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*£1. B 30°C COEME OHHEGIM LiPFy)
fopEELG20n | PERZRTRELONR
e L 20% EC
EC. &l
. IM LiPFp FP | BP | Den. | Cond. Vis. Cond. Vis.
0S MW | Diel °oC | °C g/mL | mS/em | cP mS/cm cP
1S5,MN 127 12.3 52 n/a | 0.83 2.6 7.7 n/a n/a
15 MN 141 12.6 T2 200 | 0.81 1.6 9.4 EC &R EC - A
7B 7Bk
{(Phase {(Phase
sep.) sep.)
F1S8.MN 145 16.8 82 249 | 0.93 2.8 8.0 4.2 8.5
DFE1S;MN 149 18.2 78 202 1.09 3.5 7.9 4.8 8.3
DF1S,MN 135 19.5 B4 182 1.10 5.0 6.8 5.7 7.6
TF1S;MN 153 16.7 68 n/a 1.22 3.0 10.2 4.0 9.5
TELS;MN 139 n/a 64 A 1.30 | n/a n/a n/a n/a
DPF1SMN 201 12.5 118 | 206 | 0.91 0.44 43 n/a n/a
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123 24P 20% EC

51k

J <) BP | #BE Cond. | Vis. Cond. | Vis.
oS MW | Diel. °oC °C g/mL mS/cm | cP mS/cm | cP
IND2 296 6.4 138 288 | 1.07 n/a n/a 3.6 12
IND1 208 | 8.1 85 n/a | 0.94 n/a n/a 4.5 5.1
INDIN 198 30 168 n/a | 1.03 1.3 29 1.9 33
F15.MN 145 16.8 82 249 | 0.93 2.8 8.0 4.2 8.5
DPFF15,MN | 201 12.5 118 206 | 0.91 0.44 43 n/a n/a
F15.MC 194 4.9 86 188 | 1.02 0.62 11.4 2.1 10.5
F15:ME 178 6.6 66 L70 | 0.96 1.8 7.2 n/a n/a
F1S,MA 163 | 4.8 n/a 155 | 0.85 n/a n/a n/a n/a
F15.MS 198 294 158 245 | 1.11 0.3 177 1.0 65
INMS 196 19.6 48 290 | 1.06 n/a n/a 1.5 37
F1S,M2 238 | 7.2 112 233 | n/a n/a n/a 3.0 14.0
F1S,cMN 158 | 16.6 80 n/a | n/a n/a n/a 2.6 10.6
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PCT/US2015/053930 01.02.2016

INTERNATIONAL SEARCH REPORT International application No.

PCTAIS2015053930 !

Box No., 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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

1. I:l Claims Nos.:

because they relate to subject matter net required to be searched by this Authority, namely:

2. D Claims Nos.:

becanse they relate to parts of the intemational application that do not comply with the prescribed requirements 10 such an
extent that ne meaningful international search can be carried out, specitically:

3. |:| Claims Nos.:
because they are dependent claims and are not deafied in aceordance with the second and third sentences of Rule 6.4(g).

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

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

Claims 1-5, 7, and 17-20 hava been analyzed subject to the resiriction that the ¢laims read on the compound selected fram the group
conslsting of: Formula | as described {Ses first Extre Sheat). The cleims are restricted to 8 compound selectad from the group consisting
of: Formula |, whersin: 8" is 1; "b” is 0; “Z" is absent; “R" Is halogen, whersin the halogen is fluorine; “Sp” in Fermula | s indapendently
C1 linear alkylanyl, which s unsubstituted; and each “Y" in Formula | is indepandantly an organic polar group, whersin Y Is -CN (cyano};
compositions thereof; and devices thereof.

<Conlinued on first Extra Shest>

1 ‘:] As all required additional search fees were timely paid by the applicant, this intemationel search report covers all searchable
claims.

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

3. l:] As only some of the required additional search fees were timely paid by the applicant, thig internationa! search repori covers
only those claims for which fees were paid, specifically claims Nos.:

4, m No required additional search fees were timely paid by the applicant. Consequently, this intemational search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

16,7, 17-20

Remark on Protest El The additional search fees were accompanied hy the applicant’s protest and, where applicable, the
payment of a protest fee.
|:| The additional search fees wers accompanied by the applicant's protest but the applicable protest
fee wag not paid within the time limit specified in the invitation.
D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {continuation of first sheet (2)) (January 2015}
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International application No.
PCT/US2015/053530

A.  CLASSIFICATION OF SUBJECT MATTER
IPC{B) - CO7F 712 (2016.01)
CPC - CO7F 7/0818 (2015.12)

According to International Patent Classification (IPC) or to both national classification and TPC

B.  FIELDS SEARCHED

IPC(8) - COTF 7/10, T/12; HO1G 11/60; HO1M 10/0569 (2016.01)

Minimum documentation searched (classification system followed by classification symbols)

CPG - COTF 710818, 710, 7112 HO1G 11/80; HO1M 10/0569, 230010034 {2015.12}

11/60; HO1M 10/0569, 230000034 (2015.12) {kayword delimited)

Documentation searched other than minimum documentetion te the extent that such documents are included in the fields searched
USPC - 429/339; 556/415; IPC(8) - COTI™ 7/10, 7112, HO1G 11180; HOIM 1041569 (2018.01); CPC - COTF 7/0818, 710, 7/12; HOG

Electronic data base consulted duning the internalional search (name of data base and, where practicable, search terms used)

Orbit, STN, Google Patents, Google Scholar, PubChem, SureChEMBL, Goegle
Search terms used: trifluoro, Aucrinated, hatoginatad, S, sllane, silicon, triflucrosilyl, cyano, nitrile, lithium, elactrolyta

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Calegory* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2009/0208809 A1 (HAMROCK et al) 20 August 2009 (20.08.2008) entire document 1-5, 7. 17-20
A PUBCHEM. Substance Record for SID 77858884. Deposit Dats: 2009-08-12. [retrieved on 1-5,7,17-20
15.01.2016]. Retrieved from the Intemet. <URL:
hitpsfpubchem.ncbi.nim.nin.gov/substance/7 7858884>. entire document
P, X US 20140356735 A1 (SILATRONIX ING) 04 Decembar 2014 (04.12.2014) entire document 1-5, 7, 17-20

I_—_l Further documents are listed in the centinuation of Box C.

I:l See patent family annex.

*  Bpecial eategories of cited documents: “T*  later document published afler the intemational filing date o ([gréoﬁty
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This application contains the following inventians or groups of inventions which are not eo linked as to form a single general inventive
concept under PCT Rule 13.1. In order for alt inventions to ba examined, the appropriate addilional examination fees nead to ba paid.

Group H; claims 1-20 are drawn to a compound selected from the group consisting of Formula | and Formula {1}, compositions thereaf,
and devices thareaf. .

The first invention of Group |+ is restricted to a compound salected from the group conslsting of; Formuta |, wherein: “a" is 1; b is 0; 2"
is absant; “R" is halogen, wherein the halogen is fluorine; “Sp” in Formula | is Indepandently C1 finear alkylenyl, which is unsubstiluled;
and each "Y" in Formula | is independently an organic polar group, wharein Y is -CN (cyano); compositions thereof; and devices thereol.
Itis believed that claims 1-5, 7, and 17-20 read on this firet nemed invention and thus these claims will be searched without fes to the
axtant that they read on the above embodiment.

Applicant is invited to elect additional formulade) for sach additional compound to ba searched in a specific combination by paying an
additional fee for sach sat of slection. An exarmplary slection would be a compound selecled from the group consisting of: Formula |,
wherein: "a" is 2; "b" is 0; "2" is absent; "R" is halogen, wherein the halogen Is fuodns; “Sp” in Fermula | is independently C1 linear
alkylenyl, which is unsubstituled; and each "Y" in Formula | is independently an organic polar group, whersin Y is -CN (cyano);
compositions theraof; and davicas thereof. Additional formula{e) will be searched upon the paymant of additional fees. Applicants must
spacify the tiaims that read on any additional elected inventions. Applicants must further indicate, if applicable, the claims which read on
tha flrst named invention f different than what was indicated 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 daimed invention to be searched/examined.

The inventions listed in Groups I+ do not relate 1o a single general inventive concapt undar PCT Rule 13.1, because under PCT Rule
13.2 they lack the same or cormesponding special technical features for the following reasons:

The Groups |+ formulae do not share a significart atructural element requiring the selection of alternatives for the compound variables
Sp.Y.Z,R.a,andb.

The Groups |+ share the technical featuras of a compound salacted from the group consisting of the core structure of Formula | and
Formula II; an elecirolyte composition comprising a8 compound in combination with a salt; and an electrochemical device comprising an
electmolyte composition. However, these shared technical features do not represant a contribution over the prier arl.

Spaciically, US 2009/)208809 A1 to Hamrock et al. ieach a compound selected from the group consisting of the core siructure of
Formula |: wherein, ais 1; b is 0; Z is absent; each Sp is C1-15 linear alkylenyl; each Y is an organic polar group (Para. [0084], Table
2,...see firat shown monomer...); an electrolyle composition comprising a cempound in combination with a salt (Pera. [0029]; Para.
[2036]); and an electrochomical dovico comprising an clcetrolyte compasition (Maras, [0024] aid [0025]).

The inventions listed in Groups I+ therafore lack unity under Rule 13 because they do not share & same or comesponding special
tachnical feature.

<End of Bex No. (If>
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