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International application No

PCT/EP2022/072160

A, CLASSIFICATION OF SUBJECT MATTER
INV, C07D519/00 HO1L51/00 BO1L51/42

ADD.

According 1o International Patent Classification {IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documantation searched (classification aystam followed by classification symbols)
cO07D

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

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

EPO-Internal, BIQSI&, CHEM ABEZ Data, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category” | Gitation of document, with indication, where appropriate, of the relevant passages

Relevant to daim No.

X CN 112 920 204 A (INST CHEMISTRY CAS)

8 June 2021 (2021-06-08)

Paragraphs 16 and 17 define compounds Al
and A2 (translated):

"{Al) pi is the structure represented by
the formula II; A is the structurae
represented by the formula IV, and X is a

is a hexyl group;

(A2) pi is the structure represented by
the formula III; A is the structure
represented by the formula VI, R is a
hexyl group, and R1 is an octyl group.":
claims 1, 2, 10

—f—

fluorine atom, R is an octyl group, and Rl

1-15,
18-25

g Further documents are listed in the continuation of Box C. m See patent family annex.

* Special categories of ¢ited documents :

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"A" document defining the general state of the art which is not considered
to ba of particular relevance

"E" earier application or patent but putlished on ar after the international " gocument of particular relevance:; the claimed invention cannot be
filing date considered novel or cannat be considered to involve an inventive
"L docudmenl whié:lh ma'_)lr throl;?r doul:dsd an pl))rfior'rly '_T:\aim(s) or whi::r;1 is step when the document is taken alone
cited ta estalish the publication date of another citation or other "Y' document of particular relevance;; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"Q" dacument referring to an oral disclosure, use, exhibition er other combined with one or mere other such decuments, such combination
means being obvious to a person skilled in the art
"P" document putlished prior to the intarnational filing date but later than
tha priority date claimed "&" dacument member of the same patent family
Data of tha actual completion of the imernational search Date of mailing of the international ssarch raport
17 October 2022 21/12/2022
Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswik
Tal. (+31-70) 340-2040,

Fax: {+31-70) 340-3016 Stroeter, Thomas

Form PCTASA/Z10 (second sheet) (April 2005)
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International application No

PCT/EP2022/072160

C{Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category” | Citation of document, with indication, where apprapriate, of the relevant passages

Relevant to claim Ne.

X TAOUALI W ET AL: "Theoretical design of
new small molacules with a low band-gap
for organic solar cell applications: DFT
and TD-DFT study",

COMPUTATIONAL MATERTALS SCIENCE, ELSEVIER,
AMSTERDAM, NL,

vol. 150, 1 April 2018 (2018-04-01), pages
54-61, XP0B539989%92,

ISSN: 0927-0256, DOI:
10.1016/J.COMMATSCI.2018.03.038

featuring central acceptor moiety M3;
figures 1, 3; compound SM3

X IRFAN AHMAD ET AL: "Computational
Designing of Low Enerqgy Gap Small Mclecule
Acceptors for Organic Solar Cells",
MEXICAN CHEMICAL SOCIETY JOURNAL,

vol. 61, no. 4,

1 January 2017 (2017-01-01), pages
309-316, XPQ55353290,

MX

ISSN: 1870-249X, DOI:
10.29356/jmce.v61id. 461

figuras 1, 2, 7-3; compounds CSx—TAy
combinations: see table 2

X WO 2018/140578 Al (HARVARD COLLEGE [US])

2 August 2018 (2018-08-02)

first two compounds of page 43 (claim 15),
see also scheme 2 on page 25;

claims

A LI SBHUIXING ET AL: "Near-Infrared
Nonfullerene Acceptors Based on

Benzobis (thiazole) Unit for Efficient
Organic Sclar Cells with Low Energy Loss",
SMALL METHODS,

vol., 3, no. 12,

16 August 2019 (2019-08-16), page 19200531,
XP055968004,

DE

ISSN: 2366-92608, DOI:

10.1002/smtd. 201300531

figure la); compounds X-PCIC, X1-PCIC

—f—

1-15,
18-25

1-15,
18-25

1-15,
18-25

1-15,
18-25
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International application No

PCT/EP2022/072160

C{Cortinuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category” | Citation of document, with indication, where apprapriate, of the relevant passages

Relevant to claim Ne.

A

X,P

PANG SHUTING ET AL: "Nonfused
Nonfullerene Acceptors with an A-D-A'-D-A
Framework and a Benzothiadiazole Core for
High-Performance Organic Solar Cells",
APPLIED MATERTIALS & INTERFACES,

vol. 12, no. 14,

20 March 2020 (2020-03-20), pages
16531-16540, XP0O55967983,

us

ISSN: 19544-8244, DOI:
10.1021/acsami . 0c01850

cited in the application

features "Comparative Compound 1" of the
present application (= BTCIC-4Cl);

figure 1; compounds Y6, BTCIC, BTCIC-4Cl,
CN 112 608 333 A (UNIV SOUTHE CHINA TECH)
6 April 2021 (2021-04-06)

cited in the application

features "Comparative Compound 2" of the
present application (= DBTEh-4F);

page 12; figure 1; compounds DBTEh-4F,
DBTEh-4C1l, DBTC6-4F, DBTC6-4C1

ZHANG CHAO ET AL: "Electron-Deficient and
DQuinoid Central Unit Engineering for
Unfused Ring—Based A 1 -D-A 2 -D-A 1 -Type
Acceptor Enables High Performance
Nonfullerene Polymer Solar Cells with High
V oc and PCE Simultaneously"”,

SMALL,

vol. 16, no. 22, 6 June 2020 (2020-06-06),
page 1907681, XP0559679%2,

ISSN: 1613-6810, DOI:
10.1002/sm11.201907681

cited in the application

features "Comparative Compound 3" of the
present application (= BTZ2FIDT-4Cl):
figure 1; compounds BO2FIDT-4Cl,
BT2FIDT-4C1l

CN 114 380 847 A (ELECTRONIC SCIENCE AND
TECHNOLOGY UNIV)

22 April 2022 (2022-04-22)

claims; figures 1, 2 (drawing page 1/2);
compounds SM1, SM2

1-15,
18-25

1-15,
18-25

1-15,
18-25

Form PGTASA/210 {co

ntinuation of second sheet) (April 2005)

page 3 of 3

10

20

30

40

50



INTERNATIONAL SEARCH REPORT

(99)

Information on patent family members

JP 2024-533977 A 2024.9.18

International application No

PCT/EP2022/072160
Patent document Publication Patert family Publication
cited in search report dale member(s) date
CN 112320204 A 08-06-2021 HONE
WO 2018140578 Al 02-08-2018 NONE
CN 112608333 A 06-04-2021 NONE
CN 114380847 A 22-04-2022 NONE

Form PCTASA/Z10 (patent family annex) (April 2005)

10

20

30

40

50



(100) JP 2024-533977 A 2024.9.18

International Application Na. PCT/EP2022 j072160

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-15(completely); 18-25(partially)
A compound of formula (I) according to claim 1 and any

claimed subject-matter directed to such a compound

2. claims: 16(completely); 18-25{(partially)

A compound of formula (I) according to claim 16 and any
claimed subject-matter directed to such a compound

3. claims: 17 (completely); 18-25(partially)

A compound of formula (X) according to claim 17 and any
claimed subject-matter directed to such a compound
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International Application Na. PCT/EP2022 j072160

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

Continuation of Box II.2

Claims Nos.: 1-15, 18-25(all partially)

In the two formulae (I) of independent claims 1 and 16 and further
formula (X) of independent claim 17 the D(onor) groups and the A{cceptor)
groups are merely functicnally defined and should have been structurally
defined for a clear and unambiguous scope of the claims in the sense of
Art, 6 PCT as the property whether a group is e.g. electron-donating
depends on the presence of an acceptor and its relative potential and
thus those chemical groups which are meant toc be encompassed by the
definition of the groups D and A cannot be determined with certainty.
Furthermore, the B (ridging) groups are only defined in that they are
bivalent but may mean any thinkable structural moiety. Even thosze
bridging groups as structurally defined in present dependent claim 9 or
10, including optionally substituted moieties, may well be donors or
acceptors thus overlapping in scope with the D and A groups. Therefore,
the B groups encompass moieties which are not expected to be mere
"linkers" and thus may disturb the "A-D-A'-D-A" concept of the presently
claimed acceptor compounds.

These objecticns also apply to dependent

compound claims 2-15 and further c¢laims 18-25 (which refer to all the
compound claims), because none of these claims provides a sufficient
structural definition of the compounds encompassed in their scopes.
Consequently, present claims 1-25 are not only unclearly defined in
vicolation of Art. 6 PCT, but also relate to an extremely large number of
possible compounds while support and disclosure in the sense of Article 6
and 5 PCT is to be found however for only a very small propeortion of the
compounds claimed, see the exemplified compounds given in the present
descriptieon.

The ncon-compliance with the substantive provisions is to

such an extent, that the search was performed taking into considaration
the non—-compliance in determining the extent of the search of said claims
(PCT Guidelines 9.19 and 9.23). As there is no fall-back pesition in any
of the dependent compound claims which could be seen as reasonable
generalisation of the example compounds, only the example compounds could
be searched completely. Consequently, the subject-matter of the first
invention, i.e. presant claims 1-15 and 18-25 (all partially), can be
seen as searched insofar as it relates to the example compounds.

The applicant's attention is drawn to the fact that claims relating to
inventiong in respect of which no international search report has been
established need not be the subject cof an international preliminary
axamination (Rule 6§6.1(e) PCT). Tha applicant is adwvisad that the EPO
policy when acting as an Internaticnal Preliminary Examining Authority is
normally not to carry cut a preliminary axamination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amendad following racaipt of tha search reaport or during any
Chapter II procedure. If the application proceeds into the regional phase
bafore the EPC, the applicant is raminded that a search may be carried
out during examination before the EPO (see EPC Guidelines C-IV, 7.2),
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International Application Na. PCT/EP2022 j072160

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

should the problems which led to the Article 17(2) PCT declaraticn be
overcome.
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Internatianal a p"czag%nzr}udvnao
PCT/EP
INTERNATIONAL SEARCH REPORT

Box No.

I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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

g

s [ |

Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

Claims Nos. 1-15, 18-25(all partially)

because they relate 1o pars of the international application that do not comply with the prescribed requirements 1o such

an extent that no meaningful international search can be carried out, sgecifically:
see FURTHER INFORMATION sheet PCT/ISA/21

Claims Nos.:
because they are dependent claims and ars not drafted in accordanca with the second and third sentences of Rule €.4(a).

Box No.

Il Observations where unity of invention is lacking {Continuation of item 3 of first sheet)

This Intemational Searching Authority found multiple inventions in this intemational application, as follows:

2 [ ]

T

see additional sheet

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

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

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

No 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.:

1-15 (completely); 18-25(partially)

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the

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.

D Na pratest accompanied the payment of additional search fees.
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