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INTERNATIONAL SEARCH REPORT

International application No

PCT/US2020/054107
A. CLASSIFICATION OF BUBJECT MATIER
INV, CO7F7/08 Co7C50/28 CO7D201/00
ADD.

Aoaording ta Int ional Patent Classifinalion {IPC) or ta bath national alaesifioetion and IPG

B. AELDS SEARCHED
Minimum documentation searohed [olaaafication aystem followed by olasaifiation aymbols)

co7C Co7F

Doosumentation eearshed other than minimum deaumentation to the extent thed eush dosumentz are insluded in the fields eearshed

Euumnic clata base consulted during the intsmational search (name of data base and, where practicabls, search terma used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevent to claim No.
X EP 2 332 534 Al (EDISON PHARMACEUTICALS 1
INC [US]) 15 June 2011 (2011-06-15)
Y compound 34 on page 42, featuring a 2-181,
quinone, a stereocenter, a hydroxyl-group, 159-232

an aliphatic chain substituted with a
heterocycle at the end of the aliphatic
chain

Use of such compounds for treating
Friedreich's disease: claim 8

_/__

Further doaumente are lleted Inthe sontinuation ef Box C. See patentfamily annax.

* Special categories of cited documants : . . ) - .
T° later dooument published after the intemationalfiling date or prio

"&" documeni defining the general state of the art which is not considered dette and net in conflict with the apolication but cited te undaratan

tabe of partioular relevanoe the pringiple or theory underlying the invention
°E" eariier applicaiion or patent butpublished on or after the international by ' of particular rek : the claimed i ion cannct be
filing date oconeidered novel or sannot be oonsidered to involve an i ]
"L" document which may throw doubts on prority claim(s) orwhich la. wtep when the dosument ke taken alena
omed_l:nl establish the pu%llozhnn date of another aitation or other e 't of particular rok ; tha claimad Iwvantion cannat ba
apacial raason (as apacifiad) considered to involve an inventive step when the dooument is
"0* doourment referring to an oral disolosure, use, exhbition or other combined with one or more cther such documents, such combinetion
means being obvicus to a person ekilled in the art
"P" documeni published prior to the intematianal filing clate but later than
the priority date alaimad *&* dosument member of the eame patent family
Daie of the actual completion of the intermnational search Date of mailing of the intematianal search repart
§ March 2621 16/083/2021
Name and mailing address of the ISA/ Autherized offiosr

Eurcpean Patent Offioe, P.8. 56818 Patentiaan 2
NL - 22B0 HV Rijswik

Tel. (+31-70) 340-2040, :
3 Fax: (+31-70) 340-3018 Lange, Tim

Form PCTASARZ10 {second shee) [April 2005)

page 1 of 3
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C{Continuation), DOCUMENTS CONSIDERED TO BE RELEVANT

Categany*

Citation of doaument, with indieatian, where appropriate, of the ralsvant paesages

Ralevant to olaim No.

Y

WO 20177106803 Al (BIOELECTRON TECH CORP
[US]]) 22 June 2017 (2017-06-22)

guinones with long aliphatic tail,
terminating in CF3 groups: the compounds
of claims 42-47, 52-55

Use of such compounds for treatment of
mitochondrial disorders such as Complex I
deficiency, Freiedreich's ataxia: claim
144

guinones with long aliphatic tail.
terminating in a heterocyclic group: the
compounds of claims 128-129, 138-139

WO 20147145116 A2 (EDISON PHARMACEUTICALS
INC [US]) 18 September 2014 (2014-09-18)
quinones with long aliphatic tail
terminating in heteroycle or fluorinated
heterocycle: compounds of claim 33

Use of such compounds in treatment of
mitochondrial disorder diseases such as
Complex I deficiency and Friedreich's
ataxia: claim 82

WO 20127022467 A2 (SANTHERA
PHARMACEUTICALS CH [CH]; FEURER ACHIM [DE]
ET AL.) 23 February 2012 (2012-02-23)
guinones with long aliphatic chain, a
hydroxyl group, a stereocenter and at
least one fluorine atom: example 39
guinones with long aliphatic chain
terminating in heterocycle: example 41
Use of compounds in treatment of diseases
such as Friedreich's ataxia: claim 11

WO 20177087795 Al (CONCERT PHARMACEUTICALS
INC [usf) 26 May 2017 (2017-05-26)
Compound 33 on page 47

Use of compounds for treatment of
Friedreich's disease: claims 17-18

LUTZ F. TIETZE ET AL: "“Enantioselective
Synthesis of the Chromane Moiety of
Vitamin E",

EUROPEAN JOURNAL OF ORGANIC CHEMISTRY,
vol. 1999, no. 5, 1 May 1999 (1999-05-01),
pages 1075-1084, XPORR760R13,

DE

I5SN: 1434-193X, DOI:
16.1002/(SICI)1099-0690(199965)1999:5<1075
::AID-EJOC1675>3.0.C0;2-1

compound 19

2-101,
159-232

2-101,
159-232

2-101,
159-232

lo2-141,
158

142-158

Forn PCTASARZ10 [2ortinuaticn of §6cand sheel) [Aprl 2005)
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C{Continuation), DOCUMENTS CONSIDERED TO BE RELEVANT

Categary* | Citation of dosument, with indieatian, whera appropriate, of the ralevant paesages

Ralevant to olaim No.

T SEKIMOTO M ET AL: "Asymmetric syntheses
of daedalin A and guercinol and their
tyrosinase inhibitory activity",

BIORGANIC & MEDICINAL CHEMISTRY LETTERS,
ELSEVIER, AMSTERDAM , NL,

vol. 20, no. 3,

1 February 2010 (2010-02-81), pages
1063-1064, XP026861868,

1SSN: 0960-894X

[retrieved on 2069-12-11]

compound 15, page 1064

"Synthesis and Liver
Studies of
-Tocotrienol

X,P XINGUI LIU ET AL:
Microsomal Metabolic Stabilit
a Fluorine-Substituted [delta
Derivative",

CHEMMEDCHEM,

vol. 15, no. 6,

19 January 2020 (2020-01-19), pages
506-516, XP055760690,

DE

1SSN: 1868-7179, DOI:
10.1002/cmde. 201900676
the whole document
compounds DT3-F2, 31

102-141,
158

1-101,
159-232
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Intemetional application Ne.
INTERNATIONAL SEARCH REPORT PCTJS2020/054107

Box No. | Nuclecllde and/or amine acld sequence(s) (Continuation of ltem 1.c of the first sheel)

With regard to any nuclectide and/er amine aoid sequenoe disolosed in the intemational application, the intemational search was
caried out on tha basis of a eaqushoe lieting:

a D forming part of the intemational application as filed:
D in the form of an Annex C/ST.25 taxt fila.

D oh paper of in the form of animage file.

b. furnished together wih the international application under PCT Ruls 13far1[a) for the purposss of international ssarch
only in the form of an Annex C/ST.25 text file.

o furnished subsequent lo the international filing date for the purposes of intematienal search only:

in the form of an Annex O/ST.25 text file (Rule 13fer.1{a)).
D on paper or in the form of animage file (Rule 13#s:.1(k) and Administrative Instructions, Seotion 713).

I:I In addition, in the case that more than one version or copy of a sequence listing has been filed or furnishad, the raguired
statements that the information in the subsequenl or addtional copies is identical o that forming part of the application as
filed or doa= not go beyand the application as filed, a= appropriate, were fumished.

Addtional comments:
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Box No.ll  Ohservations where certain claims wera found unsearchable { Continuation of item 2 of first sheet}

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

1. D Claime Nog.:
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4, m No required additional search fees were timely paid by the applicant. Gonaequendy, this international search repott is
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

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

1. claims: 1-101{completely); 159-23Z(partially)

Compounds of formula E-F or C-D and their use in
mitochcndrial disorder relates diseases such as Friedreich's
ataxia, reduced frataxin level, complex 1 deficiencies or
diseases/disorders where mitochondrial Fe needs to be
reﬂuged.dlipogenase—ls activity or ferroptosis needs to be
inhibited.

2. claims: 102-141, 159-232(all partially)

Compounds of formula A-B and their use in mitochondrial
disorder relates diseases such as Friedreich's ataxia,
reduced frataxin level, complex 1 deficiencies or
diseases/disorders where mitochondrial Fe needs to be
reduced, lipogenase-15 activity or ferroptosis needs tc be
inhibited.

3. claims: 102-141, 158-232(all partially)

Compounds of formula A-H and their use in mitochondrial
disorder relates diseases such as Friedreich's ataxia,
reduced frataxin level, complex 1 deficiencies or
diseases/disorders where mitochondrial Fe needs to be
reﬂuged.dlipogenase-15 activity or ferroptosis needs to be
inhibited.

4. claims: 142-157(completely); 158-232(partially)

Compounds of formula E-G and their use in mitochondrial
disorder relates diseases such as Friedreich's ataxia,
reduced frataxin level, complex 1 deficiencies or
diseases/disorders where mitochondrial Fe needs to be
reduced, lipogenase-15 activity or ferroptosis needs to be
inhibited.
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