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O depolymerizing the corn lignin into a monomer.
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(57) Abstract: Methods for the production and isolation of a monomer from a biopolymer are described. The method includes ex-
tracting a biopolymer from a biopolymer source and depolymerizing the biopolymer into a monomer. Methods for the production
and isolation of a monomer from corn lignin are also described. The method includes extracting corn lignin from corn biomass and
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Box No. I1 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:

I:I Clalms Nos.:

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

2. I:I Claims Nos.:

because they relate to parts 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. D ClalmsNos

because they are dependent claims and are not drafted in accordance with the second and thlrd 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 appllcatlon as follows:
See Supplemental Box

1. I:l As all required addltlona] search fees were timely paid by the apphcant this international search report covers all searchable
claims.

2. D As all searchable claims could be searched wnhout effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the épplicant, this international search report 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 international search report is

resmctezcé to the invention first mentioned in the claims; lt is covered by claims Nos.:
1-7, 16-

Remark on Protest . D The additional search fees were accompanied by the applicant’s protest and, where apphcable the
payment of a protest fee.
D 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. ,

I:] No protest accompanied the payment of additional search fees.
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Box No Ill Observations where unity of invention is lacking

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. .

Group I+, claims 1-25 and 51-98, directed to a method for producing a monomer from a biopolymer source. Group I+ will be searched to
extent that it reads on a method for producing a monomer form the biomass comprising a nutshell from the candlenut tree, one solvent
methanol, without fee. It is believed that claims 1-7, 16-25 read on this restricted invention. Applicants must indicate 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 inventions in "+" group will result in only the restricted invention to be examined. For
additional fee(s), an exemplary election would be one divalent metal cation is copper (l1), one trivalent metal cation is aluminium (1i1),
reading on claims 1, 8-11 and 15. :

Group I, claims 26-50, directed to a method for producing an oligomer.

The groups of inventions listed above 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:

Special Technical Features (Distinct Technical Features): : .

The special technical feature of each invention in Group 1+ is a unique method for producing a monomer comprising a unique catalyst
and solvent, not required in any other invention in Groups I+. ' )

The special technical feature of Group I+ is a method for producing a monomer form the biornass, not required in Group Il

The special technical feature of Group Il is amethod of producing an oligomer, not required by group I+ '

Common Technical Features (Features Do Not Make a Contribution Over the Prior Art): . :
Groups I+ and |l share the technical feature of a method for producing a product from a biopolymer source, the method comprising
depolymerizing at least one biopolymer from the biopolymer source into the product within a system comprised of at least one solvent
and at least one catalyst. Invenitons of Groups I+ share the technical feature of claim 1.

However, this technical feature is not a unifying technical feature as it does not make a contribution over the prior art as being
anticipated by US 2012/0289692 A1 to Gray et al. (hereinafter Gray).

Gray discloses a method for producing a product from a biopolymer source, the method comprising depolymerizing at least one
biopolymer (abstract: lignocellulosic; para [0007]: lignocellulosic deconstruction technologies; para [0009]: catalytic biomass
deconstruction; para [0012]-{0013), [0044], [0059]; deconstruction =depolymerizing),.from the biopolymer source (abstract:
lignocellulosic; para [0033]: biomass . . . organic materials produced by plants; para [0012}-[0013] , [0044], [0059]), into the product
within a system comprised of at least one solvent (abstract, para [0009]- [0013]:solvents used in deconstruction) and at least one
catalyst (para [0012]; [0039]), wherein the product is a monomer (para [0010]: hydrolyze the cellulose and hemicellulose to their
monomeric components;para [0016]: monosaccharides . . . phenols).

Therefore, Groups I+ and Il lack unity under PCT-Rule 13.

Note: Phloretic acid is not a monomer that forms lignin polymer in corn. Phloretic acid is produced by hydrogenation of the 2-propenoic
side chain of p-coumaric acid. Thus, phloretic acid is a derivative of p-coumaric acid (a hydroxycinnamic acid), which is a monomer that
forms polymer in biomass, as evidenced by the article entitied, Influence of Plant Phenolic Acids on Growth and Cellulolytic Activity of
Rumen Bacteria, by Chesson et al., APPLIED AND ENVIRONMENTAL MICROBIOLOGY, p. 597-603 (September 1982), see abstract.
See also, US 3,689,540 A (James et al.) 5 September 1972 (05.09.1972). . '
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