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(57) Abstract: The disclosure provides embodiments directed to a 1,3-butylene glycol (BG) product that has a neutral odor, a compo-
sition comprising the BG product described here, and methods of using the BG product and compositions comprising the BG products.
BG products described here demonstrate exemplary qualities and characteristics of being natural, sustainable, and having a neutral
odor for use in cosmetics, cosmeceuticals, and personal care products. Such BG compositions of the description provide a BG product
that does not mask or alter the fragrance notes of the cosmetics, cosmeceuticals, and personal care products. The BG products and
compositions comprising such BG products as disclosed here are cost-effective while maintaining a neutral odor.
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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 searched, the appropriate additional search fees must be paid.

Group I: Claim 1, 5 and (6-7)/(1 and 5) directed toward a 1,3-butylene glycol (BG) product comprising one or more compounds selected
from the group consisting of: 5-norbornene-2-ol; 2-ethyl-I-hexanol; and salts, derivatives, analogs, or solvates thereof, or any
combinations thereof, wherein the BG product comprises bioderived BG (bioBG).

Group II: Claim 2 and (6-7)/2 directed toward a 1,3-butylene glycol (BG) product comprising one or more compounds characterized by
an odor-active region as measured by gas chromatography/ mass spectrometry/ olfactory (GC/MS/0) having a relative acquisition time
selected from a group consisting of: about 0.594 min having a fruity and/or solventy odor; about 0.628 min having a fruity odor; about
0.655 min having a citrus and/or peel odor; about 0.711 min having a solventy odor; about 1.328 mins having a roasty and/or exhaust
odor; and combinations thereof, where the BG product comprises bioderived BG (bioBG), and the bioBG has a relative acquisition time
of 1 min.

Group lll: Claim 3 and (6-7)/3 directed toward a 1,3-butylene glycol (BG) product comprising one or more compounds characterized by
an odor-active region as measured by gas chromatography/ quadrupole time-of-flight-mass spectrometry (GC/QTOF-MS), where the
odor-active region elutes at an acquisition time of about 12.2 mins at 66.0463 m/z, wherein the BG product comprises bioderived BG
(bioBG).

Group IV: Claims 4 and (6-7)/4 directed toward a 1,3-butylene glycol (BG) product comprising one or more compounds comprising a
mass spectrum as characterized by quadrupole time-of-flight-mass spectrometry electron ionization (QTOF El) at 70 eV, wherein the
mass spectrum comprises peaks: 39.0229 m/z; 43.0707 m/z; 53.0385 m/z; 57.0169 m/z; 66.0463 m/z; 74.0156 m/z; 81.0333 m/z;
85.0284 m/z; 91.0539 m/z; 95.0489 m/z; and 110.0724 m/z; or the mass spectrum comprises peaks: 39.0229 m/z; 43.0707 m/z,
53.038.5 m/z; 66.0463 m/z; 81.0333 m/z; 91.0539 m/z; 95.0489 m/z; and 110.0724 m/z, wherein the BG product comprises bioderived
BG (bioBG).

Group V: Claims 8 directed toward a 1,3-butylene glycol (BG) product, wherein the BG product comprises a bioderived BG (bioBG),
wherein the BG product further comprises one or more compounds, wherein 3-hydroxybutanal is in an amount of less than 25 ppm,; 4-
hydroxy-2-butanone is in an amount less than 25 ppm; 4-(3-hydroxybutoxy)butan-2-one is in an amount less than 25 ppm; 4-((4-
hydroxybutan-2- yl)oxy)- butan-2-one is in an amount less than 25 ppm; 1,2-propanediol is in an amount less than 1 ppm; 1,3 -
propanediol is in an amount less than 10 ppm; 2,3-butanediol is in an amount less than 1 ppm; 2,4- dimethy1-6-((1-(4-methy1-1,3-dioxan
-2-yl)propan-2-yl)oxy)-1,3-dioxane is in an amount less than 2 ppm; 4-(sec-butoxy)-2,6-dimethyl-1,3-dioxane is in an amount less than 4
ppm; 2,4-dimethyl-1,3- dioxane is in an amount less than 8 ppm; (E)-4-methy1-2-(prop-1-en-1-y1)-1,3-dioxane is in an amount less than
8 ppm; 3-hydroxybutyl acetate is in an amount less than 8 ppm; 1-(2-methy1-1,3-dioxan-4- yl)propan-2-ol is in an amount less than 8
ppm; 2-methyl-4-propyl-1,3-dioxane is in an amount less than 8 ppm; tri-substituted 1,3-dioxane is in an amount less than 8 ppm and/or
3- hydroxybutyl carbono-substituted in an amount less than 8 ppm, wherein R1 to R4 are the same or different; a hydrogen atom, a Cl -
C4 alkyl group optionally substituted by an OH group, or a C2-C4 alkenyl group optionally substituted by OH group; 2,4-dimethyl-2-vinyl-
1,3- dioxane; 2-(2,4-dim ethyl-1,3 -di oxan-2-yl)ethan-1 -ol; 2,2 4-trimethy1-1,3-dioxane; 4-methyl-1,3- dioxane, wherein the total of 2,4-
dimethy1-2-vinyl-1,3-dioxane; 2-(2,4-dimethy1-1,3-dioxan-2- ypethan- 1 -ol; 2,2 4-trimethyl-1,3-dioxane; 4-methyl-1,3-dioxane is in a
total amount of less than 34 ppm; (E)-4-methyl-2-(prop-1-en-1 -y1)-1,3 -dioxane ; 1-(4 -methyl-1,3 -dioxan-2-yl)propan-2-ol ; 2,4 -
dimethy1-1,3 -dioxanc ; 3 -hydroxybutyl (E)-but-2 -enoate; 3 -hydroxybutyl acetate; 3 -hydroxybutyl 3 - hydroxybutanoate , wherein the
total of (E)-4-methyl-2-(prop-1-en- 1-y1)-1,3 -dioxane ; 1 -(4-methy1-1,3- dioxan-2-yl)propan-2-ol; 2,4-dimethy1-1,3 -dioxane ; 3 -hy
droxyb utyl (E)-b ut-2-eno ate ; 3 -hy droxyb utyl acetate; 3-hydroxybutyl 3-hydroxybutanoate is in a total amount of less than 63 ppm or
wherein the total of 2,4-dimethy1-2-viny1-1,3-dioxane; 2-(2,4-dimethy1-1,3-dioxan-2-yl)ethan-l-ol; 2,2 4-trimethyl1,3 -dioxane ; 4-methyl-
1,3-dioxane; (E)-4-methyl-2-(prop-1-en-1 -y1)-1,3 -dioxane ; 1 -(4-methy1-1,3- dioxan-2-yl)propan-2-ol; 2,4-dimethy1-1,3-dioxane ; 3 -
hydroxybutyl (E)-but-2-eno ate ; 3 -hydroxybutyl acetate; 3-hydroxybutyl 3-hydroxybutanoate is in a total amount of less than 97 ppm;
methyl vinyl ketone is in an amount less than 8 ppm; 1-hydroxy-3-butanone is in an amount less than 1 ppm; acetone is in an amount
less than 6 ppm; formaldehyde is in an amount less than 2 ppm; crotonaldehyde is in an amount less than 1 ppm; acetaldol is in an
amount less than 1 ppm; acetaldehyde is in an amount less than 5 ppm; butyraldehyde is in an amount less than 4 ppm, 2-butanol,
wherein the total of 2,4-dimethyl2-vinyl -1,3 -di oxan e ; 2-(2,4-dim ethyl -1,3-di oxan -2-y1 )eth an -1 -ol ; 2,2,4-tri m ethyl -1,3 -di oxan e
; 4- methyl-1,3 -dioxane ; (E)-4-methyl-2-(prop-l-en-1-y1)-1,3-dioxane; 1 -(4-methy1-1,3-dioxan-2- yl)propan-2-ol; 2,4-dimethy1-1,3-
dioxane; 3 -hydroxybutyl (E)-but-2-enoate; 3 -hydroxybutyl acetate; 3 - hydroxybutyl 3-hydroxybutanoate; and 2-butanol is in a total
amount of less than 65 ppm; butyl acetate; butyl acrylatc ; 4-hydroxy-2-butanonc; 2-methoxymethy1-2,4,5-trimethyl-1,3-dioxolane
(solventy); 3 - heptanone ; 1 -octen-3 -one ; N-pentyl-2-butylamine; 3 -buten-2-one ; 2-butenal; 2,4 -dimethyl-1,3 - dioxane ; 2-e thy1-5 -
methyl-1,3 -dio xane ; butyl acrylate; 2-hepty1-1,3-dioxepane; 1 -hydroxy-2- propanone; 1,2 propanediol (12PDO); 1,2,3-butanetriol;
1,2,3-propanetriol; 1,3 propanediol (13PDO0); 1,4-butanediol (B D 0); 2,3 -butanediol (23BD 0) ; 2,5 -hexanedione ; 3 -buten-2-ol ; cis-
cryotyl alcohol; isopropyl alcohol (IPA); methyl vinyl ketone (MVK); n-butane (n-but); dimethylethanolamine (DMAE); toluene; and any
combinations thereof.
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Group VI: Claim 9 directed toward A 1,3-butylene glycol (BG) product, wherein the BG product comprises a bioderived BG (bioBG),
wherein the BG product does not comprise a compound selected from the group consisting of: 3 -hydroxy-butanal ; 4-hydroxy-2-
butanone; 4-(3-hydroxybutoxy)butan-2-one ; 4-((4-hydroxybutan2-yl)oxy)-butan-2 -one ; 1,2-propanediol; 1,3 -propanediol; 2,3 -
butanediol ; 2,4-dimethy1-6-al -(4- methyl-1,3 -dioxan-2-yl)propan-2-yl)oxy)-1,3 -dioxane ; 4-(sec-butoxy)-2,6-dimethy1-1,3-dioxane; 2,4-
dime thy1-1,3-dioxane; (E)-4-methyl-2-(prop-1 -en-l-y1)-1,3 -dioxane ; 3 -hydroxybutyl acetate; 1 -(2- methyl-1,3 -dioxan-4-yl)propan-2-ol
; 2-methyl-4-propy1-1,3-dioxane; tri-substituted 1,3 -dioxane and/or 3-hydroxybutyl carbono-substituted wherein Rl to R4 are the same
or different; a hydrogen atom, a CI-C4 alkyl group optionally substituted by an OH group, or a C2-C4 alkenyl group optionally substituted
by OH group; 2,4-dimethy1-2-vinyl-1,3-dioxane; dimethy1-1,3 -dioxan-2-ypethan-1 -ol; 2,2 4-trimethy1-1,3-dioxanc; 4-methyl-1,3-
dioxanc; (E)-4- methy1-2-(prop-1-en-1-y1)-1,3-dioxane; 1-(4-methyl-1,3-dioxan-2-yl)propan-2-ol; 2,4-dimethy1-1,3- dioxane; 3-
hydroxybutyl (E)-but-2-enoate; 3-hydroxybutyl acetate; 3-hydroxybutyl 3- hydroxybutanoate; methyl vinyl ketone; 1-hydroxy-3-butanone;
acetone; formaldehyde; crotonaldehyde; acetaldol; acetaldehyde; butyraldehyde; 2-butanol; butyl acrylate; butyl acetate; 4- hydroxy-2 -
butanone ; 2 -methoxymethy1-2,4,5 -trimethyl-1,3 -dioxo lane (solventy); 3 -heptanone ; 1- octen-3 -one ; N-pentyl-2-butylamine; 3 -
buten-2-one ; 2-butenal; 2,4-dimethy1-1,3-dioxane; 2-ethy1-5 - methyl-1,3 -dioxane ; butyl acrylate; 2-hepty1-1,3-dioxepane; 1-hydroxy-
2-propanone; 1,2 propanediol (12PDO0); 1,2,3-butanetriol; 1,2,3-propanetriol; 1,3 propanediol (13PDO0); 1,4-butanediol (BDO); 2,3-
butanediol (23BDO); 2,5-hexanedione; 3-buten-2-ol; cis-cryotyl alcohol; isopropyl alcohol (IPA); nbutane (n-but); dimethylethanolamine
(DMAE); toluene; and or any combinations thereof, wherein the BG product comprises bioderived BG (bioBG).

Group VII: Claim 10 directed toward a 1,3-butylene glycol (BG) product, wherein the BG product does not comprise one or more
compounds having an odor-active region as measured by gas chromatography/ quadrupole time-of-flight-mass spectrometry (GC/QTOF
-MS), wherein the odor-active region elutes at an acquisition time selected from a group consisting of: about 12 mins at 59.0489 m/z,
about 13 mins at 57.0698 m/z, about 15.5 mins at 70.0411 m/z, about 28.5 mins at 114.0675 m/z, and combinations thereof, wherein the
BG product comprises bioderived BG (bioBG).

Group VIII: Claim 11 directed toward a 1,3-butylene glycol (BG) product, wherein the BG product does not comprise one or more
compounds comprising a mass spectrum as characterized by quadrupole time-of-flight-mass spectrometry electron ionization (QTOF EI)
at 70 eV, wherein the mass spectrum comprises an odoractive region, wherein the mass spectrum is selected from the group consisting
of: (a) 43.017 m/z, 55.0541 m/z, 73.0283 m/z, 86.0723 m/z, 97.0642 m/z, and 115.0752; (b) 41.0385 m/z, 57.0698 m/z, 68.0259 m/z,
72.0569 m/z, 85.0646 m/z, 99.0801 m/z, and 114.1033 m/z; and (c) 43.0179 m/z, 57.0336 m/z, 72.0206 m/z, 86.0362 m/z, 114.0675
m/z, 128.0830 m/z, 138.0670 m/z, and 155.1060 m/z, wherein the BG product comprises bioderived BG (bioBG).

Group IX: Claims 12-13 directed toward a 1,3-butylene glycol (BG) product, wherein the BG product comprising bioderived BG (bioBG)
does not comprise one or more compounds comprising: an odor-active region as measured by GC/MS that elutes at an acquisition time
selected from a group consisting of: about 9.3 mins (toluene); about 9.6 mins (butyl acetate); about 10.5 mins (butyl acrylate); about 16
mins (4-hydroxy-2-butanone); and any combinations thereof, where bioBG elutes at an acquisition time of about 18 mins; or an odor-
active region as measured by GC/MS that elutes at an acquisition time selected from a group consisting of: about 9.3 mins (toluene);
about 9.6 mins (butyl acetate); about 10.5 mins (butyl acrylate); about 11 mins; about 11.7 mins; about 14.2 mins; about 16 mins (4-
hydroxy-2-butanone); about 17.7 mins; and any combinations thereof, where bioBG elutes at an acquisition time of about 18 mins.

Group X: Claim 14 directed toward a 1,3-butylene glycol (BG) product, wherein the BG product does not comprise one or more
compounds comprising an odor-active region as measured by GC/MS/0 that elutes at an acquisition time selected from the group
consisting of: -2.5 mins (rubber and/or plastic and/or green; 3-buten-2- one); -2.7 mins (plastic); -2.9 mins (solventy; 2-butenal); -4.6
mins (plastic: 2,4-dimethyl-1,3- dioxane); -6.2 mins (fruity and/or plastic; 2-ethyl-5-methyl-1,3-dioxane); -6.6 mins (plastic and/or pungent
and/or mushroom and/or metallic; butyl acrylate); -8.2 mins (fruity and/or plastic and/or metal and/or mushroom; 2-hepty1-1,3-
dioxepane); about 11.8 mins (waxy and/or fatty) ; and any combinations thereof, where the BG product comprises bioderived BG
(bioBG).

Group XI: Claim 15 directed toward a 1,3-butylene glycol (BG) product, wherein the BG product does not comprise one or more
compounds comprising an odor-active region as measured by GC/MS/0 that elutes at an acquisition time selected from the group
consisting of: -9 mins - -9.2 mins (relative acquisition times -0.5 min, -0.506 min, -0.511 min, respectively) having a fusel and/or sulfur
and/or oil odor; -9.3 mins (relative acquisition time 0.517 min; toluene); -10.2 mins - -10.4 mins (relative acquisition times 0.567 min,
0.572 min, 0.578 min, respectively) having a fruity and/or plastic odor; -10.5 mins - -10.7 mins (relative acquisition times 0.583 min 0.589
min, 0.594 min, respectively) having a fruity and/or floral and/or plastic odor; and -13.3 mins - 13.5 mins (relative acquisition times 0.739
min, 0.744min, -0.75 min, respectively) having a plastic and/or roasty odor; and any combinations thereof, where the BG product
comprises bioderived BG (bioBG).

Group XlI: Claim 16 directed toward a 1,3-butylene glycol (BG) product, wherein the BG product does not comprise one or more
compounds comprising an odor-active region as measured by GC/MS/0 having a relative acquisition time selected from a group
consisting of: about 0.417 min (rubber and/or plastic and/or green), about 0.450 min (plastic), about 0.483 min (solventy), about 0.783
min (plastic), about 1.033 min (fruity and/or plastic), about 1.1 mins (plastic and/or pungent and/or mushroom and/or metallic), about
1.367 mins (fruity and/or plastic and/or metal and/or mushroom), about 1.967 mins (waxy and/or fatty), and combinations thereof, where
the BG product comprises bioderived BG (bioBG), and the bioBG has a relative acquisition time of 1 min.

The inventions listed as Groups I-XIl 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:

Group | requires one or more compounds selected from the group consisting of: 5-norbornene-2-ol; 2-ethyl-I-hexanol; and salts,
derivatives, analogs, or solvates thereof, not required by Groups II-XIV.

*ee*CONTINUED ON SUPPLEMENTAL PAGE****x**
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Group Il requires one or more compounds characterized by an odor-active region as measured by gas chromatography/mass
spectrometry/olfactory (GC/MS/0) having a relative acquisition time selected from a group consisting of: about 0.594 min having a fruity
and/or solventy odor; about 0.628 min having a fruity odor; about 0.655 min having a citrus and/or peel odor; about 0.711 min having a
solventy odor; about 1.328 mins having a roasty and/or exhaust odor; and combinations thereof, not required by Groups | and 1lI-XIV.

Group lll requires one or more compounds characterized by an odor-active region as measured by gas chromatography/quadrupole
time-of-flight-mass spectrometry (GC/QTOF-MS), where the odor-active region elutes at an acquisition time of about 12.2 mins at
66.0463 m/z, not required by Groups I-Il and IV-XIV.

Group IV requires one or more compounds comprising a mass spectrum as characterized by quadrupole time-of-flight-mass
spectrometry electron ionization (QTOF EI) at 70 eV, wherein the mass spectrum comprises peaks: 39.0229 m/z; 43.0707 m/z; 53.0385
m/z; 57.0169 m/z; 66.0463 m/z; 74.0156 m/z; 81.0333 m/z; 85.0284 m/z; 91.0539 m/z; 95.0489 m/z; and 110.0724 m/z; or the mass
spectrum comprises peaks: 39.0229 m/z; 43.0707 m/z; 53.038.5 m/z; 66.0463 m/z; 81.0333 m/z; 91.0539 m/z; 95.0489 m/z; and
110.0724 m/z, not required by Groups I-lll and V-XIV.

Group V requires one or more compounds, wherein 3-hydroxybutanal is in an amount of less than 25 ppm; 4-hydroxy-2-butanone is in
an amount less than 25 ppm; 4-(3-hydroxybutoxy)butan-2-one is in an amount less than 25 ppm; 4-((4-hydroxybutan-2- yl)oxy)- butan-2-
one is in an amount less than 25 ppm; 1,2-propanediol is in an amount less than 1 ppm; 1,3 - propanediol is in an amount less than 10
ppm; 2,3-butanediol is in an amount less than 1 ppm; 2,4- dimethy1-6-((1-(4-methy1-1,3-dioxan-2-yl)propan-2-yl)oxy)-1,3-dioxane is in
an amount less than 2 ppm, 4-(sec-butoxy)-2,6-dimethyl-1,3-dioxane is in an amount less than 4 ppm; 2,4-dimethyl-1,3- dioxane is in an
amount less than 8 ppm; (E)-4-methy1-2-(prop-1-en-1-y1)-1,3-dioxane is in an amount less than 8 ppm; 3-hydroxybutyl acetate is in an
amount less than 8 ppm; 1-(2-methy1-1,3-dioxan-4- yl)propan-2-ol is in an amount less than 8 ppm; 2-methyl-4-propyl-1,3-dioxane is in
an amount less than 8 ppm; tri-substituted 1,3-dioxane is in an amount less than 8 ppm and/or 3- hydroxybutyl carbono-substituted in an
amount less than 8 ppm, not required by Groups I-IV and VI-XIV.

Group VI requires a product that does not comprise a compound selected from the group consisting of: 3 -hydroxy-butanal ; 4-hydroxy-2
-butanone; 4-(3-hydroxybutoxy)butan-2-one ; 4-((4-hydroxybutan 2-yl)oxy)-butan-2 -one ; 1,2-propanediol; 1,3 -pro panediol; 2,3 -
butanediol ; 2,4-dimethy1-6-al -(4- methyl-1,3 -dioxan-2-yl)propan-2-yl)oxy)-1,3 -dioxane ; 4-(sec-butoxy)-2,6-dimethy1-1,3-dioxane; 2,4-
dime thy1-1,3-dioxane; (E)-4-methyl-2-(prop-1 -en-l-y1)-1,3 -dioxane ; 3 -hydroxybutyl acetate; 1 -(2- methyl-1,3 -dioxan-4-yl)propan-2-ol
; 2-methyl-4-propy1-1,3-dioxane; tri-substituted 1,3 -dioxane, not required by Groups |-V and VII-XIV.

Group VIl requires a product that does not comprise one or more compounds having an odor-active region as measured by gas
chromatography/ quadrupole time-of flight-mass spectrometry (GC/QTOF-MS), wherein the odor-active region elutes at an acquisition
time selected from a group consisting of: about 12 mins at 59.0489 m/z, about 13 mins at 57.0698 m/z, about 15.5 mins at 70.0411 m/z,
about 28.5 mins at 114.0675 m/z, and combinations thereof, not required by Groups I-VI and VIII-XIV.

Group VIl requires a product that does not comprise one or more compounds comprising a mass spectrum as characterized by
quadrupole time-of-flight-mass spectrometry electron ionization (QTOF El) at 70 eV, wherein the mass spectrum comprises an odor
active region, wherein the mass spectrum is selected from the group consisting of: (a) 43.017 m/z, 55.0541 m/z, 73.0283 m/z, 86.0723
m/z, 97.0642 m/z, and 115.0752; (b) 41.0385 m/z, 57.0698 m/z, 68.0259 m/z, 72.0569 m/z, 85.0646 m/z, 99.0801 m/z, and 114.1033
m/z; and (c) 43.0179 m/z, 57.0336 m/z, 72.0206 m/z, 86.0362 m/z, 114.0675 m/z, 128.0830 m/z, 138.0670 m/z, and 155.1060 m/z, not
required by Groups I-VIl and IX-XIV.

Group IX requires a product that does not comprise one or more compounds comprising an odor-active region as measured by GC/MS
that elutes at an acquisition time selected from a group consisting of: about 9.3 mins (toluene); about 9.6 mins (butyl acetate); about
10.5 mins (butyl acrylate); about 16 mins (4-hydroxy-2-butanone); and any combinations thereof, where bioBG elutes at an acquisition
time of about 18 mins; or an odor-active region as measured by GC/MS that elutes at an acquisition time selected from a group
consisting of: about 9.3 mins (toluene); about 9.6 mins (butyl acetate); about 10.5 mins (butyl acrylate); about 11 mins; about 11.7 mins;
about 14.2 mins; about 16 mins (4-hydroxy-2-butanone); about 17.7 mins; and any combinations thereof, not required by Groups I-VIII
and X-XIV.

Group X requires a product that does not comprise e one or more compounds comprising an odor-active region as measured by
GC/MS/0 that elutes at an acquisition time selected from the group consisting of: -2.5 mins (rubber and/or plastic and/or green; 3-buten-
2- one); -2.7 mins (plastic); -2.9 mins (solventy; 2-butenal); -4.6 mins (plastic: 2,4-dimethyl-1,3- dioxane); -6.2 mins (fruity and/or plastic;
2-ethyl-5-methyl-1,3-dioxane); -6.6 mins (plastic and/or pungent and/or mushroom and/or metallic; butyl acrylate); -8.2 mins (fruity
and/or plastic and/or metal and/or mushroom; 2-hepty1-1,3-dioxepane); about 11.8 mins (waxy and/or fatty) ; and any combinations
thereof, not required by Groups I-IX and XI-XIV.

Group Xl requires a product that does not comprise one or more compounds comprising an odor-active region as measured by
GC/MS/0 that elutes at an acquisition time selected from the group consisting of: -9 mins - -9.2 mins (relative acquisition times -0.5 min,
-0.506 min, -0.511 min, respectively) having a fusel and/or sulfur and/or oil odor; -9.3 mins (relative acquisition time 0.517 min; toluene);
-10.2 mins - -10.4 mins (relative acquisition times 0.567 min, 0.572 min, 0.578 min, respectively) having a fruity and/or plastic odor; -10.5
mins - -10.7 mins (relative acquisition times 0.583 min 0.589 min, 0.594 min, respectively) having a fruity and/or floral and/or plastic
odor; and -13.3 mins - 13.5 mins (relative acquisition times 0.739 min, 0.744 min, —0.75 min, respectively) having a plastic and/or roasty
odor; and any combinations thereof, where the BG product comprises bioderived BG (bioBG), not required by Groups I-X and XII.

Group Xll requires a product that does not comprise one or more compounds comprising an odor-active region as measured by
GC/MS/0 having a relative acquisition time selected from a group consisting of: about 0.417 min (rubber and/or plastic and/or green),
about 0.450 min (plastic), about 0.483 min (solventy), about 0.783 min (plastic), about 1.033 min (fruity and/or plastic), about 1.1 mins
(plastic and/or pungent and/or mushroom and/or metallic), about 1.367 mins (fruity and/or plastic and/or metal and/or mushroom), about
1.967 mins (waxy and/or fatty), and combinations thereof, not required by Groups I-XI.
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Continuation of Box No. Il Observations where unity of invention is lacking
Common Technical Features:

Groups I-XII share the share the common technical feature of a 1,3-butylene glycol (BG) product, wherein the BG product comprises
bioderived BG (bioBG).

However, these shared technical features do not represent a contribution over prior art, because the shared technical feature is
anticipated by US 2021/0101855 A1 to Genomatica, Inc. (hereinafter Genomatica). Genomatica discloses a 1,3-butylene glycol (BG)
product (Para [0076] Provided herein are purified bio-BG products as well as processes and systems for producing such purified bio-BG
products; Para [0006] whereby the bioderived 1,3-BG includes detectable levels of one or more compounds selected from 3-hydroxy-
butanal, 4-hydroxy-2-butanone) wherein the BG product comprises bioderived BG (bioBG) (Para [0010] In some embodiments, the
bioderived 1,3 - BG has a chemical purity of 99.0 % or more).

As the shared technical features were known in the art at the time of the invention, they cannot be considered common technical

features that would otherwise unify the groups. Therefore, Groups I-XII lack unity under PCT Rule 13.

ltem 4 Cont.: Claims 17-31 are unsearchable claims because they are dependent claims and are not drafted in accordance with the
second and third sentences of Rule 6.4(a).
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