
19 4277.
20 4155.
21 3901.
22 3669.
23 3540.
24 3471.
25 3204

. 166

Conpound 184, 13C CPMAS NWR, externally referenced to glycine at 176.5 ppm

. 282
. 916
. 578
. 800
. 355
. 424
. 853
. 354
. 168
. 163
. 934
. 677
. 185
. 666
. 438
. 717

. 216
. 856
. 556
. 340
. 813
. 505
. 221

874

Plot file: 565565-2_ peaks
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Merck Exhibit 2224, Page 224
Mylan v. Merck , IPR2020-00040



308389, Conpound 184, Lot LB-1017, 13C CPMAS NWR, externally referenced to glycine at 176.5 ppm
File: 565613

I NOVA-400 "nnr2.aptuit.net”
VNMR6. 1C; rev 2004-03-08; patch all 205
OS: Solaris 9

Processed by: P. \Wheel er

Acq. Date: Dec 17 2012
Probe: 4mm NBT3-2
Anbi ent tenperature
Sequence: xpol vt 1rhol
Rel ax. delay: 10.000 sec
Pul se width: 2.6 usec (90.0 deg.)
Acq. time: 0.030 sec
Spectral width: 44994.4 Hz (447.524 ppm
800 scans
2 dumy scans
Acqui red points: 2700
Observe Nucl eus: C13 (100. 5406406 MHz)
Decoupl e Nucl eus: H1l (399. 7865348 Miz)
SPI NAL- 64 decoupl i ng
Cross Pol ari zation
tangent RAMP-CP on C13
Contact time: 2.0 ns
Spi nning rate: 12000 Hz
DATA PROCESSI NG
Backward |inear prediction: 3 points
Li ne broadening: 10.0 Hz
FT size: 65536

WWWWWMWWWWWWWW%MWWMMW W oA MMWWMWMWWMWMWWNWWW
T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T ‘ ‘ ‘
350 300 250 200 150 100 50 0 ppm

Merck Exhibit 2224, Page 225

Plot file: 565613-1
Mylan v. Merck , IPR2020-00040



308389, Conpound 184, Lot LB-1017, 13C CPMAS NWR, externally referenced to glycine at 176.5 ppm

File: 565613
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Merck Exhibit 2224, Page 226

Plot file: 565613-2
Mylan v. Merck , IPR2020-00040



308389, Conpound 184, Lot LB-1017,

834
716
151
227
232
547
177
651
979

. 936
. 833
. 175

File: 565613
I NDEX FREQUENCY
1 17227.
2 15762.
3 15536.
4 15389.
5 14929.
6 14790.
7 14513.
8 12159.
9 12101.
10 11950
11 10474
12 5114
13 4343
14 4258
15 3754
16 3548
17 3364

Plot file: 565613-2_peaks

O©OFRr oON A"
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13C CPMAS NWR, externally referenced to glycine at 176.5 ppm

Merck Exhibit 2224, Page 227
Mylan v. Merck , IPR2020-00040



314339, 5135-02-01; Conpdund 184| 15N CPVAS NWR,
4| cor added FI Ds

Fl,l el p6p917

308389, Conpound 184, Lot
4 co-added FlIDs

LB-1017,

File: 565393 .
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Lot D6655070112, 15N CPMAS NWR, externally referenced to 15N-glycine at -347.5 ppm
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314339, 5135-02-01, Conpound 184, 15N CPMAS NVR, externally referenc
4 co-added FI Ds

WWW“W MWWMW

308389, Conpound 184, Lot LB-1017, 15N CPMAS NWR, extlern
4 co-added FIDs

ed to 15N-glycine

ally reference

File: 565393

308390, Compound 184, Lot D6655070112, 15N CPMAS NMR, extern
4 co-added FIDs

i

'
100 - 150 H

ally referenc

Plot file: overlay2

at -347.5 |ppm
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Merck Exhibit 2224, Page 229
Mylan v. Merck , IPR2020-00040
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314339 5135-02- 01, Coer nd 184, 15N CPVAS NWR, xt nally refe
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314783, 5135-17- Ol Conpound 184, 15N CPMAS NMWR, exte

at -347.5
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314783, 5135-17-01, Conpound 184, 15N CPVMAS NWR, externally referenced to 15N-glycine at -347.5
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314783, 5135-17-01, Conpound 184, 15N CPMAS NVR, externally referenced to 15N-glycine at -347.5 ppm
4 co-added FIDs
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314783, 5135-17-01, Conpound 184, 15N CPMAS NWR, externally referenced to 15N-glycine at -347.5
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314783, 5135-17-01, Conpound (184, 15N
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314783, 5135-17-01, Compound 184, in DMSO-d6, 1H NMR, referenced to solvent at 2.5 ppm
25 C
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VNMR6.1C; rev 2004-03-08; patch all205
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Processed by: P. Wheeler
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Probe: 5mm_VDBP

Solvent: DMSO

Temp.: 25.0 C / 298.1 K

Spin rate: 20 Hz

Pulse Sequence: s2pul

Relax. delay: 2.500 sec

Pulse width: 8.9 usec (90.0 deg.)
Acq. time: 5.000 sec

Spectral width: 6400.0 Hz (16.008 ppm)
40 scans

Acquired points: 64000
Observe Nucleus: H1 (399.7957232 MHz)
DATA PROCESSING

Line broadening: 0.2 Hz

FT size: 131072
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314783, 5135-17-01, Conpound 184, in DVMSO d6, 1H NMR, referenced to solvent at 2.5 ppm
25 C
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314783, 5135-17-01, Conpound 184, in DVMSO d6, 1H NMR, referenced to solvent at 2.5 ppm

25 C
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referenced to solvent at 2.5 ppm
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314783, 5135-17-01, Conpound 184, in DVMSO d6, 1H NMR, referenced to solvent at 2.5 ppm

25 C
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314783, 5135-17-01, Conpound 184, in DVMSO d6, 1H NMR, referenced to solvent at 2.5 ppm

25 C
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314783, 5135-17-01, Conpound 184, in DMSO-d6, 1H NVR, referenced to solvent at 2.5 ppm
25 C
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314783, 5135-17-01,
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314783, 5135-17-01,

25 C
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314783, 5135-17-01,
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314783, 5135-17-01, Conpound 184,

25 C
File: 565812
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314783, 5135-17-01, Conpound 184, in DMSO-d6, 1H NVR, referenced to solvent at 2.5 ppm
25 C
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1 832.978 2.084 61.4
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3 623.115 1.559 7.5
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7 410.615 1.027 49.2
8 339.424 0.849 5.5
9 51.924 0.130 6.5
10 41.279 0.103 6.1
11 32.783 0.082 132.0
12 27.217 0.068 28.0
13 -0.908 -0.002 5.7
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314549, Dimethyl Sulfoxide-D6, Lot 121-403, over sieves,

25 C
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Relax. delay: 2.500 sec

Pulse width: 8.9 usec (90.0 deg.)
Acq. time: 5.000 sec

Spectral width: 6400.0 Hz (16.008 ppm)
40 scans

Acquired points: 64000
Observe Nucleus: H1 (399.7957232 MHz)
DATA PROCESSING

Line broadening: 0.2 Hz

FT size: 131072
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Plot file: 565945-1

-0 ppm

Merck Exhibit 2224, Page 248
Mylan v. Merck , IPR2020-00040



314549, Dinethyl Sul foxide-D6, Lot 121-403, over sieves, in DMSO-d6, 1H NVR, referenced to solvent at 2.5 ppm

25 C
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314549, Dinethyl Sul foxide-D6, Lot 121-403, over sieves, in DMSO-d6, 1H NVR, referenced to solvent at 2.5 ppm

25 C
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314549, Dinethyl Sul foxide-D6, Lot 121-403, over sieves, in DMSO-d6, 1H NVR, referenced to solvent at 2.5 ppm

25 C
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314549, Dinethyl Sul f oxi de- D6,

25 C
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314549, Dinethyl Sulfoxide-D6, Lot 121-403, over sieves, in DVMSO-d6, 1H NWR referenced to solvent at 2.5 ppm
25 C
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1 1687.764 4.222 0.6
2 1658. 076 4. 147 0.8
3 1652. 217 4.133 0.9
4 1552. 021 3.882 4.0
5 1551.338 3.880 4.1
6 1366. 474 3.418 7.0
7 1324.482 3.313 132.0
8 1315. 010 3.289 6.7
9 1288. 642 3.223 7.0
10 1155. 342 2.890 34.9
11 1155. 049 2.889 34.0
12 1091.670 2.731 24.2
13 1091. 084 2.729 24.1
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314549, Dinethyl Sulfoxide-D6, Lot 121-403, over sieves, in DVMSO-d6, 1H NWR, referenced to solvent at 2.5 ppm
25 C
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1 1003. 193 2.509 41.0
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314549, Dinethyl Sulfoxi de- D6
25 C
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1 833.467 2.085 9.4
2 546. 064 1.366 9.4
3 540. 010 1.351 10.9
4 513.057 1.283 25.0
5 493.623 1.235 70.1
6 446.846 1.118 7.2
7 439.717 1.100 14.5
8 432.783 1.083 8.6
9 364.424 0.912 13.5
10 357.099 0.893 24.5
11 349.873 0.875 51.7
12 344.599 0.862 32.1
13 342.353 0.856 32.3
14 334.053 0.836 18.4
15 308.955 0.773 7.7
16 52.510 0.131 76.3
17 33.369 0.083 132.0
18 26.826 0.067 51.1
19 26.142 0.065 82.0
20 25.654 0.064 82.2
21 24.971 0.062 57. 4
22 -0.713 -0.002 14.1
23 -4.815 -0.012 23. 4
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308390, Conpound 184, Lot D6655070112, in DMSO-d6, 13C NVR, referenced to solvent at 39.5 ppm
25C
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DATA PROCESSI NG

Li ne broadening: 2.0 Hz

FT size: 65536
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308390, Conpound 184, Lot D6655070112, in DMSO-d6, 13C NVR, referenced to solvent at 39.5 ppm
25C

File: 566185
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308390, Conpound 184, Lot D6655070112, in DMSO-d6, 13C NVR, referenced to solvent at 39.5 ppm

25C
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308390, Conpound 184, Lot D6655070112, in DMSO-d6, 13C NVR, referenced to solvent at 39.5 ppm
25C
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referenced to solvent at 39.5 ppm

in DMBO-d6, 13C NWR,

Lot D6655070112,

Conpound 184,

308390,
25C
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Plot file:




308390, Conpound 184, Lot D6655070112, in DVSO-d6, 13C NMR, referenced to solvent at 39.5 ppm
25C

File: 566185
I NDEX FREQUENCY PPM HEI GHT
1 3970. 858 39.500 141.8

Plot file: 566185-1 peaks

Merck Exhibit 2224, Page 263
Mylan v. Merck , IPR2020-00040



308390, Conpound 184, Lot D6655070112, in DVSO-d6, 13C NMR, referenced to solvent at 39.5 ppm
25C

File: 566185
I NDEX FREQUENCY PPM HEI GHT
1 17152.926 170.628 141.8

Plot file: 566185-2_peaks
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308390, Conpound 184, Lot D6655070112

25C
File: 566185
I NDEX FREQUENCY
1 15786. 502
2 15777. 346
3 15545. 413
4 15535. 495
5 15181. 491
6 15172. 335
7 14972. 445
8 14958. 712
9 14944. 979
10 14774. 844
11 14771. 792
12 14762. 637
13 14759. 585
14 14726. 016
15 14712. 283
16 14698. 550
17 14533. 755
18 14530. 703
19 14521. 548
20 14518. 496
21 14381. 930
22 14370. 486
23 14343. 020
24 14330. 813
25 14304. 110
26 14291. 903
27 14265. 200
28 14253. 756

Plot file: 566185-3_peaks

POWRAPRPNRANOPODORPRORPRFPWRFRONREFNRFRPROOANO

in DVSO- d6,

13C NWR,

referenced to solvent at 39.5 ppm
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308390, Conpound 184, Lot D6655070112,

857

. 279

702
546
969

25C
File: 566185
I NDEX FREQUENCY
1 12431.
2 12427
3 12422.
4 12413.
5 12408.
6 12404.
7 12311.
8 12041.
9 12009.
10 11990.
11 11771.
12 11501.
13 10618.
14 10597.
15 10589.
16 10567.

Plot file: 566185-4_ peaks

WNONAOUINOPRAWONONO®O

in DVSO- d6,

13C NWR,

referenced to solvent at 39.5 ppm
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308390, Conpound 184, Lot D6655070112,

377
897
677
658
076

. 070
. 419
. 820
. 458
. 858
. 496
. 897
.534
. 210
. 317
. 574

25C
File: 566185
| NDEX FREQUENCY
1 4915.
2 4385.
3 4328.
4 4209.
5 4131.
6 4057
7 4033
8 4012
9 3991
10 3970
11 3949
12 3928
13 3907
14 3844
15 3747
16 3585
Plot file:

566185-5_peaks

WOONONNPFRPEPNOOUONWO

referenced to solvent at 39.5 ppm
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Weight (%)

Sample: Compound 184

Size: 20.2800 mg

Method: 00-250-20

Comment: 308389, LB-1017, 20 °C /min

TGA

File: J:..\TGA\563182.tga
Operator: KEL

Run Date: 04-Dec-2012 13:18
Instrument: 2050 TGA V5.4A

100.2

| 24.40°C 0.03442%
100 ——— L-(0.006981mg)
1 150.00°C
99.8
99.6
99.4
99.2 -
990 T T T | T | T T T | T T T | T T T
0 50 100 150 200 250

Temperature (°C)

Universal V4.4A TA Instruments
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Sample: Compound 184

Size: 20.5580 mg

Method: 00-250-20

Comment: 308390, D6655070112, 20 °C /min

File: J:..\TGA\563183.tga
TGA Operator: KEL

Run Date: 04-Dec-2012 14:10

Instrument: 2050 TGA V5.4A

100 —_
27.00°C

Weight (%)
S
N
]

150.00°C 0.02435%
(0.005006mg)

98.8 ——

T
150 200 250

Universal V4.4A TA Instruments
Merck Exhibit 2224, Page 269
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Temperature (°C)



Sample: Compound 184

File: J:..\TGA\564400.tga

Size: 5.3390 mg TGA Operator: DMP
Method: 00-350-10 Run Date: 11-Dec-2012 09:58
Comment: 314339, 5135-02-01, 10°C/min, P1 Instrument: AutoTGA 2950 V5.4A
120
T 24.81°C 3.023%
100 - —_—— fr (0.1614mg)
1 150.00°C
80
- 60
R
GJ -
= ]
40
20 —
0 : : : | : : : | | : : : | : | : : | : : :
0 50 100 150 200 250 300

Temperature (°C)

350

Universal V4.4A TA Instruments
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Sample: Compound 184 DSC File: J:...\DSC\564401.dsc

Size: 2.7800 mg Operator: DMP

Method: (-30)-250-10 Run Date: 11-Dec-2012 09:48
Comment: 314339, 5135-02-01, 10°C/min, TOHSLP, R1, P1 Instrument: DSC Q2000 V23.10 Build 79

0.5

o
(@)
|

119.6°C

Heat Flow (W/Q)

N
o
|

-2.0 ' ' ' I T T T I T T T I T T T I T T T I
-50 0 50 100 150 200 250

Exo Up Temperatu re (°C) Universal V4.4A TA Instruments
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Sample: Compound 184 DSC File: J:...\DSC\564942.dsc
Size: 1.5900 mg Operator: KEL

Method: (-30)-250-10 Run Date: 12-Dec-2012 16:27
Comment: 314760, 5135-15-05, 10°C/min, TOHSLP, R1, P1 Instrument: DSC Q2000 V23.10 Build 79
1

Heat Flow (W/g)
]

103.1°C

-2 -
| 98.8°C
205.0°C
-3 ' ' ' | ' ' ' | ' ' ' | ' ' ' | ' ' ' | ' ' '
-50 0 50 100 150 200 250
Exo Up Temperatu re (°C) Universal V4.4A TA Instruments
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Sample: Compound 184
Size: 1.4700 mg

1

Heat Flow (W/g)

File: J:...\DSC\564944.dsc

DSC Operator: KEL
Method: (-30)-250-10 Run Date: 12-Dec-2012 17:06
Comment: 314783, 5135-17-01, 10°C/min, TOHSLP, R1, P2 Instrument: DSC Q2000 V23.10 Build 79
77.3°C
| 104.0°C
J 99.0°C
204.7°C
T T T T T T T T T T
-50 50 100 150 200 250
Temperatu re (°C) Universal V4.4A TA Instruments
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Sample: Compound 184
Size: 7.8450 mg
Method: 00-350-10

File: J:..\TGA\564945.tga

120

TGA Operator: KEL
Run Date: 12-Dec-2012 15:54
Comment: 314760, 5135-15-05, 10°C/min, P1 Instrument: AutoTGA 2950 V5.4A
T 24.93°C 6.511%
| | . 0
100 \ (0.5108mg)
4 150.00°C

Weight (%)
3
]

1£|'>0 - 2(I)0
Temperature (°C)

T
300

350

Universal V4.4A TA Instruments
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Sample: Compound 184
Size: 7.3210 mg
Method: 00-350-10

File: J:..\TGA\564946.tga

120

TGA Operator: KEL
Run Date: 12-Dec-2012 16:55
Comment: 314783, 5135-17-01, 10°C/min, P2 Instrument: AutoTGA 2950 V5.4A
T 25.54°C 6.872%
] | . (0]
100 \ (0.5031mg)
. 150.00°C

Weight (%)
3
]

1£|'>0 - 2(I)0
Temperature (°C)

T
300

350

Universal V4.4A TA Instruments
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Sample: Compound 184
Size: 1.4400 mg

1

Heat Flow (W/g)

File: J:...\DSC\565124.dsc

250
Universal V4.4A TA Instruments

DSC Operator: KEL
Method: (-30)-250-10 Run Date: 13-Dec-2012 13:29
Comment: 314783, 5135-17-01, 10°C/min, TOHSLP, R1, P2 Instrument: DSC Q2000 V23.10 Build 79
77.0°C
103.7°C
i 98.9°C
204.9°C
| : : | : | | : : :
-50 50 100 150 200
Temperature (°C)
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Sample: Compound 184
Size: 1.4700 mg
Method: (-30)-250-10

DSC

Comment: 314760, 5135-15-05, 10°C/min, TOHSLP, R1, P1

1

Heat Flow (W/g)

File: J:...\DSC\565125.dsc

Operator: KEL

Run Date: 13-Dec-2012 12:51
Instrument: DSC Q2000 V23.10 Build 79

78.1°C

102.9°C

98.6°C

204.0°C

100
Temperature (°C)

250

Universal V4.4A TA Instruments
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Sample: Compound 184
Size: 1.4300 mg

1

Heat Flow (W/g)

File: J:...\DSC\566460.dsc

250
Universal V4.4A TA Instruments

DSC Operator: KEL
Method: (-30)-250-10 Run Date: 21-Dec-2012 12:25
Comment: 315535, 5135-30-03, 10°C/min, TOHSLP, R1, P1 Instrument: DSC Q2000 V23.10 Build 79
74.4°C
101.8°C
] 97.1°C
205.1°C
| : : | : | | : : :
-50 50 100 150 200
Temperature (°C)
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Sample: Compound 184
Size: 5.6710 mg
Method: 00-350-10

File: I:..\EL20100011\TGA\566461.tga

120

TGA Operator: KEL
Run Date: 21-Dec-2012 12:06
Comment: 315535, 5135-30-03, 10°C/min, P1 Instrument: AutoTGA 2950 V5.4A
T 24 .50°C 6.680%
_ | . (0]
100 \ (0.3788mg)
4 150.00°C

Weight (%)
3
]

1£|'>0 - 2(I)0
Temperature (°C)

T
300

350

Universal V4.4A TA Instruments
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Project ID: EL20100011

308389

Tests assigned:

Instrument

Compound 184

Test Name

LB-1017

Test

Code Filename Assign To

Ambient Legal sample

Start
Priority ~ Status Date Approver

NC_Urgent Completed
09/21/2012 12:46:31
AMARCOV: Sitagliptin
CAS# 790712-60-6
Received sample from ASSIA,
part of Teva group, Israel
12/13/2012 15:50:06
KGUSHURST: Phosphate salt

Task Comment Reason for rejection

IR (B) bench

NMR #2

NMR #2

NMR #2

NMR #2

NMR #2

NMR #2

NMR #2
NMR #2
SUBCONTRACTORS

TGIR_IRB_STD_MCTA

Q_NMR_liquids_C13_1D

Q_NMR_solids_C13 CPMA

Q_NMR_solids_C13 CPMA

Q_NMR_solids_N15_CPMA

Q_NMR_solids_N15_CPMA

Q_NMR_solids_N15_CPMA

Q_NMR_solids_N15_CPMA
Q_NMR_solids_N15_CPMA

Data_Processing

212¢€563305

1154566184

116€565563

116€565613

117£564392

1172564428

1172564438

1178565392
1172565393
1381565690

KLEACH

PWHEELER

PWHEELER

PWHEELER

PWHEELER

PWHEELER

PWHEELER

PWHEELER
PWHEELER
PWHEELER

NC_Urge Completed 12/4/12 KLEACH

NC_Urge Completed 12/19/12PWHEELER

NC_Urge Done 12/17/12PTISHMACK

NC_Urge Done 12/17/12PTISHMACK

NC_Urge Rejected 12/11/12KGUSHURST

NC_Urge Rejected  12/11/12KGUSHURST

NC_Urge Done 12/11/12PTISHMACK

NC_Urge Done 12/14/12PTISHMACK
NC_Urge Done 12/14/12PTISHMACK
NC_Urge Completed 12/17/12PWHEELER

12/04/2012 13:14:52 KLEACH:
B-screen installed

He carrier gasTransfer line/Cell =
250°C/250°C

TGA collected in file 563182

12/19/2012 18:40:01 KGUSHURST:
50.3mg see 5135-31

12/19/2012 19:17:14 PWHEELER: see
ntbk# 5143-08-01 for sample prep

12/17/2012 13:31:54 PWHEELER:
glycine chemical shift reference
AUD: 12/17/2012 13:31:03
PWHEELER: sample analysis
12/17/2012 13:45:59 PWHEELER:
Rotor# RSN40044, see ntbk#
5143-01-01 for sample prep

FC
12/11/2012 09:29:48 PWHEELER:
Rotor# RSN40044, see ntbk#
5143-01-01 for sample prep
AUD: 12/14/2012 1241 PWHEELER:
File Correction. New corrected
filename: 565393
AUD: 12/11/2012 09:18:55 FC
PWHEELER: N15 glycine shift
reference
AUD: 12/14/2012 1241 PWHEELER:
File Correction. New corrected
filename: 565392
AUD: 12/11/2012 09:56:36
PWHEELER: glycine analysis

12/17/2012 16:34:47 PWHEELER:
securing overlaid plots
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Project ID: EL20100011

Sample Information
Lims No Notebook #

Compound Lot #

Storage Retain Location Hazard Code Priority Status

Sample Comments

308389

Tests assigned:

Instrument

Compound 184 LB-1017

Test

Test Name Code Filename Assign To

Priority ~ Status

Ambient Legal sample NC_Urgent Completed

Start

Date Approver Task Comment

09/21/2012 12:46:31
AMARCOQV: Sitagliptin
CAS# 790712-60-6

Received sample from ASSIA,
part of Teva group, Israel
12/13/2012 15:50:06
KGUSHURST: Phosphate salt

Reason for rejection

TGA #4

Sample Information

Lims No Notebook #

TGIR_TG4_STD_20 352 563182 KLEACH

Compound Lot #

NC_Urge Completed 12/4/12 KGUSHURST

12/04/2012 13:16:07 KLEACH:
manually loaded, no autosamlper

He purge

Pt pans

IR collected in file 563305

12/04/2012 13:50:02 KLEACH: After
analysis, the sample was clear.

Storage Retain Location Hazard Code Priority Status

Sample Comments

308390

Tests assigned:

Instrument

Compound 184 D6655070112

Test

Test Name Code Filename Assign To

Priority ~ Status

Ambient Legal sample

Start

Date Approver Task Comment

NC_Urgent Completed

09/21/2012 12:46:55
AMARCOV: Weight(Gross)
Sitagliptin

CAS# 790712-60-6

Received sample from ASSIA,
part of Teva group, Israel
12/13/2012 15:49:47
KGUSHURST: Free base

Reason for rejection

IR (B) bench

NMR #2

NMR #2

TGIR_IRB_STD_MCTA 212€563304 KLEACH

Q_NMR_liquids_C13 1D 1154566185 PWHEELER

Q_NMR_solids_C13 CPMA 116¢565564 PWHEELER

NC_Urge Done

NC_Urge Completed 12/4/12 KLEACH

12/04/2012 14:07:37 KLEACH:
B-screen installed

He carrier gasTransfer line/Cell =
250°C/250°C

TGA collected in file 563183

NC_Urge Completed 12/19/12PWHEELER

12/19/2012 18:40:26 KGUSHURST:

50.1mg see 5135-31

12/19/2012 19:17:21 PWHEELER: see

ntbk# 5143-08-02 for sample prep

12/19/2012 20:44:51 PWHEELER: see

ntbk# 5143-08-02 for sample prep
12/17/12PTISHMACK

12/17/2012 16:24:59 PWHEELER:

Rotor# RSN40033, see ntbki#

5143-01-02 for sample prep
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Project ID: EL20100011

Sample Information

Lims No Notebook # Compound

Lot #

Storage

Retain Location Hazard Code Priority

Status Sample Comments

308390 Compound 184

Tests assigned:

Instrument Test Name

D6655070112

Test

Code Filename Assign To

Ambient

Start
Priority ~ Status Date Approver

Legal sample

NC_Urgent Completed
09/21/2012 12:46:55
AMARCOV: Weight(Gross)
Sitagliptin
CAS# 790712-60-6
Received sample from ASSIA,
part of Teva group, Israel
12/13/2012 15:49:47

KGUSHURST: Free base

Task Comment Reason for rejection

NMR 22 Q_NMR _solids_N15 CPMA

NMR #2 Q_NMR_solids_N15_CPMA

NMR #2
NMR #2
TGA #4

Q_NMR_solids_N15_CPMA
Q_NMR_solids_N15_CPMA
TGIR_TG4_STD_20

XR #10 XR10_TSH

XR #10 XR10_TSH

1175564393

1175564763

117£565394
1178565395
352 563183

195€563246

195€563271

PWHEELER

PWHEELER

PWHEELER
PWHEELER
KLEACH

AATKINSON

AATKINSON

NC_Urge Rejected  12/12/12 KGUSHURST

NC_Urge Rejected  12/12/12 KGUSHURST

NC_Urge Done 12/14/12PTISHMACK
NC_Urge Done 12/14/12PTISHMACK
NC_Urge Completed 12/4/12 KGUSHURST

NC_Urge Rejected  12/4/12 KGUSHURST

NC_Urge Done 12/4/12 PTISHMACK

FC
12/12/2012 09:00:31 PWHEELER:
N15 glycine chemical shift reference
AUD: 12/14/2012 1241 PWHEELER:
File Correction. New corrected
filename: 565394
AUD: 12/12/2012 09:01:19 FC
PWHEELER: sample analysis
12/12/2012 10:47:10 PWHEELER:
Rotor# RSN40033, see nthk#
5143-01-02 for sample prep
AUD: 12/14/2012 1241 PWHEELER:
File Correction. New corrected
filename: 565395

12/04/2012 14:02:17 KLEACH:
Manually loaded, no autosampler
Pt pans
He purge
IR collected in file 563304
12/04/2012 14:33:02 KLEACH:
Sample was clear after analysis.

Other See analyst's task comments.
12/04/2012 08:29:20 AATKINSON:
Prepared by sandwiching specimen
between two Etnom films.
12/04/2012 09:12:00 AATKINSON:
Using 0.02/0.02 soller slits. Forgot to
update software from 0.04 to 0.02 for
ASi.
12/04/2012 09:13:01 AATKINSON:
See 5135-04 for post
AUD: 12/04/2012 0919 AATKINSON:
File Correction. New corrected
filename: 563271

12/04/2012 09:20:23 AATKINSON:
Correcting ASi
Merck Exhibit 2224, Page 289
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Project ID: EL20100011

Sample Information

Lims No Notebook # Compound

Lot #

Storage

Retain Location Hazard Code Priority

Status Sample Comments

314339  5135-02-01 Compound 184

Tests assigned:

Instrument Test Name

Test
Code Filename Assign To

Ambient Legal sample

Start

Priority ~ Status Date Approver

NC_Urgent Completed
12/13/2012 14:33:09
CGILMAN: Sent subsample to
Galbraith
FedEX 474131093241
12/17/2012 16:13:53

CGILMAN: APWLF-3498

Task Comment Reason for rejection

DSC #4 Q_DSC_STD_10

KF-C Q_KFC_STD_STROMBOLI

KF-C Q_KFC_STD_STROMBOLI

NMR #2 Q_NMR_liquids_C13_1D

172 564401 DPOWELL

2202564954 AATKINSON

2202565225 AATKINSON

1154566281 PWHEELER

NC_Urge Done 12/11/12KGUSHURST

NC_Urge Rejected  12/13/12KGUSHURST

NC_Urge Done 12/13/12PTISHMACK

NC_Urge Completed 12/20/12 KGUSHURST

12/10/2012 17:17:17 KGUSHURST:
TOHSLP. Ensure that data is archived
in I:\Aptuit Consulting
12/11/2012 09:45:25 DPOWELL.:
autosampler enabled
refer to legal NB 5135-14
ref pan = 5135-14-01, R1

Other see task comments
12/12/2012 15:54:01 KGUSHURST:
Expected weight loss is ~3%. Weight
loss should be complete by 80 °C.
12/12/2012 16:08:34 KGUSHURST:
Analyze in duplicate.
12/12/2012 17:11:22 KGUSHURST:
See analyst prior to analyzing sample,
please.
12/13/2012 13:08:10 AATKINSON:
Bal 14.
Fluka, Hydranal Coulomate AG Oven,
LIMS 262121, lot SZBA3200, exp
10/15.
Nitrogen flow ~175 mL/min
See file 565063 for drift and blank.
Samples prepared in glove box purged
with nitrogen.

12/13/2012 14:14:21 AATKINSON:
See 5135-24 and 25.

AUD: 12/13/2012 1424 AATKINSON:
File Correction. New corrected
filename: 565225

12/13/2012 14:25:13 AATKINSON:
See 5135-25. Recalculation of initial
run due to communication error.

12/20/2012 13:20:20 PWHEELER: see
ntbk# 5143-10-02 for sample prep
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Project ID: EL20100011

Sample Information

Lims No Notebook #

Compound Lot #

Storage

Retain Location Hazard Code Priority

Status Sample Comments

314339  5135-02-01

Tests assigned:

Instrument

Compound 184

Test
Test Name Code Filename Assign To

Ambient Legal sample

Start
Priority ~ Status Date Approver

NC_Urgent Completed
12/13/2012 14:33:09
CGILMAN: Sent subsample to
Galbraith
FedEX 474131093241
12/17/2012 16:13:53

CGILMAN: APWLF-3498

Task Comment Reason for rejection

NMR #2

NMR #2

SUBCONTRACTORS

TGA#1

XR #10

XR #9

Q_NMR _solids_N15 CPMA 1175564394 PWHEELER

Q_NMR_solids_N15_CPMA 1175564917 PWHEELER

ELEM_SUB_GALBR 407 564989 KGUSHURST

TG1 STD_10 247 564400 DPOWELL

Q_XR_PAN_TSH 2286563696 AATKINSON

XR9_BRAGG_BRENTANO 1671564084 KGUSHURST

NC_Urge Completed 12/13/12PTISHMACK

NC_Urge Done 12/13/12PTISHMACK

NC_Urge Completed 12/21/12 KGUSHURST

NC_Urge Completed 12/11/12 KGUSHURST

NC_Urge Completed 12/6/12 KGUSHURST

NC_Urge Done 12/7/12 PTISHMACK

12/10/2012 17:16:29 KGUSHURST:
No initial equilibration. Ensure that
data is archived in I:\Aptuit Consulting
12/12/2012 14:58:32 PWHEELER:
N15 glycine chemical shift reference
AUD: 12/12/2012 14:58:50
PWHEELER: sample analysis
12/13/2012 12:50:20 PWHEELER:
Rotor# 27J1012, see ntbk# 5143-02-01
for sample prep

12/13/2012 15:03:40 KGUSHURST:
Subsample sent to Galbraith Labs.
FedEx tracking number 474131093241.
See 5135-21, -26.

12/21/2012 14:13:02 KGUSHURST:
PO# APWLF-3498

12/11/2012 09:51:58 DPOWELL:
autosampler enabled
sample in P1

12/06/2012 07:28:57 AATKINSON:
Prepared by sandwiching specimen
between two Etnom films.
12/06/2012 08:07:10 AATKINSON:
See 5135-09 for post

12/07/2012 17:31:46 KGUSHURST:
Sample packed into well of holder 'ZBH
0.2mm well B', gently crushed larger
particles with the back side of a spatula.
Sample was flush with rim of well and
leveled with a smooth glass slide then
placed into PW1813/32 holder for
measurement.

12/07/2012 17:49:43 KGUSHURST:
Well is filled with sample.

12/07/2012 17:59:50 KGUSHURST:
Post XRPD sample placed in clean vial -
see 5135-11.
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Sample Information

Lims No Notebook #

Compound

Lot #

Storage Retain Location Hazard Code Priority Status Sample Comments

314549

Tests assigned:

Instrument

Dimethyl Sulfoxide-D6

Test Name

121-403

Test
Code Filename Assign To

Light Sensitive ~ Flammable NC_Urgent Completed

T 12/07/2012 14:31:27
CGILMAN: (D, 99.9%)
DLM-10-100

CASH#: 2206-27-1

Start

Priority ~ Status Date Approver Task Comment Reason for rejection

NMR #2

NMR #2

Sample Information

Q_NMR_liquids_H1 1D

Q_NMR_liquids_H1_1D

1152564194 PWHEELER

1152565945 PWHEELER

NC_Urge Done 12/18/12PTISHMACK

12/10/2012 10:28:43 PWHEELER:
solvent certification as-received
12/18/2012 15:08:27 PWHEELER: see
ntbk# 5143-04-01 for sample prep
12/19/2012 14:52:23 PSWEENEY:
Form 138 #94716

AUD: 12/18/2012 16:31:54
PWHEELER: Reanalysis with sieves
12/19/2012 08:54:40 PWHEELER: see
ntbk# 5143-06-01 for sample prep

NC_Urge Completed 12/19/12PWHEELER

Lims No Notebook # Compound Lot # Storage Retain Location Hazard Code Priority Status Sample Comments
314705 5135-12-01 Compound 184 Ambient Analytical Bin NC_Urgent Completed

Tests assigned: Test Start

Instrument Test Name Code Filename Assign To Priority ~ Status Date Approver Task Comment Reason for rejection

XR #9 Q_XR9_Bragg_Brentano 1712564452 CGENDRON NC_Urge Completed 12/11/12 KGUSHURST

Sample Information

12/11/2012 11:00:38 CGENDRON:
The entire damp sample was packed in
ZBH 0.2 mm well A, the well

was nearly full and leveled with a SS
spatula then leveled with a smooth glass
slide, placed in a PW1813/32 for
easurement.

The sample was still damp at the start of
the measurement.

12/11/2012 11:26:13 CGENDRON:
The measured material was returned to
the original vial.

12/11/2012 11:57:18 CGENDRON:
"easurement" should be measurement.

Lims No Notebook # Compound Lot # Storage Retain Location Hazard Code Priority Status Sample Comments
314731  5135-15-03 Compound 184 Ambient Analytical Bin NC_Urgent Completed

Tests assigned: Test Start

Instrument Test Name Code Filename Assign To Priority ~ Status Date Approver Task Comment Reason for rejection
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Project ID: EL20100011

Sample Information

Lims No Notebook # Compound Lot # Storage Retain Location Hazard Code Priority Status Sample Comments
314731  5135-15-03 Compound 184 Ambient Analytical Bin NC_Urgent Completed

Tests assigned: Test Start

Instrument Test Name Code Filename Assign To Priority  Status Date Approver Task Comment Reason for rejection

XR #9 Q_XR9_Bragg_Brentano 1712564518 CGENDRON NC_Urge Completed 12/11/12 KGUSHURST

Sample Information

12/11/2012 13:00:57 CGENDRON:
The entire sample was packed in ZBH
0.2 mm well B, the well

was nearly full and leveled with a
smooth glass slide, placed in a
PW1813/32 for measurement.

12/11/2012 13:30:26 CGENDRON:
The measured material was returned to
the original vial.

Lims No Notebook # Compound Lot # Storage Retain Location Hazard Code Priority Status Sample Comments

314760  5135-15-05 Compound 184 Ambient Legal sample NC_Urgent Completed
12/13/2012 14:33:11
CGILMAN: Sent subsample to
Galbraith
FedEX 474131093241
12/17/2012 16:13:55
CGILMAN: APWLF-3498

Tests assigned: Test Start

Instrument

Test Name

Code Filename Assign To

Priority ~ Status Date Approver

Task Comment Reason for rejection

DSC #4

DSC #4

Q _DSC_STD_10

Q_DSC_STD_10

172 564942 KLEACH

172 565125 KLEACH

NC_Urge Rejected  12/12/12KGUSHURST

NC_Urge Completed 12/13/12 KGUSHURST

Other See task comments
12/12/2012 15:38:44 KGUSHURST:
TOHSLP. Save data to D\Legal Data
12/12/2012 16:24:53 KLEACH:
Autosampler enabled
refer to NB 5135-22 for sample prep.
ref. pan: 5135-22-01, R1
AUD: 12/13/2012 10:57:20
KGUSHURST: File 564942 contains
incorrect temperature table.
12/13/2012 12:45:41 KLEACH:
Autosampler enabled
refer to NB 5135-23 for sample prep.
ref. pan: 5135-23-01, R1
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Project ID: EL20100011

Sample Information

Lims No Notebook # Compound

Lot #

Storage

Retain Location Hazard Code Priority

Status Sample Comments

314760  5135-15-05 Compound 184

Tests assigned:

Instrument Test Name

Test
Code Filename Assign To

Ambient Legal sample

Start
Priority ~ Status Date Approver

NC_Urgent Completed
12/13/2012 14:33:11
CGILMAN: Sent subsample to
Galbraith
FedEX 474131093241
12/17/2012 16:13:55
CGILMAN: APWLF-3498

Task Comment Reason for rejection

KF-C Q_KFC_STD_STROMBOLI 2202564955 AATKINSON

SUBCONTRACTORS ELEM_SUB_GALBR

TGA#1 TG1_STD_10

407 564987 KGUSHURST

247 564945 KLEACH

NC_Urge Completed 12/13/12 KGUSHURST

NC_Urge Completed 12/21/12 KGUSHURST

NC_Urge Completed 12/12/12 KGUSHURST

12/12/2012 15:54:10 KGUSHURST:
Expected weight loss is ~3%. Weight
loss should be complete by 80 °C.
12/12/2012 16:08:43 KGUSHURST:
Analyze in duplicate.

12/12/2012 17:11:34 KGUSHURST:
See analyst prior to analyzing sample,
please.

12/13/2012 13:08:13 AATKINSON:
Bal 14.

Fluka, Hydranal Coulomate AG Oven,
LIMS 262121, lot SZBA3200, exp
10/15.

Nitrogen flow ~175 mL/min

See file 565063 for drift and blank.
Samples prepared in glove box purged
with nitrogen.

12/13/2012 14:14:23 AATKINSON:
See 5135-24 and 25.

12/13/2012 15:03:50 KGUSHURST:
Subsample sent to Galbraith Labs.
FedEx tracking number 474131093241.
See 5135-21, -26.

12/21/2012 14:11:58 KGUSHURST:
PO# APWLF-3498

12/12/2012 15:42:32 KGUSHURST:
No initial equilibration. Please save data
to D:\LegalData

12/12/2012 15:52:23 KLEACH:
Autosamlper enabled

Al pans
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Project ID: EL20100011

Sample Information

Lims No Notebook # Compound Lot # Storage Retain Location Hazard Code Priority Status Sample Comments
314760  5135-15-05 Compound 184 Ambient Legal sample NC_Urgent Completed
12/13/2012 14:33:11
CGILMAN: Sent subsample to
Galbraith
FedEX 474131093241
12/17/2012 16:13:55
CGILMAN: APWLF-3498
Tests assigned: Test Start
Instrument Test Name Code Filename Assign To Priority ~ Status Date Approver Task Comment Reason for rejection
XR #9 Q_XR9_Bragg_Brentano 1712564767 CGENDRON NC_Urge Completed 12/12/12 KGUSHURST

Sample Information

12/12/2012 09:12:23 KGUSHURST:
Indexable quality patterns, please.
12/12/2012 11:34:08 CGENDRON:
The entire sample was broken up and
mixed with a SS spatula. A specimen
was packed in ZBH 0.2 mm well A, full
and leveled with a clean glass slide,
placed in a PW1813/32 for
measurement.

12/12/2012 12:12:24 CGENDRON:
The measured material was saved in a
clean, labeled vial; see 5135-20.

Lims No Notebook # Compound Lot # Storage Retain Location Hazard Code Priority Status Sample Comments
314783  5135-17-01 Compound 184 Ambient Analytical Bin NC_Urgent Completed
12/13/2012 14:33:13
CGILMAN: Sent subsample to
Galbraith
FedEX 474131093241
12/17/2012 16:13:57
CGILMAN: APWLF-3498
Tests assigned: Test Start
Instrument Test Name Code Filename Assign To Priority ~ Status Date Approver Task Comment Reason for rejection
DSC #4 Q_DSC_STD_10 172 564944 KLEACH NC_Urge Rejected 12/12/12KGUSHURST Other File contains incorrect

12/12/2012 15:39:08 KGUSHURST:
TOHSLP. Save data to D\Legal Data
12/12/2012 16:24:57 KLEACH:
Autosampler enabled

refer to NB 5135-22 for sample prep.
ref. pan: 5135-22-01, R1

temperature table
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Project ID: EL20100011

Sample Information
Lims No Notebook #

Compound

Lot #

Storage

Retain Location Hazard Code Priority

Status Sample Comments

314783  5135-17-01 Compound 184

Tests assigned:

Instrument Test Name

Test
Code Filename Assign To

Ambient Analytical Bin

Start
Priority ~ Status Date Approver

NC_Urgent Completed
12/13/2012 14:33:13
CGILMAN: Sent subsample to
Galbraith
FedEX 474131093241
12/17/2012 16:13:57

CGILMAN: APWLF-3498

Task Comment Reason for rejection

DSC #4 Q_DSC_STD_10

KF-C Q_KFC_STD_STROMBOLI

NMR #2 Q_NMR_liquids_H1_1D

172 565124 KLEACH

2202564956 AATKINSON

1155565812 PWHEELER

NC_Urge Completed 12/13/12 KGUSHURST

NC_Urge Completed 12/13/12 KGUSHURST

NC_Urge Completed 12/19/12PTISHMACK

AUD: 12/13/2012 10:56:13
KGUSHURST: file 564944 contains
incorrect temperature table
12/13/2012 10:56:40 KGUSHURST:
TOHSLP. Save data to D\Legal Data
12/13/2012 12:45:46 KLEACH:
Autosampler enabled

refer to NB 5135-23 for sample prep.
ref. pan: 5135-23-01, R1

12/12/2012 15:54:17 KGUSHURST:
Expected weight loss is ~3%. Weight
loss should be complete by 80 °C.
12/12/2012 16:08:27 KGUSHURST:
Analyze in duplicate.

12/12/2012 17:11:42 KGUSHURST:
See analyst prior to analyzing sample,
please.

12/13/2012 13:08:16 AATKINSON:
Bal 14.

Fluka, Hydranal Coulomate AG Oven,
LIMS 262121, lot SZBA3200, exp
10/15.

Nitrogen flow ~175 mL/min

See file 565063 for drift and blank.
Samples prepared in glove box purged
with nitrogen.

12/13/2012 14:14:25 AATKINSON:
See 5135-24 and 25.

12/18/2012 10:28:25 KGUSHURST:
use approximately 10mg in dry
DMSO-d6 (similar as in 4063-30).
12/18/2012 10:57:34 KGUSHURST:
see files 399864 and 400883

12/19/2012 09:52:49 KGUSHURST:
10.7mg see 5135-30

12/19/2012 10:33:25 PWHEELER: see
ntbk# 5143-07-01 for sample prep
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Project ID: EL20100011

Sample Information

Lims No Notebook # Compound

Lot #

Storage

Retain Location Hazard Code Priority

Status Sample Comments

314783  5135-17-01 Compound 184

Tests assigned:

Instrument Test Name

Test
Code Filename Assign To

Ambient Analytical Bin

Start
Priority ~ Status Date Approver

NC_Urgent Completed
12/13/2012 14:33:13
CGILMAN: Sent subsample to
Galbraith
FedEX 474131093241
12/17/2012 16:13:57

CGILMAN: APWLF-3498

Task Comment Reason for rejection

NMR #2 Q_NMR_liquids_C13_1D

NMR #2

NMR #2

NMR #2

SUBCONTRACTORS ELEM_SUB_GALBR

TGA#1 TG1_STD_10

1154565811 PWHEELER

Q_NMR_solids_C13 CPMA 116¢565565 PWHEELER

Q_NMR_solids_N15_CPMA 1176564959 PWHEELER

Q_NMR_solids_N15_CPMA 1176565268 PWHEELER

407 564988 KGUSHURST

247 564946 KLEACH

NC_Urge Completed 12/19/12PTISHMACK

NC_Urge Done 12/18/12PTISHMACK

NC_Urge Done 12/14/12PTISHMACK

NC_Urge Done 12/14/12PTISHMACK

NC_Urge Completed 12/21/12 KGUSHURST

NC_Urge Completed 12/12/12KGUSHURST

12/18/2012 10:27:15 KGUSHURST:
use approximately 50mg in dry
DMSO-d6

12/18/2012 10:28:37 KGUSHURST:
similar to 4063-62

12/18/2012 11:03:05 KGUSHURST:
see files 409909, 409910

12/19/2012 09:53:02 KGUSHURST:
50.3mg see 5135-30

12/19/2012 12:07:44 PWHEELER: see
ntbk# 5143-07-02 for sample prep

12/18/2012 08:43:54 PWHEELER:
Rotor# 26K1017, see ntbk# 5143-03-01
for sample prep

12/13/2012 16:17:41 PWHEELER:
N15 glycine chemical shift reference
AUD: 12/13/2012 16:17:26
PWHEELER: sample analysis
12/14/2012 14:24:30 PWHEELER:
Rotor# 26K1017, see ntbk# 5143-03-01
for sample prep

12/13/2012 15:03:57 KGUSHURST:
Subsample sent to Galbraith Labs.
FedEx tracking number 474131093241.
See 5135-21, -26.

12/21/2012 14:12:14 KGUSHURST:
PO# APWLF-3498

12/12/2012 15:42:37 KGUSHURST:
No initial equilibration. Please save data
to D:\LegalData

12/12/2012 15:52:26 KLEACH:
Autosamlper enabled

Al pans
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Project ID: EL20100011

Sample Information

Lims No Notebook # Compound Lot # Storage Retain Location Hazard Code Priority Status Sample Comments
314783  5135-17-01 Compound 184 Ambient Analytical Bin NC_Urgent Completed
12/13/2012 14:33:13
CGILMAN: Sent subsample to
Galbraith
FedEX 474131093241
12/17/2012 16:13:57
CGILMAN: APWLF-3498
Tests assigned: Test Start
Instrument Test Name Code Filename Assign To Priority ~ Status Date Approver Task Comment Reason for rejection
XR #9 Q_XR9_Bragg_Brentano 1712564765 CGENDRON NC_Urge Completed 12/12/12 KGUSHURST

Sample Information

12/12/2012 09:11:15 KGUSHURST:
Indexable quality patterns, please.
12/12/2012 12:14:22 CGENDRON:
The entire sample was broken up and
mixed with a SS spatula. A specimen
was packed in ZBH 0.2 mm well B, full
and leveled with a clean glass slide,
placed in a PW1813/32 for
measurement.

12/12/2012 12:51:33 CGENDRON:
The measured material was saved in a
clean, labeled vial; see 5135-20.

Lims No Notebook # Compound Lot # Storage Retain Location Hazard Code Priority Status Sample Comments
314801  5135-18-01 Compound 184 Ambient Fume Hood 3 NC_Urgent Done

Tests assigned: Test Start

Instrument Test Name Code Filename Assign To Priority ~ Status Date Approver Task Comment Reason for rejection

XR #9 XR9_BRAGG_BRENTANO 1671564724 KGUSHURST NC_Urge Done 12/12/12PTISHMACK

Sample Information

12/12/2012 00:51:47 KGUSHURST:
The entire sample was packed into Si
holder ZBH 0.2mm well B. Well is full
and sample leveled to rim of holder
using smooth glass slide.

12/12/2012 01:21:20 KGUSHURST:
Sample returned to original vial post
XRPD analysis.

Lims No Notebook # Compound Lot # Storage Retain Location Hazard Code Priority Status Sample Comments
314802 5135-17-05 Compound 184 Ambient Fume Hood 3 NC_Urgent Completed

Tests assigned: Test Start

Instrument Test Name Code Filename Assign To Priority ~ Status Date Approver Task Comment Reason for rejection
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Project ID: EL20100011

Sample Information

Lims No Notebook # Compound Lot # Storage Retain Location Hazard Code Priority Status Sample Comments
314802  5135-17-05 Compound 184 Ambient Fume Hood 3 NC_Urgent Completed

Tests assigned: Test Start

Instrument Test Name Code Filename Assign To Priority  Status Date Approver Task Comment Reason for rejection

XR #9 Q_XR9_Bragg_Brentano 1712564766 CGENDRON NC_Urge Completed 12/12/12 KGUSHURST

Sample Information

12/12/2012 09:11:50 KGUSHURST:
Indexable quality patterns, please.
12/12/2012 12:53:22 CGENDRON:
The entire sample was broken up and
mixed with a SS spatula. A specimen

was packed in ZBH 0.2 mm well A, full

and leveled with a clean glass slide,
placed in a PW1813/32 for
measurement.

12/12/2012 13:48:28 CGENDRON:
The measured material was saved in a
clean, labeled vial; see 5135-20.

Lims No Notebook # Compound Lot # Storage Retain Location Hazard Code Priority Status Sample Comments
315083  5135-27-01 Compound 184 Ambient Analytical Bin NC_Urgent Done
12/14/2012 10:43:11
KGUSHURST: 5135-18-01 lefi
open in fume hood, 2 days
Tests assigned: Test Start

Instrument

Test Name

Code Filename Assign To

Priority ~ Status

Date Approver

Task Comment

Reason for rejection

XR#9

Sample Information

Lims No Notebook #

XR9_BRAGG_BRENTANO 1671565362 KGUSHURST

Compound

Lot #

NC_Urge Done

Storage

12/14/12PTISHMACK

Retain Location

12/14/2012 10:44:16 KGUSHURST:
Use Compound 184 program
12/14/2012 10:44:49 KGUSHURST:
Use Compound 184 program; save to
D:\Legal Data

12/14/2012 10:51:27 KGUSHURST:
And same configuration as 564765
12/14/2012 12:58:13 KGUSHURST:
Sample packed into 0.2mm well of Si

ZBH well B. Full and leveled to rim of

well with smooth glass slide. Well
placed in PW1813/32 holder.
12/14/2012 13:33:28 KGUSHURST:

Post XRPD sample returned to original

vial (all of sample was utilized for
analysis).

Hazard Code Priority Status

Sample Comments
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Project ID: EL20100011

315084  5135-27-02

Tests assigned:

Instrument

Compound 184

Test Name

Test
Code Filename Assign To

Ambient Analytical Bin NC_Urgent Done
12/14/2012 10:43:44
KGUSHURST: 5135-17-05 lefi

open in fume hood, 2 days

Start

Priority ~ Status Date Approver Task Comment Reason for rejection

XR#9

Sample Information

XR9_BRAGG_BRENTANO 1671565363 KGUSHURST

NC_Urge Done 12/14/12PTISHMACK
12/14/2012 10:44:43 KGUSHURST:
Use Compound 184 program; save to
D:\Legal Data
12/14/2012 10:51:45 KGUSHURST:
And same configuration as 564765
12/14/2012 12:06:13 KGUSHURST:
Sample packed into 0.2mm well of Si
ZBH well A. Full and leveled to rim of
well with smooth glass slide. Well
placed in PW1813/32 holder.
12/14/2012 12:48:38 KGUSHURST:
Post XRPD sample saved in clean vial.
5135-27-03

Lims No Notebook # Compound Lot # Storage Retain Location Hazard Code Priority Status Sample Comments
315436  5135-32-01 Compound 184 Ambient Analytical Bin NC_Urgent Completed

Tests assigned: Test Start

Instrument Test Name Code Filename Assign To Priority ~ Status Date Approver Task Comment Reason for rejection

NMR #2 Q_NMR_liquids_C13_1D 1154566240 PWHEELER NC_Urge Completed 12/20/12PTISHMACK

Sample Information

12/20/2012 10:25:36 PWHEELER: see
ntbk# 5143-09-01 for sample prep

Lims No Notebook # Compound Lot # Storage Retain Location Hazard Code Priority Status Sample Comments
315452  5135-32-02 Compound 184 Ambient Analytical Bin NC_Urgent Completed

Tests assigned: Test Start

Instrument Test Name Code Filename Assign To Priority ~ Status Date Approver Task Comment Reason for rejection

NMR #2 Q_NMR _Tiquids_C13 1D 1154566260 PWHEELER NC_Urge Completed 12/20/12PTISHMACK

Sample Information

12/20/2012 11:57:36 PWHEELER: see
ntbk# 5143-10-01 for sample prep

Lims No Notebook # Compound Lot # Storage Retain Location Hazard Code Priority Status Sample Comments
315467  5135-32-04 Compound 184 Ambient Analytical Bin NC_Urgent Completed

Tests assigned: Test Start

Instrument Test Name Code Filename Assign To Priority ~ Status Date Approver Task Comment Reason for rejection

NMR #2 Q_NMR _liquids_C13 1D 1154566295 PWHEELER NC_Urge Completed 12/20/12PTISHMACK

12/20/2012 14:53:16 PWHEELER: see
ntbk# 5143-10-03 for sample prep
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Sample Information

Lims No Notebook # Compound Lot # Storage Retain Location Hazard Code Priority Status Sample Comments
315469  5135-32-05 Compound 184 Ambient Analytical Bin NC_Urgent Completed

Tests assigned: Test Start

Instrument Test Name Code Filename Assign To Priority  Status Date Approver Task Comment Reason for rejection

NMR #2 Q_NMR _liquids_C13 1D 1154566297 PWHEELER NC_Urge Completed 12/20/12PTISHMACK

Sample Information

12/20/2012 16:05:18 PWHEELER: see
ntbk# 5143-10-04 for sample prep

Lims No Notebook # Compound Lot # Storage Retain Location Hazard Code Priority Status Sample Comments
315535  5135-30-03 Compound 184 Ambient Analytical Bin NC_Urgent Logged

Tests assigned: Test Start

Instrument Test Name Code Filename Assign To Priority ~ Status Date Approver Task Comment Reason for rejection

DSC #4 Q_DSC _STD_10 172 566460 KLEACH NC_Urge Completed 12/21/12 KGUSHURST
12/21/2012 11:29:38 KGUSHURST:
TOHSLP
analyze similar to file 565124
save data in D:\LegalData
12/21/2012 12:21:35 KLEACH:
Autosampler enabled
refer to NB 5143-11 for sample prep.
ref. pan: 5143-11-01, R1

KF-C Q_KFC_STD_STROMBOLI 2202566459 AATKINSON NC_Urge Completed 12/21/12 KGUSHURST
12/21/2012 11:27:56 KGUSHURST:
sample contains ~6% water. Analyze in
duplicate and similarly to file 564956.
Sample needs XRPD analysis (please
save some sample).
12/21/2012 11:42:29 AATKINSON:
Bal 17.
Fluka, Hydranal Coulomat AG Oven,
LIMS 262121, exp 10/15.
See file 566428 for drift.
Sample and blank prepared at ambient.
12/21/2012 11:45:27 AATKINSON:
See 5135-34

SUBCONTRACTORS ELEM_SUB_GALBR 407 566493 KGUSHURST NC_Urge Received KGUSHURST

TGA #1 TG1_STD_10 247 566461 KLEACH NC_Urge Completed 12/21/12 KGUSHURST

12/21/2012 11:30:27 KGUSHURST:
no initial equilibration

please save data in D:\LegalData
12/21/2012 12:03:55 KLEACH:
Autosampler enabled

Al pans
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Project ID: EL20100011

Sample Information

Lims No Notebook # Compound Lot # Storage Retain Location Hazard Code Priority Status Sample Comments
315535  5135-30-03 Compound 184 Ambient Analytical Bin NC_Urgent Logged

Tests assigned: Test Start

Instrument Test Name Code Filename Assign To Priority  Status Date Approver Task Comment Reason for rejection

XR #9 Q_XR9_Bragg_Brentano 1712566458 CGENDRON NC_Urge Completed 12/21/12 KGUSHURST

12/21/2012 11:47:20 KGUSHURST:
Use Compound 184 program and 0.2mm
well ZBH holder; same configuration as
file 564765 (SSi=.02, SSd=.04, 1/8 DS,
1/4 ASi, 0.0167, 100 sec, spin).
12/21/2012 13:19:35 CGENDRON: A
specimen was packed in ZBH 0.2mm
well B, full and leveled with a smooth
glass slide, placed in aPW1813/32
holder for measurement.

12/21/2012 13:49:51 CGENDRON:
The measured material was saved; see
5135-35.
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