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ORTEP of R-fasoracetam monohydrate Form Il
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ORTEP of R-fasoracetam anhydrate
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ORTEP of R-fasoracetam monohydrate Form |
Figure 32
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ORTEP of R-fasoracetam urea cocrystal Form B

Figure 36

SUBSTITUTE SHEET (RULE 26)



WO 2019/143824 PCT/US2019/014022
37/137
Si‘i’sfiz"iii‘filgfiiiiifi!;:xiisiiiz[:‘(?,(gi‘iijf
(11}
L
P
o i YL
m o
St
g..
Q 7 !
o 1w
3 AN
“ § ARG N k
o | — N
—
S L U,
£ e JS——— oA
SL & >
o i
O L kot et B
® | S R S I >
o i ™ P o
S | T — o5 3
L " Pas B ol ¥ sl ——
1 ko e L
o o ]
© S y—
: T,
St = ]
5§ .
“ %
. o~ s
g - e ,.’j
D - Q:wm:;;“
o = 3
1 * 1
x b o for ]
T E
O & :
L=} .
K28 ) 4
S Lhddddadadidaddisdd il idad il il il AL
£E= o < < & o oy o < =
— & o < = < e < <&
ne = S S = & = = oy D
A - S - T S O T T~ T

(s1un *qup) Aysuazu|

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/014022

WO 2019/143824

38/137

(o2 6C
5% Ay Y 87

8¢ aunbi4

o

q wJio4 _m”_.m>huOu ealn wejladeiosel}
-d Jo usdnled QdUX palejnwis =
g wio4 _mum>hu0u ealn

. wejdoelosey-y Jo uwdned gdyx =

e

T T s i e

<

i

3

Bt

& vy
‘.

T NI

308

P
¢l

suJajjed

adyx jo AepanQ

139

as

84

a6

611

(s11un “qup) Aysuaju|

SUBSTITUTE SHEET (RULE 26)



WO 2019/143824

Overlay of XRPD Patterns

PCT/US2019/014022

39/137

Simulated XRPD pattern of R-

fasoracetam anhydrate

@

i

Simulated XRPD pattern of R-
fasoracetam monohydrate Form Il

@

®

Simulated XRPD pattern of R-
fasoracetam monohydrate Form |

o
-
o

Simulated XRPD pattern of R-
fasoracetam urea cocrystal Form B

XRPD pattern of R-fasoracetam

urea cocrystal Form B

®

«m“!;

119

o & o2 ==
T~ L L i

(s11un -qup) Aysuaju|

SUBSTITUTE SHEET (RULE 26)

35

"y

26 (%)

Figure 39



PCT/US2019/014022

WO 2019/143824

40/137

of ainbi4

016 MS V1S

J. 06T 08T O0LT 09T O0ST OvT O¢€lT

URCTR S SLIONS I IR S TIPS TS WS S S bontineds 3.

0¢T OTT 00T 06 08 0L 09 09 oy 0¢ 0¢

PAY St S hesinmstonetondd £ Bdwdododo bt S 3

(0]

J.19°T0T 3=9sU0

-v8r z8°'7¢1- pazijewsou
W 0S'¢9S- |eJ3a3u|

e

Muw
0T

ajnuiwy/o, 01 e djespAyue wejaseloses-y Jo weibowsay] H9sd

oxa,

SUBSTITUTE SHEET (RULE 26)



WO 2019/143824 PCT/US2019/014022

41137

o -
© @

Figure 41

. W
TP ITTIerTrTrUrTITeTTITITIorTITrTTITTTTTyTITITEEL -
3 E L, Pt
N (2] -
2 g .E > oy
= o o
jns ‘d-.; ""uo- &¥
Q [~ LLp)
) o cl
o FRd
. v 4-!2'
© =5
. "ll-m © 3
- xg 20 &
R s O ™3
O& n_qd
. EZ- £S5
v
. S @8 w T
N 2g ©9 &Y
n i 28 2o %
c i @ ®© =0
R xXg ng
‘8 ||:|{““- 2y
o . -, =3
b {od
© | o
o i
()] ‘_v o
| |
R ~
: yook
>
St
,q_,b
! ¢
1 -
RO
AR
o
4
;
e ~ 0
Gttt byt et kei ittt Wy

e &5
ﬁ o o0 ™ ] W - o &4 o]

(s11un -qup) Aysuaju|

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/014022

WO 2019/143824

42/137

Zy 2anbi4

1

q wio4 _wuw?_uOu ealn wejadeiose}

LE IO N R M R U 0 DU 0 A

wejadelose)-y Jo uianed adyx = @

11 w104 wu.mh_o>£O:OE wejaoelose}

TTTTTTTeTTTs

LS00 SOV BULYINE TS SISOV DK SURLSONE N R S8 U SNSRI . 2

w5 6T 97 £7 L4 L ¥1 141 8 s
w. 20000 200t ) Mﬁ% EAMME 00t 1000 MAN- NS MR yts
rossemsa ] pnt w\m

i,

X

-Y Jo usaned gdyx peiejnuis n@u

q wJio4 _mum>._uOu eain

| w104 wum._ﬁ>£0:0.x: welaoeiose} . .
-Y J0 usenzed adyx parejnwis uﬁm@

-¥ Jo wianed gdyx paie|nwis u@w
ajespAyue welaseiosey
-4 Jo uwianed Qdyx palejnwis = @

b3

¥tk

1

$odindodined

A
IRTRINGE T I

Wil

ERREERRRRS RN NN

suJajjed

a

daX

jo

Aelid

AO

{13y

0L

08

06

001

‘qp) Aysuayu|

wun

(s3

SUBSTITUTE SHEET (RULE 26)



WO 2019/143824 PCT/US2019/014022

43/137

o

4
o
-

LM M S It S O S R S
I b
«\\\\«\\\\wx\\v\:\*‘

NS
‘\w

P

R

R
X \\\\\\\\\\\w
s

NN
A

R

e

\\\\\\\\\‘(.ww“\\\x\\’
e

R R g

R

M‘\\\‘§\\\‘§\w
m\\g\:

SN

N

R\ {

AN . .
RN N »

s

$
28

M AAL

|
267

28 (%)

3
= XRPD pattern of R-fasoracetam

monohydrate Form |

@ = XRPD pattern of urea

3= XRPD pattern of R-fasoracetam
urea cocrystal

(2] —_
C o N et
S & e - T
w - e \wm\\\w&\\\"—,\\\ - e
b= e R . 5 SR
= RS S i B
I‘:{\,\,\,\,\,\,\,\,\,\,\,\\\,\,\,\,\\\\\\ R St “““““‘:::“"‘ = g
3 RRADINNNN ]
oL «m}\\\\\‘ - ] o™
a - A«\\\\\’c::::::*'..:‘:‘;‘;‘m‘"\‘\‘\"‘“{,“\Q\\ = a R il <
N b S | o)
m » m{\\“ «W e S
X b e—— e R JOREEER ;
NN SRR = ~
- e . =]
[rem N oy O
o I e 4 L
> N - W ' i
[+ 3 oS 3 e o
3 " e 3 =y N
-~ ey
[ o |
o L A Yo
S S —— . ] 1 o
i o ™ T e
O+ o~ «
» SRR :"\‘:“:: ? i}

- N 4]
.

11

e

N
N »
\\\.
~ S
N
N

€

E:

TR
7
:
:

N
3

N

g
b &
N S
o
'kssstzqs‘s!%t!sixza(:‘;\\ﬁ?}i#filﬁ]l Wy

o = o o
™~ W b e

$

3

110

(s11un “qup) Aysuajuy

SUBSTITUTE SHEET (RULE 26)



XRPD pattern of R-fasoracetam urea cocrystal Form A

WO 2019/143824 PCT/US2019/014022
44/137
k]
CCTTIETTRIIITTIT I T TY IO TR NI I P U TOY PO Ty 1YY T &4
. =Y R
- 3
i -<."‘;; \ ;:‘
2 wl:-m”:..:;)_ 4 H
. ‘“{}} B
" '“""’g . g
: = ]
: =3 1%%
..... w4
* e R
L 04 — R
" o & , S S, BN
. N e . o~
i - | -
g » —? 18
b o e = <
L bovd S E
. — ] o
o 4 =
- - 4 & K=
. w0 i - L
‘ i} 3
g 3 e I
3 o § ]
N et o
. = A .
3 I
o - T e
. ’:r_ .
. ) B
R w- =
- N &
Ciptadresdbaaardaaaadaaaatreeada b aaiabeiiatai g L e
peved fren] o Do) o] Peeed [oves) et o
& reed el feed] foned foee] Peeed hese] faesd oo
Poee) o frowe o fraea] o] o e o

10000

(s11un -qupb) Ayisuaju

SUBSTITUTE SHEET (RULE 26)



WO 2019/143824 PCT/US2019/014022

45/137
~
20020 0 T O A0 S T T 06 0 0 6 0% 000 M 100 At M DY J R M 100 0 0 0 0 St A - R
,,,,, .,
0 TN
@
o3
-
! © 1o
Nwwzm
; oy
. 8o
3 Mo
!
! N
o © E
— I
=2 b ™
‘e
o
“ n
E "3
8 S
© >
o L
(@]
o
X .
X
N poved
o
EIS0 TUET00 T 0 TO0 VUR 0% 108 VUK OO0 00 00 U055 08 00 OO0 JUC.00 UL 00 U0 J0F V3% 000 N VUL WL 0% JU0 JO% U U0 O J00 0 00 00 0% | ey
o) ] o o] fooe]
$ ¢ 5§ & 2 8 g8 8 § °
e y ] N e w w ¥ «N

(s;;uh ‘qip) A)isuaiuy

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/014022

WO 2019/143824

46/137

0005 4

0000T

000ST

00007 -

000s¢™

gy ainbi4

(wdd) T4
T 9T 8T O N 2t ve 9¢ w ¢ 0t T m v'e 9¢ 8¢ o.v
e o o, O, i e Py L
te) =]
& a 3 8 [~
s » POy Genncbnnigereaderiiny nsmonhonman s
i o BT e EEL AN AT
(OIS O
oy, NN 4 e A
BECERRER SRR3R v NN RN M t
AAONNNN O WWwwwwwwwdN B e ponenspror
SR ISIN DY gz GRHRRUEEEEY ,.T...&YEE.EYEE
[ € %SSSSSSQJQJ
RPWROOOON
W
wwwww ¥
SENEARARN
=L
oD 00
O000O0
O0O0O0O0
s\\ \\.\\ \\\ A \M
/ : /
4 /
/
7

Nv qw 9 wv om

s ¥'s 99 89 99

“

O%H
% s
Py - NH ;
c ,
w/‘iXEf x\\w
q/ez 1 g
o v

|e3sA1209 eain we)adeiose)-y PaA|OSSIpP Jo winioads YINN-H,

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/014022

WO 2019/143824

47137

Ly a1nbi4

016 MS VLS

J. 06T 08T O0LT 09T OST O¥T O€T OCT OIT OOT 06 08 0OL 09 0s OF 0 OC¢

PIPETIN ST RESRTNAE PR DX PEPR PP P 55 305 S J0 Y0 WS O S SCTPC 505 M SO SE S SISV JiE0 RIS, DR R S5 LU Y S5 I0 D SO0 B TL P SITR S5 SR P05 205 S0k S5 108 305 SPIEL 6 Tt 20155 915 JL WK BT PP T 28 WL SES 5 WS J5 35 3 B55 S I3

01
| A
- T-v3r 88'STT- pazijewJou ]
T W 6059 1848331 { 14, 5,79:Z0T 195UO
— \
R AN
e P } e
5 ;
ik -
(g wio4 03 pelaAUO)) ¥ Wo.4 [e3sAi1009 Bain wejadeiose)-y jo weibowisy) 9Sq OXdy

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/014022

WO 2019/143824

48/137

016 MS VLS

AIUE

J. 06T 08T O0OLT 09T O0OST Ovl

S b o ndo Doy booeborbosSnrSns s Fovbrsdos tordh

0€ET 0¢T OIT 00T 06 08 0L 09 0s oOoF 0t 0C O

ERRC ST ST IS 0 W0 S T S8 T S S e TS S5 S 55 LIS T IOE S S S S8 T T S 5 S S T ST ST S o eretr Soitor e odiomsting derirr Snr Smp B b S o o lor s B i i T B

s

Mu
0S
| D.ZLTETIBSUO .
]
. ,
f..ffeif
s)\.ffrzzifei : f/._
B e o T "
%
T-v8l 9692~ pazjjewJou
W S/'SOTS- |eJSa1u]
ealn jo weibouwayly H9sa 0X?d,

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/014022

WO 2019/143824

49/137

6 a4nbi4

(o) OF
1355 % 67 9z £ 0c L1 ¥1 4 8 5

¥ ﬁ%; TR ANRRAT AR

LRy ; | B 3 \“” - 4 , ; \s«f\w\}.«w‘- W\..,S&o..:w.\ .\\?.\\z\\r\{.\\i%\e%t\)y?m
i i
. ]
Y WJI04 _Nam>hu0u ealn wejladeiose} P 3
-y Jo wisnied adyX pale|nwis =( 5} ~
m.. V WwJo4 [e1sA1003 eain M
. Wwejddelose)-Yy Jo uidned qdyx = @

SO0 SR WOOR SO0 D05 SO0 0.3

b SHE SO SO SUW 5005 90 WIS T IO OO SO00L S0 SO0F SOPS SO, JE0L TOOIE JOUE SO SOP0. SO0 WUSDUCs LUN. SUP SRR 3005 SO0 SOO0 SO s JOO% 3

Sndanndane sl

o

wiayied adyX jo Aeano

oy

099

08

a1

(s11un *qup) A1isuayuy

SUBSTITUTE SHEET (RULE 26)



D)

&

PCT/US2019/014022

™,

s

50/137

WO 2019/143824

0G a4nbi4

SE rA% 67 97 €< a7 L1 1 11 8 &
LIS S0 St SO SASN SIS SEN SO WA SHSS SN et 1 WAt et et T TR Mw
; o M.» 4
Wy A :
18844 i Y
Iy i 3 W P e v
; ¥ m H \M ] 4z
o g el 3
g1 ; I Y11 W
H m w ] lw.-
\ 1 =
i S
-1 09 i
i i 3
- . &
8 - L
. - 08
” p1oe JjsawiL} pue H
B wejaoe.ose)-y [e3sA1200 Jo usslied QduX = Y - 001
H p1oe 2153w} jo uiaed qdyx = ﬁ“,ww H
- | wio4 S1epAyouow wWesseiosey-y jo uisned adyx = @ ]
SERTIUR S0 WU S0 05 SUUWUNE L 20 S0 U, SO SOV UUNS. 00 005: TUUN SO U0 U SR 00 S Wk 0% 001 S R SO S0E SO MUK SUE SO SO WO 00K SUUL SO, SO TR SO YO U 1000 SO A @NM

sulaped qdyXx jd Aepanp

SUBSTITUTE SHEET (RULE 26)



XRPD pattern of R-fasoracetam:trimesic acid cocrystal

WO 2019/143824 PCT/US2019/014022
51/137
i
3 H A S A T TN SN NN T VT T Y \%‘T‘“ o3
; J e
i R
ST 1
o o - .
s P < AR —— -
S ) . an
O - s 10 2
3 T 18>
a} A 2
3 ot AR ™
8 &% e —— .
8 (’\&«m * o
¥ o ], T ™
gr»vm-—‘“’”ﬁgm
& S
“ 418 —
. = ox ) e R . [<}]
P S
- X3 . =]
) N s - 4 o
s e ¥ N ‘ —
3 - o i
b Feeny MW .
) © ‘”’33'3—&.
3 'i(__
s -
g T
eed
! )
< <t
R aaaliEL eSSy ot
. il
3 ~ B
. @ T |
e o
! 2
H R U FOUNE: OO JO00C SUUOR JU0EE LU0 TR SO0 VOO OO O SR TIN O O T OO SO0 S0 | % Wy
foore] foond & aesd found < o
o] Lol ey fveel ] o
N2 i 4] - ®y o4 ]

SUBSTITUTE SHEET (RULE 26)



WO 2019/143824 PCT/US2019/014022

52/137

AN 00 00 T A D A A R A I I A A T A RN S ;{’ﬁ
i~ ..-s;g“w
- s
wéx'
b B, e
i W“‘"""&xw
N TTE 4 &
. M‘a%“ 3
- ?{‘ ,‘M‘..
e ——T =
- .
4 & o
i 3 o
i 3;: S B
— 4 o g
& S = 1
L - L
or ‘*Wm“.‘_’iw &4
(72]
Qi B
£ %71 o
= P e S N
- . T ] 0
Y ;)3 o q’_)
o o R .
C:’ R - 3
tel MW« 4 S
b S L.
D ;
b
®© ™ E
Q-: g et K LN a
o | . -
- o E
m b ol “‘M'
% F o < ST e -
oo e e pe ot
L = e
: o ¥
L m»ﬂt‘.‘;‘%“
o } fo e
4 ™~ o ®
w Wm,a{r
it da s estsvaydaa it e vdery gt reaadiaa g & i3
Pee] fored ove] &
E $ 3§ 2 8 8 8 &8 -°
— - NN o 0 & h23 &3

(s11un *qup) A1isuayuy

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/014022

WO 2019/143824

53/137

0005~

0000T

000ST 4

0000¢

000s¢-

LY A

<

canmnang. weeeens

@

S

[egy
ifwd gt

rrsssssososond

0000€

W

e gAY trenasigo.r,

gG aInbi4

(wdd) 14

0'¢ SC (083 oY Y 0's S'S 09 S'9 0L §SL 0’8 9’8
o =Ry ; ¥ . PRy i z N § P < " . B > . E N
o o O = N
1) w g =) )
ER PER TS Y viy P
YR L ) b ..M“Sf. Paates K
gz % ez AT
B . i
p R RRRpR R NNNNONNN T Oy OH
VQSOESGOOIRRWR%HR v a ./r/.w\\ 9
w T EEE T TR T E o ww P
BRERR 4BERR&A58LGE ?
=25553 HO _ on
00000 ; /
. U00DUOU ) e = el
Y B ovy HEE P OBEY _, 41]
pRpy il B 534 iEPr v f 9 i (%3 ivt
e | | gper 0] 0] .
Pty a3 ] % o
A 2 0
oot 38
SN LY S
(G100, Ny NepNoo] %
NoOOR W oron ZI -
S R \\\;fJ S
/ /7 i o €5 N ,
; i N T
S i ._” /J,\\
b
a/ez i s
0

|e3sA1209 pioe disawWL):We)adelose)-y PaAjossIp Jo wniydads YAIN-H,

AR
£2'8°

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/014022

WO 2019/143824

54/137

G 2anbi4

0L°6 MS -1V1S
J. 06T 08T OLT 09T O0ST O¢T OET OCT OTT 00T 06 08 OL 09 0OS Ov Of 0z Ot
N Sndine ot et L) b B b boncboni 3, o 3 Cinn ke Sk Kewdiin iy o bibore 1, Kosion Zosin LD JUP W WIN | i i b oo e S p R o Ssin < Dnin i
M
|
¢
M
|
i M
m., 4
T-v3r €8°92T- pazijewJou i Y
W e6'0Ty- lessal w Y
/ Y 0.98'56195U0
\,\ ,ﬂ ,,f/» e
\\ ewi fiax% T e A
\\%M.\szs\z?.a\\!ii\ -
[ \\\\\2 o
e H./
x{,\\
|e3sSAI209 pioe disauwli):wejadelose)-y Jo welbowayl Hsq oXxad,

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/014022

WO 2019/143824

55/137

GG a.nbi4
01'6 MS -4VLS

J. G6E 06E S8E 08t SLE 0LE S9€ 09¢ SSE 0SE GvE Ove SEE 0EE S¢E€ 0c¢e SIE 01I€E SOE€E 00€

ceiSiriSieS oS lmdp RoedoeiioRodcdoedociionlyeiiiiostorion loahiibaiSoifne hriribostocSi it cdbeibn R D R % Lo cedosdosboslochoidocd il firebosbriim S trdoesionin bodoodoedon i o loodovdon foobinio o i, Sodpcdeidecsoidycuibichechodboiinib it Sk

Lot

Mﬂ-«“

e~

W
\
§
LM
xu, T-v8r 08’81 - pazijewJou
W W 6t°995¢€- |ei8ayu]
/ 1y
H w N
/ Y
ot s v \x\\\ w .f
T — LN
TN
w.s%. N —

J.8C’'S9€ I9SUO

0s

—

p1oe J1sawi) jJo weibowayy Hsa

OoXo,

SUBSTITUTE SHEET (RULE 26)



WO 2019/143824 PCT/US2019/014022

56/137

ORTEP of R-fasoracetam: R-ibuprofen cocrystal
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ORTEP of a monohydrate cocrystal
of R-fasoracetam and phloroglucinol

Figure 71
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ORTEP of a 1:1 cocrystal of R-fasoracetam to ethyl gallate

43148

£&14

Figure 78

SUBSTITUTE SHEET (RULE 26)



WO 2019/143824 PCT/US2019/014022

79137

7y
3 SRIRIEIE S I 0 N DA M A RN VR 0 T R 060 N R R eé'§
S L
© D
O i ~t
> ¢ m
:,-
vt L
@+ &
er X
g:

= ""\

hd \,sg
c & pin)
L N
Sk ©

&
®© & 2
pORg
o
Y= i
O i o
— &F »
© ~
) b
oL o > o
2’:“ - © S
Q - o ™~ (o))
O ¥ W
QO ¥ <«
Dl &
Nl s >
0O i
£l 3
P P
S - =
L
o L
(o1 &
ot w
X 0
X | i
8 fs::sir»’winitixsui:‘s s igep s e i il i ii 3l W
o o o o < o o] < o o
Sz = 2 =2 2 & = & & o
S8 o T o= < o= & & < &
Eﬁ &N of ™~ & ¥ & 3 S i
) (s1un *qup) Aysuaju|

SUBSTITUTE SHEET (RULE 26)



WO 2019/143824
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"H-NMR spectrum ground crystalline R-fasoracetam and 2-indole-3-acet
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Hydrogen bonding pattern of a R-fasoracetam:PABA cocrystal
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Figure 125
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Hydrogen bonding pattern of a R-fasoracetam:4-nitrobenzoic acid cocrystal
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Figure 126
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Figure 128

SN

Hydrogen bonding pattern of a R-fasoracetam:phthalic acid cocrystal
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Hydrogen bonding pattern of a monohydrate of R-
fasoracetam:methyl-3,4,5-trihydroxybenzoate cocrystal
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Figure 130
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Hydrogen bonding pattern of a 1:1 cocrystal of R-fasoracetam:ethyl gallate
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Figure 131



WO 2019/143824

ethyl gallate

2 cocrystal of R-fasoracetam:

Hydrogen bonding pattern of a 1
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Figure 132
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Hydrogen bonding pattern of a R-fasoracetam:R-ibuprofen cocrystal
Figure 134
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Theoretical ternary cocrystal Phase Diagram
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Figure 135
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