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H T4 TyA
3000/1000/300/100 nM | 300 nMCOWEEE A (A, 10
TOWEAEE /Azm/As)
1.1 ND/12/ND/30 -3/-9/96 57
1.2 ND/ND/ND/ 62 ND ND
1.3 ND/ND/ND/ 57 ND ND
1.7 ND/ND/100/ND ND ND
1.8 ND/ND/39/ ND ND ND
1.10 39/64/70/71 ND ND
1.11 ND/ND/126/ND ND ND
1.12 12/12/66/ND ND ND 20
1.13 18/17/69/83 ND ND
1.14 12/29/48/76 ND ND
1.15 104/ND/ND/ND ND ND
1.16 80/ND/ND/ ND ND ND
1.17 8/ND/ND/ND ND ND
1.18 100/ND/ND/ ND ND ND
1.19 4/ND/ND/ND ND ND
1.20 3/ND/ND/ND ND ND
1.21 5/ND/ND/ND ND ND 30
1.22 39/ND/ND/ND ND ND
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BRE TOA2aEFUHE
1.241 ND 86 ND
1.45 ND 91 ND
1.185 ND 20 ND
1.270 ND 100 ND
1.271 2.1 ND ND
1.210 ND 100 ND
1.238 ND 11 ND
1.272 ND 80 ND
1.273 ND 100 ND
1.274 ND 80 ND
1.275 ND 11 ND
1.276 ND 24 ND
1.25 ND 48 ND
1.192 ND 89 ND
1.277 ND 83 ND
1.278 ND 95 ND
1.193 ND 83 ND
1.35 ND 64 ND
1.279 ND b8 ND
1.186 ND 30 ND
1.280 ND 75 ND
1.36 ND 81 ND
1.281 ND ND 80/88/78/ND
1.292 2.4 ND ND/95/93/50
1.282 ND ND 79/82/74/ND
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1.318 9.4 ND ND
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#82-1

veEE A2a cAMP (100nM TO%FHE) A2a cAMP ICs (nM) 10
1.1 97 6

1.2 100 ND

1.3 100 ND

1.4 1.4 ND

1.6 47 ND

1.7 100 ND

1.8 100 ND

1.9 49 ND

1.10 100 ND 20
1.11 100 ND

1.12 94 ND

1.13 51 ND

1.14 100 ND

1.15 0 ND

1.16 0 ND

1.17 99 ND

1.18 14 ND

1.19 100 ND 30
1.20 81 ND

1.21 100 ND

1.22 24 ND
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#B2-2
&% s A2a cAMP IC50 (nM) A2a cAMP 100nM CD%BHE
1.241 ND 80
1.45 ND 100
1.185 ND 9
1.270 ND 100
1.271 50 ND
1.210 ND 100
1.238 ND 7
127 ND 96
1.273 12 ND
1.274 ND 60
1.275 ND 0
1.276 ND 0
1.25 ND 6
1.192 ND 93
1.277 ND 44
1.278 303.8 ND
1.193 ND 87
1.35 ND 22
1.279 ND 9
1.186 ND 12
1.280 ND 51
1.36 ND 77
1.285 ND 34
1.286 ND 20
1.287 ND 16
1.288 1054 ND
1.290 35.7 ND
1.294 >10000 ND
1.295 33 ND
1.296 130 ND
1.297 47.9 ND
1.298 >10000 ND
1.299 1250 ND
1.300 119.9 ND
1.301 >10000 ND
1.302 867 ND
1.303 573 ND
1.304 40 ND
1.305 96 ND
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1.306 120 ND
1.307 8477 ND
1.308 >10000 ND
1.309 13.1 ND
1.310 127 ND
1.311 279.3 ND
1.312 251 ND
1.313 1550 ND
1.314 1536 ND
1.315 1397 ND
1.316 40.1 ND
1.317 279.5 ND
1.318 199.6 ND
1.319 1927 ND
1.395 562.8 ND
1.329 >10000 ND
1.324 12.5 ND
1.402 260.1 ND
1.353 >10000 ND
1.327 172.6 ND
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INTERNATIONAL SEARCH REPORT international application No.
PCT/US18/42777
Box No. 11 Observations where certain ¢laims were found chable (Conti ion of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons;

L. D Claims Nos.:

becauss they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos_:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
exient that no meaningful international search can be carried out, specifically;

3. Claims Nos.: 4-26, 31-32, 35-36, 40-46
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No.III  Obscrvations where unity of invention s lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

*.Continued Within the Naxt Supplemental Box-***-

I, D As all required additional search fees were timely paid by the applicent, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. zi No required additional search fees were timely paid by the applicant. Consequently, this international search report is
resiricted 1o the invention first mentioned in the claims; it is covered by claims Nos.:

1-2,31-2,271-2

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the
I:l payment of a protest fee,

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I___] No protest accompanied the payment of additional search fees.
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INTERNATIONAL SEARCH REPORT Tntcrmational application No.

PCT/US18/4277T7

-**-Continued frorn Box Nao. ill Cbservations where unity of invantion is lacking -***-

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions 1o be examined, the appropriate additienal examination fees must be paid.

Groups I+, Claims 1-3 {in-pant), 27-30 (in-part), 33-34 (in-part), 37-38 {in-part); compeund of Formula (1), wherein A is 4-hydroxyphenyt;
B is unsubstitluted phenyl; R1 is hydrogen; and R2 is hydrogen (first exemplary compound structure).

The compound, compositions and methods will be searched to the extent tha compeound encompasses & compound of Fermula 1),
wharsin A is 4-hydrouyphenyl; B is unsubstituted phanyl; R1 is hydrogen; and R2 is hydrogen (first exemplary compound structure).
Applicant is invited to elect additional compound{s), with fully specifiad structure (e.g. no optional or variable ators or substituents} for
each, to be searched, Additional compeoundi{s) will be searched wpon the payment of additional fses. Itis believed that claims 1-3
{in-part) and 27 (in-part) ancompass this first namad Invention and thus these ¢laims will be searched without fee to the extent that they
encompass a compound of Formula (1), wherein A is 4-hydroxyphenyl; B |s unsubstituted phenyl; R1 is hydrogen; and R2 is hydrogen
{first exemplary compound structure), Applicants must specify the claims that encompass any additionally electad compound structure
{s). Applicants must further indicate, if applicable, the ¢laims which encompass the first named invention, if diffarent than what was
Indicatad above for this group. Failure to clearly identify how any paid additional invention fees are to be applied to the "+" group(s) will
result in only the first claimed invention to be searched/examined. An exemplary elaction would be a compound of Formula {1}, whergin A
is 4-hydroxyphenyl; B is phenyl substiluted by R3 wherein R3 is C1-C6 alkyl; R1 Is hydrogen; and R2 is hydrogen (first exemplary
alected compound structure).

Graups |+ share the technical features including: 8 compound of Formula (1), whergin A is 4-hydroxyphenyl; B is unsubslituted phenyl;
R1is hydregen; and R2 is hydrogen.

However, these shared tachnical features are previously disclosed by US 2016/0311784 A1 (UNIVERSITY OF GREENWICH)
{hereinafter 'Greenwich') in view of US 2006/0283339 A1 to Chakravarty, et al. (herainafter ‘Chakravarty').

Greanwich discloses a compound of Formula (1): as shown, wherein B is unsubstituted phenyl; R1 is hydregen; and R2 is hydrogan
{compound of formuta | whersin X is N, Y is C, N* is NRaRb wherain Ra and Rb are each H, Z is a singls bond, A Is phenyl, B1 is
hydrogen, and R2 is a subslituent group wherein said substituent group is phenyl; paragraphs [(018])-[0023], (0025)-[0026], [0030]), but
Gresnwich does not disclose wherein A is 4-hydroxyphenyl. However, Chakravarty discloses wherein A is 4-hydroxyphenyl {compound
of formuta Il wherain Hat-2 Is third recited moiety, R6 and R8 are H, and R7 is -ORa wharein Ra is H (4-hydroxyphenyl); paragraphs
{0010], [0012], [0029])-{0030], [2049]-[0050], [0055]). It would have been obvicus to a parson of ordinary skill in the art, at the tims of the
invention, 10 have modified the compound, as previously disclosed by Greenwich, in order to hava provided wherain A s
4-hydroxyphenyl, as previously disclosed by Chakravarty, for providing pyrazine-based heterocyclic compounds useful as sodium
channel blockers for the treatment of disorders such as pain (Chakravarty; paragraphs [0009]-[0010], [0012]; Greanwlch; paragraphs
[0007], [0018Y}.

Since none of the special tachnical features of the Groups I+ inventions is found in more than one of tha invantions, and since all of the
shared technical features are praviously disclosed by the Greenwich and Chakravarty references, unity of invention Is lacking,
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