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(57) Abstract: Compounds, pharmaceutical compositions, and methods for treating cancer, in particular brain cancer, are provid-
ed, including amphiphilic fatty acid/alcohol ethers (AIPs) comprising endocannabinoid and FABP motifs covalently linked to a be-
ta-adrenoreceptor antagonist motif in one molecule. The invention includes methods for inhibiting growth of brain cancer cells by
contacting the compound(s) with brain cancer cells. The invention provides a method for treating both brain cancer and brain cancer
metastases, and for suppression of regrowth of brain cancer cells after radiation, surgical treatment, or chemotherapy of brain cancer.
The invention also comprises an optimized chemical synthesis of the AIP compounds and methods of using the compounds, alone or
in combination with another agent, for suppressing the growth of brain cancer cells, and enhancing survival of normal CNS cells, or
improving recuperation from radiation, surgical or chemotherapy.
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A. CLASSIFICATION OF SUBJECT MATTER

A61K 31/131(2006.01)i, CO7C 217/28(2006.01)i, CO7C 217/46(2006.01)i, A61P 35/00(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
A61K 31/131; A61K 31/13; A61K 31/133; A61K 31/202; A61P 3/10; CO7C 217/28;, CO7C 93/04;, CO7C 217/46; A61P 35/00

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

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)
cKOMPASS(KIPO internal) & Keywords:fatty acid, lipid, isopropyl, brain cancer, tumor, tosylate, glycidyl

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2011-0177108 A1 (SVETLOV, S. I. et al.) 21 July 2011 1-6
See claims 40-59; paragraphs [0003], [0033], [0052], [0277], [0278],
[0282], [0286]; and figures 1, GA.
Y 7
Y BYUN, H.-S. et al., "A Two-step synthesis of (R)- and (S)-benzylglycidyl 7
ether", Tetrahedron Letters, 1989, Vol. 30, No. 21, pages 2751-2754
See pages 2751, 2752.
X WO 2017-031392 A1l (UNIVERSITY OF FLORIDA RESEARCH FOUNDATION, INCORPORATED) 1-6
23 February 2017
See claims 1-27; page 2, line 30-page 3, line 2; page 13, lines 1-9; and
figure 1.
X CAO, M. et al., "Composite fatty acid ether amides suppress growth of liver 1-6
cancer cells in vitro and in an in vivo allograft mouse model",
Cell Oncology, 2013, Vol. 36, pages 247-257
See abstract; page 248 and figure 1.
X EP 0037780 Al (PIERRE FABRE S.A.) 14 October 1981 1-6
See claim 1; and page 9, lines 1-19.

|:| Further documents are listed in the continuation of Box C.

See patent family annex.
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the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art
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Box No. Il Observations where certain claims were found unsearchable (Continuation 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:

1. Claims Nos.: 8-16
because they relate to subject matter not required to be searched by this Authority, namely:

Claims 8-16 pertain to a method for treatment of the human by therapy, and thus relate to a subject matter which this
International Searching Authority is not required, under PCT Article 17(2)(a)(i) and PCT Rule 39.1(iv), to search.

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

3. |:| Claims Nos.:
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  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:

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

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

3. |:| 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, |:| 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.:

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.
|:| No protest accompanied the payment of additional search fees.
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