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(57) Abstract: Embodiments of this invention provide compositions and methods for therapeutic use of diketopiperazines including
cyclic G-2-Allyl Proline and other cyclic Glycyl Proline compounds to treat symptoms of Autism Spectrum Disorders and
o Neurodevelopmental Disorders as well as manufacture of medicaments including tablets, capsules, liquid formulations, gels, inject-
able solutions, and other formulations that are useful for treatment of such conditions.
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Box No. 11 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:

D Claims Nos

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

2. D Claims Nos.:

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

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance w1th 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:

See Extra Sheet(s).

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

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

3. I:] 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. }VA 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.:

1-12, 20, 22, and 34 to the extent that they read on cyclic glycyl-2-allyl.proline (cG-2-allylP).

‘Remark on Protest ) |:| The additional 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.
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This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees need to be paid.

Group I+: claims 1-12, 22-24, and 34-37 and in part claims 19-21 and 25-33 are drawn to a method for treating a symptom of an Autism
Spectrum Disorder (ASD) or Neurodevelopmental Disorder (NDD) in an animal suffering from such a disorder, comprising administering
to the animal, a pharmaceutically effective amount of cyclic glycyl-2-allyl proline (cG-2-allylP), or cyclic cyclohexyl-G-2MeP, or cyclic -
cyclopentyl-G-2MeP. :

Group |I: claim 13 and in part claims 19-21 and 25-33 are drawn to a method for treating a'symptom of an Autism Spectrum Disorder
(ASD) or Neurodevelopmental Disorder (NDD) in an animal suffering from such a disorder, comprising administering to the animal, a
compound has the formula shown in claim 13. ’

Group |I1: claim 14 arid in part claims 19-21 and 25-33 are drawn to a method for treating a symptom of an Autism Spectrum Disorder
(ASD) or Neurodevelopmental Disorder (NDD) in an animal suffering from such a disorder, comprising administering to the animal, a
compound has the formula shown in claim 14.

Group IV: claim 15 and in part claims 19-21 and 25-33 are drawn to a method for treating a symptom of an Autism Spectrum Disorder
(ASD) or Neurodevelopmental Disorder (NDD) in an animal suffering from such a disorder, comprising administering to the animal, a
compound has the formula shown in claim 15. . ‘

Group V: claim 16 and in part claims 25-33 are drawn to a method for treating a symptom of an Autism Spectrum Disorder (ASD) or .
Neurodevelopmental Disorder (NDD) in an animal suffering from such a disorder, comprising administering to the animal, a compound
has the formula shown in claim 16. : :

Group VI: claims 17 and in part claims 19, 20, and 25-33 are drawnto a method for treating a symptom of an Autism Spectrum Disorder
(ASD) or Neurodevelopmental Disorder (NDD) in an animal suffering from such a disorder, comprising administering to the animal, a
compound has the formula shown in claim 17.

Group VII: claim 18 and in part claims 25-33 are drawn to a method for treating a symptom of an Autism'Spectrum Disorder (ASD) or
Neurodevelopmental Disorder (NDD) in an animal suffering from such a disorder, comprising administering to the animal, a compound
has the formula shown in claim 18.

The first invention of Group I+ is restricted to a method for treating a symptom of an Autism Spectrum Disorder (ASD) or
Neurodevelopmental Disorder (NDD) in an animal suffering from such a disorder, comprising administering to the animal, a
pharmaceutically effective amount of a compound, wherein the compound is selected to be cyclic glycyl-2-allyl proline (cG-2-allylP). ltis .
believed that claims 1-12, 20, 22, and 34 read on this first named invention and thus these claims will be searched without fee to the
extent that they read on cG-2-allylP. :

Applicant is invited to elect additional compounds with specified chemical structure for each method to be searched in a specific
combination by paying additional fee for each set of election. An exemplary election would be a method for treating a symptom of an
Autism Spectrum Disorder (ASD) or Neurodevelopmental Disorder (NDD) in an animal suffering from such a disorder, comprising
administering to the animal, a pharmaceutically effective amount of a compound, wherein the compound is selected to be cyclic
cyclohexyl-G-2MeP. Additional compounds will be searched upon the payment of additional fees. Applicants must specify the claims
that read on any additional elected inventions. Applicants must further indicate, if applicable, the claims which read on the first named
invention if 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 claimed invention to be searched/examined.

The inventions listed in Groups I+ and H-VII do not relate to a single general inventive concept under PCT Rule 13.1, because under
PCT Rule 13.2 they lack the same or corresponding special technical features for the following reasons:

The special technical features of Groups |+, a compound of cyclic glycyl-2-allyl proline (cG-2-AllylP), or cyclic cyclohexyl-G-2MeP, or
cyclic cyclopentyl-G-2MeP, are not present in Groups 1I-VII; the special technical features of Group Il, a compound having the formula
shown in claim 13, are not present in Groups I+ and II-VII; the special technical features of Group IIt, a compound having the formula
shown in claim 14, are not present in Groups i+, Il, and IV-VII; the special technical features of Group 1V, a compound having the
formula shown in claim 15, are not present in Groups I+, |1, 1l and V-VIi; the special technical features of Group V, a compound having
the formula shown in claim 16, are not present in Groups I+, lI-IV , VI, and VII; the special technical features of Group VI, a compound
having the formula shown in claim 17, are not present in Groups I+, II-V, and VII; the special technical features of Group Vil, a
compound having the formula shown in claim 18, are not present in Groups I+ and |I-VI;

The Groups I+ formulas do not share a significant structural element for treating a symptom of an Autism Spectrum Disorder (ASD) or
Neurodevelopmental Disorder (NDD), requiring the selection of alternatives for the compound or a pharmaceutically acceptable salt or
hydrate thereof, where “pharmaceutically effective amount of cyclic Glycyl-2-Allyl Proline (cG-2-AllylP), or cyclic cyclohexyl-G-2MeP, or
-cyclic cyclopentyl-G-2MeP to said mammal’.

Form PCT/ISA/210 (extra sheet) (July 2009)
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The Groups I+ share the technical features of a method for treating a symptom of an Autism Spectrum Disorder (ASD) or
Neurodevelopmental Disorder (NDD) in an animal suffering from such a disorder, comprising administering to the animal, a
pharmaceutically effective amount of cyclic glycyl-2-Allyl proline (cG-2-AllylP), or cyclic cyclohexyl-G-2MeP, or cyclic
cyclopentyl-G-2MeP to said mammal and where said symptom is a deficit in executive function, or anxiety, or abnormal fear
conditioning, or abnormal social behavior, or repetitive behavior. However, these shared technical features do not represent a
contribution over the prior art. .

Specifically, US 2011/0201614 A1 to Bickerdike discloses a method for treating a symptom of an Autism Spectrum Disorder (ASD) or
Neurodevelopmental Disorder (NDD) in an animal suffering from such a disorder, comprising administering to the animal, a
pharmaceutically effective amount of cyclic glycy!-2-Allyl proline (cG-2-AllylP), or cyclic cyclohexyl-G-2MeP, or cyclic
cyclopentyl-G-2MeP to.said mammal and where said symptom is a deficit in executive function, or anxiety, or abnormal fear
conditioning, or abnormal social behavior, or repetitive behavior (this invention provides methods of treating an animal having a cognitive
impairment, comprising administration to that animal an effective amount of a composition comprising cyclic G-2-AllylP, Para. [0017];
cyclic G-2AllylP in modes of cognitive deficit and affective state anxiety, Para. [0123]).

Additionally, Groups I+ and II-Vil share the technical features of a method for treating a symptom of an Autism Spectrum Disorder (ASD)
or Neurodevelopmental Disorder (NDD) in an animal suffering from such a disorder, comprising administering to the animal, a compound
or a pharmaceutically acceptable salt or hydrate thereof. However, these shared technical features do not represent a contribution over
the prior art. Specifically, US 2011/0201614 A1 to Bickerdike discloses a method for treating a symptom of an Autism Spectrum
Disorder (ASD) or Neurodevelopmental Disorder (NDD) in an animal suffering from such a disorder, comprising administering to the
animal, a compound or a pharmaceutically-acceptable salt or hydrate thereof {this invention provides methods of treating an animal
having a cognitive impairment, comprising administration to that animal an effective amount of a composition comprising cyclic
G-2-AllylP, Para. [0017]; cyclic G-2AllylP in modes of cognitive deficit and affective state anxiety, Para. [0123]).

Further, Groups I+ and I1-VI share the technical features of a compound having the basic structure of octahydropyrrolo[1,2-a}-
piperazine-1,4-dione and/or octahydropyrrolo[1,2-a]piperazin-1-one. However, these shared technical features do not represent a
contribution over the prior art. Specifically, US 2011/0201614 A1 to Bickerdike discloses a compound having the basic structure of
octahydropyrrolo[1,2-a]piperazine-1,4-dione and/or octahydropyrrolo[1 ,2-a]piperazin-1-one (certain embodiments of this invention
include novel derivatives of cPG having structures as described below (Formula 1), Para. [0052]; where X1is NR"and R'is H.).

The inventions listed in Groups I+ and 11-VIl therefore lack unity under Rule 13 because they do not share a same or corresponding
special technical features.

Form PCT/ISA/210 (extra sheet) (July 2009)
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