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. s IR [mg/mlL] .
4N AL 20 °C 10°C aRXy b
1 DMSO 21.6 50.9 -
2 DMSO /TBME 1 : 1 v/v 17.2 44 6 -
3 DMSO /EtOAc 1: 1 viv 15.0 36.9 -
4 THF 3.7 77 -
5 THF / H,0 8 : 2 v/v 38.6 > 100 40°C TiL. IR A WD
10f2DEEDO B EIR
6 THF / EtOH 8 : 2 v/v 134 278 -
7 2-PrOH 45 9.59 - 10
8 EtOH 8.50 240 -
9 FAxy/MeOHT7 :3viv| >100 > 100 LIRS M D10f20D
R OFERALRITIK
10 rA x>/ 2-PrOH 7 : 3 231 459 -
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2015/085755

A. CLASSIFICATION OF SUBJECT MATTER

IPC(B) - AB1K 31/55 (2016.01)

CPC - ABIK 31/55 (2016.02)

According to Intemational Patent Classification {IPC) or to both national classification and [PC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC(8) - AB1K 31/55, 31/56, 36/18 (2016.01)
CPC - AB1K 9/0043, 31155, 31166, 38/19 (2016.02)

Documentation searched ather than minimum documentation te the extent that such documents are included in the fields searched
USPC - 424/130.1; 514/7 6, 9.7; IPC(8) - AG1K 31155, 31/56, 38/19; CPC - AG1K 9/0043, 31/55, 31456, 38/19 (keyword delimited)

Electronic data hase consulted during the international search (rame of data base and, where practicable, search terms used)

Ortit, Googte Patents,Google, PubChern
Search terms used: VTX-378, VTX-2337, Mololimod, crystaline. X-ray powder, XRPD

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

LS 2012/0082658 A1 (HERSHBERG) 05 April 2012 (05.04.2012) entlre document 1,2, 4-8

BARRETT et al.: A noval TLR-B agonist altanuates nasal symptoma/congesiion in both dog and |1, 2,46

human altargen challenge studies. Journal of Inflammation; 10; 14 August 2013. jretrievad an

17.03.2016). Retrievad from the Internet. <URL:

ld'ntp:.fmww.nchi.nlm,nih.govipmdanﬂcles'PMcs?SDSSDmdfll476-9255-10-61-P14.pdf>. entire
locument

D Further documents are listed in the continuation of Box C. D See patent family annex,

*  Special categories of cited documents: “T”  later document published after the inteenational filing date or priority
“A"  dacument defining the general state of the art which is not considered date and ot in conflict with the application but gited 10 d
10 be of particular relevance the principie or theory underlying the invention

carlier app ot patent but published on or afier the international  “%*  document of particular relevance; the claimed invention cannoct be
filing date considered novel or cannat be considered to involve an inventive
“L"  document which may throw doubls on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of andther eitation of other wy» 4 i . imed i "

- locument of particuler relevance; the claimed invention canncl be

special reason (a5 specifiedy » Somerred 10 Ivolve sn mveTiive step when the document is

“Q" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious 10 a person skilled in the art

“P"  document published prior to the international filing date but later than  wgn p
the priority date c[aimd &"  document member of the same: patemt family

Date of the actual pletion of the intemational search Date of mailing of the international search report

11 April 2018 0 2 MAY 2016

Name and mailing address of the ISA/ Authorized officer

Mail Stop PCT, Attn: ISA/US, Commissionar for Patents Blaing R, Copenheaver
P.0. Box 1450, Alexandria, VA 22313-1450 pcT - STLAT24300

Facsimile No. 571-273-8300 PCT QSP: 571-272-7774
Form PCTHSA/210 (secend sheet) (January 2015}
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INTERNATIONAL SEARCH REPORT [nternational application No.

PCT/US2015/65755

Box No. 1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheef)

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

i. D Claims Nos.:

because they relate 1o subject matier not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the intemational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

N
3. Claims Nos.: 8-11, 16, 17, 22-24, 29, 34-38, 43-46, 51, 56-58, 64-88
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. II  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This Intenational $earching Authority found muitiple inventions in this interational application, as follows:

Sep Extra Shest

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

2, D As ali 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 intemational search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. K{ Mo required additional search fees were timely paid by the applicant Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.;

1.2,4-6

Remark on Protest D The additionai search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:I 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.

D No protest accompanied the payment of additional search fees.

Form PCTASA/Z1{ (continuation of first sheet (2)) (Janvary 2015)
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INTERNATIONAL SEARCH REPORT International appliation No.
PCTAUSZ015/065765

Continued from Box No. Il Qbservations whers unity of invention is lacking

This application contains the following Inventions or groups of inventions which ara not so linked as to form a singte general inveniive
concapt under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination faes need to be paid,

Group |+: claims 1-7, 12-15, 18-21, 25-28, 30-33, 39-42, 47-50, 52-55, and 60-63 are drawn to crystalline forms of the compound of
formula {1).

The first Invention of Group |+ I restricted to a crystalline form of the compound of fermuta {1}, wheraln said crystalline fortn Comprises
an unsolvated crystalline form, wherain sald crystallina form is characterized by an X-ray powder diffraction pattern comprising angle 2
thets peals at about 11.9 +- 0.2, 16,4 +- 0.2, 18.5+-0.2, 20.9 +-0.2,21.2+/ 0.2, 216 +/- 0.2, 23.0 +/- 0.2, 235+-02,242

+/- 0.2, and 27 4 +- 0.2, wherein said x-ray powder diffraction spactrum is chiained using a Cu Kalpha radiation source {1.54 A), and
| wherein said crystallina form is characterized by an X-ray powder diffractlon pattern comprising d spacings at about 7.40 +-0.2, 540 +-
0.2,4.78 +-0.2, 424 +/-0.2, 4,17 4= 0.2, 4,09 +/- 0.2, 3.86 +/- 0.2, 3.77 +/- 0.2, 3.68 +- 0.2, and 3.25 +- 0.2 wherein said x-ray powder
diffraction spectrum is chtained using a Cu Kafpha radiation source (1.54 A}. It is believed that claims 1, 2, and 4-6 read on this first
namad invention and thus thass claims will be searched without fee to the extent that they read on the above embodiment.

Applicant is invitad to elact addltional formuia(e) for each additional compound to ba searched in a specific combination by paying an
additional fee for each set of election. Each additional etected formula(a} requires the selection of a single definition for each compound
variable. An exemplary alection weuld be a crystaline form of the compound of formula {1}, wherein said crystalling form comprises an
soivated crystalline form, whersin said crystaliine form Is characterized by an X-ray powder diffraction pattern comprising angle 2 theta
peaks at about 11,9 +/- 0.2, 16.4 +- 0.2, 18.5 +- 0.2, 20.9+/- 0.2, 21.2 +/- 0.2, 216 +- 0.2, 23.0 +-0.2,23.5 +/- 0.2, 24.2

+-0.2, and 27,4 +- .2, wherein said x-ray powder diffraction spectrum is obtalned using a Cu Kalpha radiation source (1.54 A), and
wharein said crystalling form is characterized by an X-ray powder diffraction pattern compiising d spacings at about 7.40 +/- 0.2, 5.40 +/-
0.2,478+-0.2, 424 +-0.2, 417 +/-0.2,4.09 +- 0.2, 3.86 +/- 0.2, .77 +/- 0.2, 3.68 +-0.2, and 3.25 +- 0.2 wharein said x-ray powder
difftaction spectrum Is obtained using a Cu Kalpha radiation source (1.54 A). Additional formula(e) will be searched upon the payment of
additional fees. Applicants must specify the claims that raad on any additionsl elected inventions. Apphcants must further indicate, it
applicabls, the ciaims which read on the first named invention if differant than what was indicated abova for thig group. Failura to clearly
identify how any pald additional invention fees ara to be applied to the "+ group(s) will result In only the first claimed invention to be
searched/examined.

The inventions listed In Groups 1+ do not retate 1o a single generat inventive concept under PCT Rule 13.1, because under PCT Rule
13.2 they lack the same or comesponding special tachnical features for the fellowing reasons:

The Groups + formulae do not share a significant structural slement requiring the selection of alternatives for the crystallina form of the
compound of formuta (1) and the crystalline forms X-ray powder diffraction patiemn.

Tha Groups |+ share the technical features of a crystaliine form of the compound of formula (1). However, these shared technical
features do not represent a contribution over the prior an.

Specifically, US 2012/00B2858 A1 to Hershbarg teaches a crystalline form of the compound of formula (1) {See Para. [0010], benzofb]
azepine TLRA agonist VTX-378 or a salt theraof; Para. (0042, The chemical structura of VTX-378 Is shown below;...see shown
structure...; Para, [D080], Examples of unit dosage forms include. .. sterile sellds (s.g., ctystalline or amorphous salids)...}.

The inventions histed In Groups 1+ therefore ack unity under Rule 13 because they do not share a same or corresponding special
tachnical feature. ’

Form PCTASA/210 (extra sheet) (January 2015)
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