PCT/US2013/073783

WO 2014/099429

o i e
pes \ln\tu R
o ~ P fad ed faved
Ew s . p v
PR+ pias <2 o 2 -
Roes! - 3 2w b =3 [y
X - e e 3 ” 24 - vt
3 iy 7 2 o] pocs % B s i .. [ . hossy
< el 4 < 53 4 ‘; d - job 7= P fr
rorn = o P oot awd jpod s |91 Pos [l oo 23 )
P bt "y .y e 3 poct P 0 ] 2y hasd - ¥ k4 s
prva & - ok P P &l 423 et ) o - R B . oo rapay
= = LA fiod B g o Ve . B -4 iy v s | A
e 4 w7 BeoLE o PO A< S T T P TR
P 2 ; poel w oo e 4 pied P . ] i b o b4 = -
I P - Faa 7o ror bed s s ot hadt s wed K vy e Gt v
ot oy P 5 s 7 1 S b ) . e S YA P o~ 7
o L w = s A 44 i %7 o by 2 . U Lon 5 “ o
g ; o oo * Lk po’ e o [w] o 4y P/ ¢ X e
o 4 g I = Py % Lo 4 125 7 =~ ’ ; ) 2o
£ - o s fo ‘A P o 51 o a2 fae ol Sy
b 5] e = e Sl A oa s L . . sel
o~ s g food - ed o o« > s A gser]
P .ot oo 2 o .. » s [ - : Fod [ o .o~ aen
A s ! 4 P rars e o o] . Sort 143 P ey - f<td -
e o & 2 ; - N4 - - A 2 5 b 3 [T 42 o
“°; s o s foot Ry ot e e st By L8l L} iy i fosd ees,
P s P e o e frocs e jors R s et W s ot s
> 75 o L £ V7 e > vees o e : > ) o
Z w2 b<4 @l i o e T = oy o ¥ Ny ) =
e P 5 - ) & = < ) g % [ . - oed yo3 b’ i
- - 4 é 2 > = f # P e ! v ~
i i P N3 LRI A ] W e, i T L2 v e
Py A “ews e fpeed - [ 7~ g et et ader P faad ropey v
fnsind ] ) s v e bt “e < o Gt e ot - v %
. 04 i ~ o . W et i e 9 Vs ronry
;G o S w4 “ = i g i e [ o B b5 y 75 4 o
175 ot o o o 3 e ) YA & ot L e g o s .Y
W ool v o] : [ 7 -~ e P s N ot e ,ed .
4 o o P - wrrd e o1 et P b <7 e s ot oy o ‘v
R = G v Gl s MO R %
v e e R » Proy -, o d ] . redt -t el fa Grs "3 o [ ¥ oo
et P e wnes [ sl e - A ot i . e - =2 b s &
weed s % ~ Yrs o - < - P 3 poss ¥ P i »” = Spes
. (5 . s e oo % S 2 ¢ 2 Xz 7 ‘s o~ b4 s s} s [y
£ - e o s v S s 7 H £ bedl o e 49}
P v, = Bt Laios] . - s G o~ st 5 Sosta e L% 453 s
ot = Poed 53 it s - pecs o o4 Py et %2 (s 13 b Wt s
o cand 4 ~ - Lo’ 178 : o o el 3 3 : ,oy -~ . #ot S et 75
s T~ 4 . b S b4 4 “dost =, oty 7, rors 4 ot o » ‘ 1 e
i % w & 5 o 7 o s 5 Foia .;\w.‘ gy e 5 o (] oy ronst - ot
oo, <. P G . . Pao . ey py ; pes s vt ot proses ko)
-y -~ &, = Lo A oo boooo B Fro Y & S > B IR S S ' I S
- SO et o £ S S P B L B A Y S S B S S S
I~ w5 PO A A I~ wo O S S A 5 S T o m
...\\s(, b o i ot i, 7% bl - 1] W 0 = v A = B =X o sl g
. o~ : s as b ! ; ! : v Ve |2 B o o 1% )
o = o b el w...“ 7 ax % L > % b mu “ o -~ port & i3 ol
5 e % p 5 o b4 ot N t] ~ 4 b b o .2 b2
- ks 75 et ¥ oy : - ey o * [ oz : e sl Pt % .
) v, oot I a4 -~ “2 y b o5 P2 Yo 4 - prt o P Fost 7~y A . %y ] < vl
’, H . -, L ! P 3 o . & b D ] g o
‘et et o o s Phed ) L e 2% 15 - oy I i -~ o] 42 S R ) £ [ 28 s
-t L e P , NN P ] g b i el L ke T b 7~ L2 L e P P 2]
R aesd Cam = . " 4 o e e -~ &2 oy L. % ot b ] (5] o + e
s g ~ et 2 Y o P ar oo -pndt oand ~ Red prvs i < red b Esod - e e a
[ ~ - 2 Z., e = pe4 e ~ % - i~y P 3 s oo -~ ot . e jood Pt o IR Py
e e ! b 7 o o bt o 7 = * P - o St 21 % it [} = o “ e
! ~ i At 3 hased + (e o 0 Pt P! figoer - - o - Seei ‘ st onnd Py b o N
ot : 7 s a3 - s : S A et bl ot bt (4 posi oot oy ¥ A o B [3ded S pon o hae]
-~ P T e & I Y R BV TS < S - SRRE 5 SRS~ S B A~ TN o~ S S .
Fas ; { ol o~ ‘ =4 ~ 4 .. 4 o g N 5 b > . 4 d J e
ot s S S - B VR B - S < S S - S = S - B
3 P 44 :, : " "] < g i - N sy v bV o -
%8 [ S ot po, L p /A S-S S << R T . B U S A SN S L SR S
v = 8 0 oow G < w25 B o o3 % # i W B8 5 g & =
P : 7 g L . % . s I P £ . 4 P :
e 2 o -4 PO VT N (N o S VA S oo B PR VA& B A oo B
e - < ) o b b frtnd < 1 Il ot oot [31] o, 7 b %) f o] ) -~ [ e
g e S 1 = P {2} Lis posed - o~ e . i o 2 e ] 7 ) &
P e " b R oo fors e e s ot £ A et 2 ee® [oit] Roed (] o]
g ] « e 1% 231 Ay ] 1% . f] o, 4 wad T 4 % = Pl o A y A Pl
e 04 A3 PR o b P s P o Al Y LWL T ol “ <3 [ ol
e, xo1 S brdnd 7 -~ £t P 7y 23 K A s ] P %5 Ry L o P ]
o o Roed oo goes] P R k] Ried et ol 5 bl e 75 Foo] . e i 7
"ot ke -~y candd M poey -~ Raed Jhw ~ e 2 v A N/ e s et Food ooy
Poes = . ped 2 3 k oo (3 by . e v et o Prevy el = e ot
et e 8 7 o Rt pA 3 4y = ¥ o oy . ol Al b e s
ot b i - < i - e = = i o Z g 7 L= % wd
iy 4 T boe) B ory o ~ S o~ s " 7 » i Do
98 £ L e P s 45 = o o s~ N o Y el e %/ e L T
o] post =3 TL eh e e et S e e, b oo [ ol ] [ B
oo o = o4t ovm Tt m g = A - < o=
o “ A4 24 ‘ mooan oo R BV S SR SO S
- b gowd o2 1% o« “ oot . . ast Lot p ) S s -,
and, Pt e’ . ~ e [ e o 755 Pree] Ve 4 £ b e P ¥ =
o ke . % L “ 7 o Fieh ¢ oty v
ol 7 . ks d poed rea Foed — jobrd iy B - A bndes [PHY)
7 5] o) e e ” 7 w3 74 wh & s 7 o it G t ’
ot [ o sy e ] N ey I 5 jred 7 bd £ e “ (e
o) ot < o BV voves b} g % 3 woa b ot Aaas L2, S I

. pees, d . i s 4 ook - 7 3 o, " eepas d
e, - o o [ o o] S5 e ~ pad o n " epey ) A b
[ b v Pt s s jod 5 P and [eed ey P (o] e poa Btad 5
N o e .ot e ot - 4 Vs » B ed e ey ~ *
P bt » > poe s 5 e Seen 7 [o] 43 P Lo ool eteg o
7 £ iz o Yo po %3 ot fost 4 ‘ P o oot L jovs} s

A ans 27 e, -~y P L P -~ P b s po) -~ I » s,
et iy s dons S & e har e el e, oA b s - Py e

¢ % 2 e a2 bt P ) o g I o i 4
7o k<53 2o et et per 2 A~ - “/ 5 - 3 s Pl g i
bodes 25 o [ o~ s > et oo s ul ps3 e S il \ e
&%) ol I S o oo R i F= b Ly o o 2 P S
sl Yo By “eot o o oA “ o) o 2} pees el o [
e, £ P4 - ny ol - < red w2 i o s e - oy ‘
e et [ A poay “h Fiol st . 233 i i o o] oA ol

4 yor = i < o ] o i sy O 75 ek eene o] o
I od ., el P o i > e b ‘. P s .
ot v i o povs res ol uw e by K} )

d % oo 8 o ¢ (<5 vors, 7 P s jos? Y ol and
7 7 et o vt f<s1 P 7 e ] fo P2 L’ 4 Pood
- foee o b o] o] «n g P L & 2 i
P " ? ] : s dons 5 w 1504 - . /
(i o o2 ooy o =5 &
o h] rons, L2 o s w7 o o x &2 e -
P ek ’ s s, k4 b ; = P vos
22 el 4 |45 Best by o o] P e . g

B 7o "z ey i . ‘. ] et S dert ol s,
o £l Z P v I I o 2 w1
i f o R ) 7 Ly 2 o ) Erd
7 RS * P o .5 b o 5 % E% g
fot 52 22 e o A ; - 4 oy o g &2
33 pars 5 =3 193 ] s i sl Pl P
iy o o - .
st okt o W [
H tred o rong 7y

RS
LRI

(%
s

1EsliC a

¥
H

for dor

X

pand markets

X

&

SUBSTITUTE SHEET (RULE 26)

nd o

SHE

¥
1
A

OGS

v
AR

& On i

aane

11
137
i1

<&

POY

R
e



it

-,
H

%

nialion

&<
L)

PCT/US2013/073783
1YL

™

13 fe

v
H

s fron

A

x

a0k

<

oo

xvhio

Hy, mae

33
?

¢

arly

H

Y

H

i

d
da, fypica

FOCOVRYY O

H

20

i

Fthe d

R O1

ming

for

H
A

OS

¥

WO 2014/099429

mnvol

A

-
o ot i oo .
%o, 28 & 5
[~ AR~ #r o i i ey T2 o] o 2
e ) b ot % 5 N ] ~ Y ot ot P
5 A = et o A ps e ks i hr . i - B se &3
pind nd N 4 s P o poss 2 b o Pl b b et pot 4
] st g s b . Fo 53 e o] it o) . wrex
- ¥ bes bt (4 b hpe] eore i - htad ! st “dpns s
7 e P ¢ ot ress, \.,r\ end et ey . 174 175 jond oo o
L paisd nprn o e o 224 P P bed - s it b ]
£ &3 [ ¥ o A s i i = o Vi = 3 s
o ‘ ] ; £ = -« d - d ) - ) pA
7 =G B = - S > S Cm Tm e -~ o
et ot e oS - o3 ot ool 7 P > st vy bos} oz e o e pat
- ot faxs " e &S et el Pos P b jord W pat - Pisel
3 haposd ot PR A P M it et s weed, res ek
. el T P P ol " . B e o po) b3 e 2 fiosd
- oy Ll B ot o o o R bisd v =4 Fo (] Ped ki pe b4
ergns o] PO 5 W W o P < v P Srbrs . bos ot i 4y 25 e e
P - ] e e B foed! ] = 5 Paced ) o oy o) 45 e ~ s o4
P " poy josd covos px3 ot s o 2 i fades o oot s . =2 o0 Py / v Pss)
P et s e s o e el L) fiaiad e vy [ s by - >, 1721 ko fon]
feeig oy ~ 7 fie g i W 3 “ &) pae] e s 14 s s s S
T - B s S~ \ PR s S S < 2 F o A L = oo =)
. Ll * pert PR et Py Pyl Pl Wi Pl Semt Pn pocs oy oo s “ fpess
rea Pl }7 F] o s~ [ LA gy g L) . b Yo N . o o el
& s it pint wrnrs el [ ‘. r > ons - b N i Lo Py ’ P L€
pd 3 . “ 7 ks o n ey el [l o reest 5 ‘o 4 P " oo 7 [ [ b
o 3 4 w2 o : vt PN Yoo P e -, e wl o 3 .m o6 L4 24
3 Sowe e 7% . o] o 3 o -~ " S < D * ¢ Iy { St ot =
oo b ; b i bt - - < o poly b . . ot s . " 43 il e ool
P 4 P o : amn ‘ N N oot 3 g hied - [ s Id 4 Pid et e jascy Py
R . S R B 3 { ¥z i Lo I s T ) B L8 > ; S
Yer ~” e pest ) e e S s b = oy o] " s R e o p W =7 Py
o v o 5 o o] E o ) st P o] e gl e a3 oo S V] ‘ b o o <
o4 s} <. 4 e v 2 e Fad P "/ e . v g L9 "t £,
I~ i o i [ ; £ o - i} Py A o o ot o p - P ped
Y x P ad 3 g o) pecy P e 40 L) piet 7 7y ot fiod : e poed e i
i) -~ 7 pony ~ 43 . \> et 2 PR 4] P+ A o e, o ] Jhovd P poe] S 43
A josd w = i “ oy o P ot PRV . o s, b7} et [ VR pavd 2 4
I " [ - s o Ve . B’ et e o i copny s 4 o peond o e eonet Lariec]
A o S z T e e oy et ‘ ., prs o - "/ 7~ oo o e < it o 7 poor] o
oo Pt [ e N - o [ < oy [ ) s oS s o et e N ot oo boed b ’ et
oot 0l 4 i 4 1] - . Vet = S ] Yot e piosd > 4y \h i : °©y e ) ot ool
[ 7 - et mapd bt} . 2 [£>3 e’ Ty peent L et > s e Pt E ] o ) ot
ot o4 o v b > b i : e [ R - ot -, froed % 55 : - 7 e
. o9 o i o o] 42 G e vz - ezt o T > by foo - () > s s Léy X Pred
et Pt [ N - e Prect PR s g . A Py d ! by ] by . P -
st ) P Yo 54 e ~ “2ed Time e o] 7 . ) a3 foond £ fd fpist ot -~ (9] P = Bt & o
I (] ] a2 fve] s o ] oo poord o4 £ el b ..\\ vt w3 - o] . eit o ] ot s w
o ¢ pad s . A - by T - . p ~ d > 3 9 by - “res p bt .
I A R e~ S~ B om0 T M B SC SR S~ B~ S S B o un
- q s s - o poie -~ wt Roed Pt - . o oo pro e ; .. ‘ fdvos] e L&) p v v ] -
rre Food : P s s B ~ &4 [ 2 ~ 1 bt 3 e [ 7y oy < s poed o
[ joad 3 P RO i Te e P b [ P, ol - S R , e o TTg e s e o
jov] S e }4 w3 hased ooy ' A, e - Yy . ] P P 14 ] % o FY o] i S ]
St - o] ) o“@s e fat % g 3 fe33) > P ik [ s oot o s ey =4 ~ S - & jos]
~ g o 2 ¥ Iy b s et o] ol I Fos p et & o b g 54 fool s : 4 el )
o p d Pt Pood t o s ] Eied et vt 5, oy o b ror W e v = Fe - > L b -
L] o pad ~ e s -~ ) Al = ofi {4 i’ ot o ~ o .. 4 P i [aed 4. . o Pend ot
ny o] g E W{ R %3 o e Kied [ ol = ~ . o~ o e “ rod e i N Pty - p (¥ ~d Was o poa
o s et - ] rsed a 4 [ 2.3 R P ol L 743 e 4] el et . Sosd ‘ 5% ces] P+ - o
g Ll gy aea s 2 o < o A bt jotbs [} oy 75 4 o 43 o) “dos ~ possy st = b ot
o ot b £ 5 T fd Fe 2 o Fiod ped] 4 [ ot P o i) s s 3 L -
i a5 P =~ Ly oA ot oo S e S = o~ e P s AT 5 o s o) 5 st
) 4 P Sood o [t} 3 b . 0 [ hat P e o™ i [ s [ . S ¢ o i Po fov]
S st - 4 o 2] ' ~ [y ad = At b 2 by £ P 28 ~ et ans o v.u = o] 27 s
I S - B G T e A S S ST S~ S~ 1 R N A - T~ SRS~ S~
; N & . 4 b vt ; ] ¥t e = A e o : ™ = P : POV ood =
B8 o oy BoeR D o e e P A B AR>S = = B - R . S R S T
i senoa s x ! . . nd b - ~ % o 2 pos 3 i . . o] o s : s N o~ et o
ox = [ A ey e — b G oo &% Y 5 ExS o a3 < poss oo 53 s~ o] P
P N Jap et b press . 4 o pe o e 47y a7 A fil yewd, .- ~ e b3an] =4
i, -~ e <) banad A 159 pey e prieg o~ nk 2 A v et " # e s . hved ) a2 hoael 25 P
o~ » ~ P P p be] fapied > ~ r o~ o) [ o] Rosec] g o a = B ¥ w2 “ont
Tear e i d o = o o~ s v gt ey " Cond hag s ~ pad [ Mt b3 s Py e 3 "
i3 et ) e . e o 1o e St s [ st et o) [s31} o~ 3] 4 - Tros ew L 2L [ 7 o]
v 3 o] P [ o . I ..1 I o, : P Fa 2 ] oo o P AR
P 54 w2 P z o] 7 B4 % e TG opet & ot = &, %) ~ 42 et o o R
=l 52 . 2% et o P o~ o v . i ot hsod o s St o by f P 4 >t -~ w
o ~ [ e [o N . v 43 < boo] 2] b ] oe] e ] i o b =~ o St -~
L s A~ B BT g i st A < T - T - T R R S > TR B R
" o e s oy pias P (] v a = - -~ st et rond [ [ s ‘ P P sed joey
e 73 b N P o ) . L o3 sl = 04 & s £ 72t e pied I3 i 3 oo &2 e V]
[ ! oy e o o et B <o bl [ S e -~ L R T F e : A, =
d Sent £ Ao 7 . el e e g 4 o P2t s et ke P - 7~ 4 . i s B o
- I i et Tt 2 o P e 3 haid pvid ol o et o g 1 w2 % Y Hid 4y poos 5 ~ e
5L - L2 fost = o ot weo, P jes 2] U5 e @ ot o] Voo 7 =g e
i (3 Peod o o o2 e & Q 5 o pors b . Bt ; Jo * < oy 2 heon] b o3 53
s « pos 7 pann; 1 Py ‘. 4 Eo) (s 5 4 Loy et o] ‘ pes] e £ P e el ~ [P
b (ST = P - I i 7 1 - < P 55 o = A S S By o 45 Qo
@ AT oo AR ® LZ ows 2.z Y A4 BoOZ & w
il st ] o3 P g [ Ty " ot P oy jes ’ evs T = [ WAL et
v . A pas MO ok e - - { N Lt o woed Paid D A fov y b et P
ofi P 2 P poy kY i+ ) - i b Lt oo pod o w 7y "t b sy . . o
L L3 fw) P4 i o i) ] g (o - g o ‘ar b - T e b7 i o
ot pnsd oy F -t <2 g - Y ey £ A apns s pes] P hart s o~ i P
fond =3 i % oo & o, - Lh ps st o 45 W ~t . s R S I 4 49 o Poset -
o o3 : [=% | 2 R ped e o L pi ] 7 o “ Gl % o e
Piond s - el 7 hod N . b et e e b3 s =~ % =5 N by o
Ciens e pieg o RS [} " ey cord P T~ o~ ) ey N} ‘o [ ~” wrrrs pyi [
' P : i o . ey Z 4 - . el Yot = o, B2 T LT e, - P
i P o b A o] <, % | P i R e &5 ) 7o i3 o : i« s
Y e Fo) - ot s o e oo = e a 4 “ S Fosy <5 e fand “ 4
= R o oy Py ) Ly & ¢ ¥ s L . i ekt oed > Lo
L 23 [V 7 o/ prt 5 roe w =t o o I3 “ il [ Rand Py opes 43 -~ Pt
f o T Vs i =3 o [ ki st pots : b i e it jo] : w 74
- ves P2 o -~ ot PR gt Pedt o b P ot o) P ouee ot i Pood W e "
] e 7ot o st R P [etd b Y b - o et ] ", b o] ] o Pt
= . Z 2] 7 o] 3 @ P e o % %z = | psl i - -
A o un i . 3 i own e Sz P ros o w2 5 -
A fes . a3 B 7 ‘ yes - . o = fost P . b3 94
el by ” i~ : ; b 5l : L e ! 2 B £y Phied Ed T,
i pIY o] 3 P P .. Pl ansl e e~ . iy} o Ié ax el o
b o Sos S 2 P 2 -y pord o o] e P2 pce A j5e] s ot weas ow Pl
i wh B B S R W > & iy = o ar \ 7 B 2 R e P fos poy
- oo o - p = - s 2 Coun : o ] ” ‘ el [
[ ] O et LE e 2 ok P T TR ] o i v P I} ot - o st gt
= o) "y - ] . 4o - . pesy e ” : d eeeie - ot e P s
G i Is e e s e ¥ [ oo yoos, = s o .ﬂ\\\ o o - o “ b 3] \ e Fesd i
o B : s 4 > o P \ s 4 g o s o <, 25 /7 .o e ¥
& : Hoom oo L B A O S R oo A e I B A
b . P b wa kS i .. 5 o st b i . R a3 o Az “
W S B S S S e b . P e v W r st b A . o b &=
an o o ; b’ . o pesd -~ i, ; - ; =4 ) ” e [ bt 2 ] o @
W i fosd ) -~y e A P ] ] oty ; i ] / oot - 2 4 L= i o«
A ] ] = tiu e ~4 i “ nn 5 63 \\\....z "t ey fosg \V ) 3 oot e \u\ M\\\s “rired el ok
ot G i o G o 4 e % aaq [a51 Py > 5% P [SoCTR so posl o e 5 ot
hose) fosd o~ [ ) pon’ o e b - P Foel povioet Per] Z = i - at R o ~y - s o5
b s e 7 Iy s s, Pt 25 o o gt wiee LK L Ly ] rs g o L = 994 ~
g srad o ot 2 ; v "ot dees v b e P53 ) e joss) oo ) ey - s 2 bl - 1
iy X o iy L]

e g Patd 4

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/073783

WO 2014/099429

i~ b ol
iy 4 ) e Z.
d - p i . . o8 : (2]
[ “2 - = 24 werd s o [ . Hmu w

- s s’ 25 o~ “r 1 eet P
o - G rhad v o s b -~ H 2 i s
ok P P v, L & pos Py o o o, e
n e - ) Selers Rt poey oo, P X : g 7o Eaad ~ .
nr b a2 prasd P e Lot % hest : P fpec3 [ o 4 v

5o 5 s WL pr 7 ot red “5 A e b2l - e e - O 3

i o R s R I~ I/ [ B B % R A T B st
” o o B o P24 o] g ped i joo] 23 (] i 33 o~ 3 :

- 2 Lipre oo b2 7%, 2 e Vet it ~ i £ i e - oen e i
PO wro, : = g, 73 Lk . i A Yo oA ] oo o B &7 I~ 2 ;
by & N [ [} . ‘. e, 7 e % % g} n.v: et P A i e
g Yl . - » by 0 . w5 - " A "oted o
) - fosd i [ fesd o) et 93 s b i Y e v &3 b
p B et : P b by 7 i s ot pat wE -~ e Rt s b (] & b
AR~ . pos] |2 S-S 4 e ] St ooy . ~ Y ot o1 [Ca) . el b
oo 193 ot 7~ -t oy e 5 oy 4z o P 2 o prid Srs - s Beni o P>
o & = o3 = e 3 % X @ e & £ b G e 7 < [~ : oot I

[ e [ Pt by R wt w3 1 o . ot 4 p [ = " P S ve1 - 3 jod

4 . o 3 d . 4 8 whed , peeas - prd - e “ o
w0 pi) e o . 5 et v o %2 oty P 7 - v Y ot - G v
ped s ar [ ‘ [ I &~ ) o T} ] -/ L e " ; it posed 4 ol
53 o fome e A - joss < o o e - A o iy e e ~3 [ : 58 -~
L + & A o L 13 o t . Yoo o : N i A st oy I ot 3 L
ain o e dred pot pag -, o5 4] Kerd e ] a3 fed fos} ©red . 3 4 N rom
24 s fead e . pet oty o« P P v i T : d [ P o) [ - » foed
s 4 ‘s R ] Pos bl ) s 7é pets A3 i by o] wted ; “ves 39ed o
i 2 P o o PG ) e o5 P 5] > Pt pe o< Pl “ o . o
= - om0 w oA T e s omown oz EOE B2o& o= A A
%) B of S o« : 4 A " P z 5 e - SR v
rered b "l St ; o Yy ot : . “ > P % ) Seni
e 5 s = fos . o= fh o e A w v %2 o4 et )
& o] st - [ e . o i L e o B st o 5 7 4 e 5 S e
&2 [P e ) o) & e o Yot ) o~ vl o5 bl 3 5 e o
ot e Ppis ox; — 4 ; . o §n, e ~ e - Z 3 e . e
5 . o o st 33 e 5 o & [ - & o oy onst e
et s s [ Rt - g ot 5 4 o ™ e pi ¢ bc Yo, . 3 P ot ‘
ot b’s 4 <ot e / v . P Wl W o f2% et P s ot o boed o By et
(" " i B o3 [ B = 7 S B B o = i 5 = o

o % O T A~ - T SR SR B s S o o LA B = &
: ™ by A &5 e : o S 4 - B bt 4 fosst o Pt ’ e = e
= AL o 0w 4 2 ow =7 u Bn o LSom T % i
(> 4 @ % A 2 e o Fl i -l o B SN K401 o ] bt 13 353 ] y 4 W)
. 3 I 57 e < 05 ~ e - 1783 125 T P s P “2 ol B [
e [ : = o TS L oA o S o - et ) e P i - =
el esd = ) ~ Vs 4 bl o et a5 s es ox e 8 e iy A o] i

o bt b o " & v na rraee B X s o : ot ‘ e, e a5 . 5
- o s =~ . ] 55 P i et s b o b3 R , o b P v Pt E : Bt
2 < L - T~ A el S SR -~ S A S B~ P TR T T A B o7 7
- A - oo [« R S e 54 (¥ [oe e “ = et ) o b ’ - 5

< ord b i ~ e o n o o i o] ey ] o ] Pt Tk & 7 [ 53
) o] o ~ e ~ WA oo ~ o -, o poos o PR Faod [ - > ., 5
e 0 B B ‘; s Pt bt Ly b ot o) o] ) ps < 2 [ o4 P
L S I R ST A o A I o R 5 ek A v AR B o

o =3 R b ot “s . - e e e 5 o & w L e Z, oot
& " . oen . s 7 Iy >, N 2 P P : 4 2] os] 4] . 7 g 4
2 G I I B S . L S SR P R B B S B A VAR I
o~ oy S C Twm W B owr w0 [ A S-S SR U B B
) - B fos o e, Lo - poed ks bors ot e pd 4 bodt “ T o jo2s k51 1
o had o o s ot gosed [ v’ p a~ cbon y oot s 9] port s b =3 g [
3 4 S prst et - : edt sl P [ “ poc) , g ; g S . b} sepeq e
Py et ¢4 - Vs b2 pred - o ~r e Py s -~ et et P : s s < e
[t e bl o L > 3w P s k¥ s v s TS o I o= %2 v [
154 bt P2 o N K o~ o [+97 e el P s, , s Somi e 3 52 o~ o] ~~ (72 L
s 8 - ot ped e ; et P Py 4 oo o~ fourd : 2 o o T [ R A S i et oot hotd
I oo o ] i o “ =3 e b Lyaae G o LA o P 1% o~ " e et 3 43
4 59 oy : X jold : b g . 5 s : Yo
& = (N A A~ S S - S T S - S “ARNNC S B S <R SR o S I %
; o b ;9 B e 1 = 3 s - . . i

) o] o S w4 “ by Tk e o [t ond w 5] o fomt ek o o [ ot A z
do Jogs s 12 fise? [ ] o v faot 5 s e P A z - o e " ) - st
et & -4 v e “ s o ~reet by " - Phosd o o = e I2%e el Py - ~ ey o~

o 2 %) re P e v - roed I : % 2 g [ R Pred . s % £ s g P &
- P e SR~ A~ S~ B B A A D SO S SN [ Lo 5 T i
3 ] 7 4 &y Pyt o ot ees, o et (] o“ Yoos poe s oo B s & s ~ A
= %! peder v z s “ % > = b ) o} e T 4 ot b o i v
o ¥ n, 151 -~ P Y 8 =% A P rodE A ST ] joo) o DI ] |30 S oo s 7

w4 i I~ R B G & -+ R A B~ B . AR B A S N S

— e - fogs 7 s 5 P ot v ey o e . [ o, — pot v 24 s . st
ooy e 1”4 P nr < .y £ N . v, hoa 4 P - o hen g Pa feod I st [
et by et 9521 Iy g T 2 b oot [ o o Y i o o ) j24 s o o

Yo & 5 [ - R S e S S S A O R T R - B S S N ARG Wt
53 cee] P s 4 R oes = i w > e o [ “ s Y £ )
i3 Rl = T ’ B . el i3 o~ = e e e e L o i T
84 . Sar ser o [ - - . Lo hat Eed L3 7 e Ve S . s
ot Rosed 4 iy o Nd e g a4 be] e boyd A o —. o [ 4 prees oy Kird fand
o o ot “ o) 5 oo et g peet 2 Ex - o prEg s et P ot Pl

— P ] - ‘ v : 3 4 a o
- 4ot o~ ax ‘% ey b y s o . P Y LY 4 £

doad e s et ) 3 o 93 9] 7 &3 v A -, L o] ik - Lt
Yo e - ppeg pory e Pt Gor? bos B [ L4 sirat A i L5 7 -
" P e T =3 . 5] N = s ” I f B % el L2 e
pod o X s - [ S &) o Jord [ S o P51 & e P s P ]

- ‘ot T e i (% B i s o : 43 ‘ 4 . ‘ i

W A ] M ‘ A R o PR s e R
-4 o ) o £ i P 17 Gk K & x o perd et e ol &
P p U <2 P prN as ! et 43 Sros, i s et % e 2

oy b R oo e et oy 5 Z s o B gt P L] o hosed weeas L :

2o 7 e, T2 T " faeel nar ) 3 besi [ pos 3y 3 pxd Y 7 et
v b2y st v o3 %y s i iwat jred [t e Py ot o 4 “2 ]
2 L 7 AL Y S - AP S G S S 7 = v 2R
@ £ 7S T D S ¢ T 2 in, P A £ P - B
e ~ 1y ~ s 4 o P 23 L ] “ e - o~ s Foe

. g ok ey [ oo : s vt K &0 - - = W o 2
! s = 2 A S R S o mo [ AW pos P iy e
- o7 < I e — a pota s o - Feod = £, P
ol o P Vovidl 74 b £ 9 -y P o S . Faid Py
e > ¢ ‘ore 17 = - £ ES R E 1] 2] /- (5
= Yo “ 4y e 2w T RN o A
Proed : - 55 e : 7 4 ; 7 ;
i b3 Ly w2 P e 4 i 1 , [ s Prost st

\\.%A wh . - Pl vt “t rir; o : jrrund [ r 2
“ & e 4 P 7 B A ;o E i : e
e ot s “~ Gr 5 P i |5 7 = e on

oot fod . % e “ e A : Ps L

. o5t P 14 L s o i josc s ool o

o b [<¥] s v “s e s sl o] ”y fard i

I 2 2 e b i et sl S ) oo e whoed

P e b “ =2, P 3 ! poed = k> P [ -

et bl D LA ey e - " po) - o 7 fras

o 7] o) ut 53 L <. bt 703 bea bor 7o [ )

M . s, s b . L et * -, o s vapes a

7 o, o &3 bt 200 (293 pce? wh s et P (] [

el o 2 o) 4% =

L3

adue

£y

and pr

SI0H

SUBSTITUTE SHEET (RULE 26)



r other

£y

&

PCT/US2013/073783
&

cdroxid

QMY

fron of

W

by rod

{

aup

near g pHof

®
£e

at o

¥

e

A

et
FE2E 3

$IEY

¥

WO 2014/099429

brath s

w.\\. Predd I
b .
) -~ & 4 .
bt o fats] - L’ @ \“W .
. i ed . =] 4 .. { )
o“ % B “ o = 7 &~ 5 oo e
o T 5 £t e, e o w s ndnes ax L
< <o s et oo o ; oo (et 13 e Lo o /4 s
e I e e ey B et 5 P i s - % -
. # e oy o et Ly = " s Lo e 5 e e
~% ~ 4 e o] L =5 ] idod oot g e il 7 i) s
b B o oy o ! oo H oo o P o - P4 e
VA e 1 7 b A B e . & oem T e
. P (4 : : P Y B ‘ o ‘ ] -
Lo Y oo 2o o’ P S A2 Y Y & B o o
N FER I ] YR R T D B B S 4 B iy
3 o] i josd ce e o d 7t : b st et [ Phsd oy
ox b, Iy i joed s . - - e L 5w 5 = o i
ey oo . 1k 15 ] ot = # e e gee ey rsd gt o4 ot
w o o by - P e b [ AL oA o o [ o w o W34
4 o o i o e s o 7 b o4 £ ~
o8 joe] = o L S ot ot . P e it 4 yeen P &2 Pt 5 e
Al 2 baaal e Z. s PV B o A e " <7 - po g R
% -t ) Fod o ol . i fa b P o7 [ w4 27 4 o ol vt i
2o 1% 5, ‘ rgeen = P - : ; 5] by . 24 S A L ] e [ }
e o o Td m om0 ® ) Lo 2o Ho2 o B, @ %4
-, i et b d b g ‘ b & o 3 “2 . - 2 '
R e’ o i o o Gt P ¥ [ [ et b . o . crecs 2 e o
4 ea ] deed > b g L/ < - »] < Pt ry - P by 1953
B - B - R A B .- SR L oo & v wm “eox 2 PO
. o o “ S 4 e b By we i - 2 « < N p A 3 i
: SR B S R~ B S PR . TeomooZ & w3 @ v b e
‘ e “ : . os o el t N £t epas s e .
- Lo S S A oot e T m B orn B e o om o &x
opos - Py - s . A L4 o Fend e 4 -5 E3s4d 4 ot 7o gred
i P s VR = Ll . S e s -~ e %5 43 42 < ] [ P
P 5 g pest e wi e e, > ford w Pl = LS - A
fa) o~ o o] 5 7 i 7 o s : o s & o3 p-4
e s & o e - s ool b 3 b o - [#23] - ool P % oo s
s o e - 2o o pees £y [ o poe oo ot . Pl poe] s Py
Pl o fet 4 L2 ol S et . T oo s [V Ly e - V= e
s AT~ IS - AR i A N Y & AR A" b o
oot -~ et g bt e o ] 5 Sant s - ene ool b5 o, " ad jos) pos; by Y : f 4o
foo! ot Rt poo ot o e v 7 # P faad b o e, Fot . «ete P i 2
w5 2 oW e [ o [T 7. - . P ; T R
: i S A o T o ) BT e PO I O - G g e
B ; . 8T - : ; 2 5 & & B ey . - 4 i
i3 e S I & T < M egm o : Moo T W B e
B YR S i L R R - Y B AR -~ B B> T R B B S
S LA R P ey W H o s ik AL S S o 21
ot I ~ w2 L TR 7, - = PO sy TR e j3ud e 5 ot port ~ z 5 4
T os -] "] - g 5y (] . b boo] Lo o [&ine] “az o) &3 —~ o > ol : 4 133
o~ - o Ses . ) S ) ez o 2t ~. b d et ~ et o e o~ P g fanael "
19 - s " P 2 . s o3 Py bost P . L Pout s -~ jaed P PP $24 ~ w
45 5 oA ] Aot > P poe bize 1] -~ o oo o - o =4 o et L TS s
o s “ o~ bosS e -~ T P ot las] L7 fesd S . rax 84 [} a et ] porn e i S, et
|2 A v ) o e o ot s v < ) b ‘ pA] b5 st po - R “ o4 ot w3 [
, - s o b 9 £z foed oot - p 1 e e - i d 2, B ’,
A+ B > o et . e v T I v B S T -~ A N R I
T P oo Psed ] < “ ol P o v ) jpess s oy " 7 ] s i e o =
: , = Pos] - . % sk ¥ .o Iy , o 3t Tee e o e ¢ -
e~ v B - T A~ 4 o < Fz OB I SIS S - A oYL’ A gy s i
3 o . [ < ! 503 prve -~ o : P [ ] et N eveni 7 -~ B 2 2 e,
R S PR o A s 9 Py o Sosd i 3 [P S mm.w % B o e
U3 23 P2 poes; pant “ ~ - T H o - o o g - ) 5] : 25
K P IR~ | v B 0, L e % & 2 ARt = RS A= v S T T
[ By e s s <, . e per] s [ A b e . < - oot ~ B
oW = 3 T & oo oo i L B A R TR~ - B~ Sl B S B
A . oy et g Gt fand Pl 2 A <5 st B 43 Fe 3 . r £, » erd ool " o =
o ) 7 ( Z T 0] 5 o] 7 a o }
wo L& 2w 2 & Z 5o A oA S DA
R = I B ; = shes P oo c = R = o et
eens < i & o I P2 bl 9] . it : pod o pd 1] A & “\\q o A% A et bisd
pedt Ly et Losed ~ o e 8y et 7 . el pas Rad Lz : ) ean =, rn
oA 15 b ~t . hood o piose v H o s, 3 e e 0] 7 < o e
wi 28 e ] 5 eS o o] o e l ¢ 3} b ] e e = = 3 -
b2t : ol ; ory . 2 , . { et = ) ‘ A7 4 22
o~ o o uh o &% o o4 w B : ol - T = T R ] o of
Pt &2 4 S w o pest Rk 93 o oz mu,w Be ~ 3 ot £ o 4 toet b % # padd
yl P e 3 . v ! e .. ot s b - - b & G
% 2 P L] ord bova e roest e o] s s hey B [} b ol ) s < o B P
e iy pous) - 2l 4 o - : s b s R 14 e ; L e
s b IS A 43 5 d 1 bud ¥ o~ b ] 5 Ly [ ] “i
2 v P 33 e <2 o o fosd i = P 5 o i o] zs ) s ¥ oy L
i ] 2 s - b ] < : = A e & ” 7 ] ; ] Y
> i et o 3 el ~ 2 P food o e fpoc) o g s e s WL wid fowe e
Fo 7o ~ T3 T 23 o s oA = w 153 153 Sode 15 o o i e
£ u . XL e o v = % Z 7 7 T p oot k . I, b 523
s - s 2} R st =3 ez ot o g e en b} “dn 4 o 5 ' 7 Ve < i
Pt ‘ 2 -5 - wd “ 2 P ] e oLl ~4 o o3 ! St o) = 7 ]
24 2 oo -~ B (s ol ~ el - T S st 9 3 s T wh e
] - ¢ pod ool e ’ o~ iy oy Fasd ¢ e e e P4 2 s bl 3
o Fosd ] .ole f] o] 20 ol 4s b g e Pasat s ot o] ) jases gy z o
e il o Sas g el Py ] o e [ Sow) d i post [ s e -
RS~ R - T B £ n £ m = r N s R & & i
. A b g s joscy S qred, fogd Prda
w3 o & e oo ® P i 7 by A .
3 A ) - » ¢ vt o, e o P03 Py “d s g hde - B
jag 2 fedsy 7 7 [ o wnd o P - et o} Sart ey . nrsls .
S =g S ¥z T o & ; 7 " ¥ g
o i o ey v Joot Ml e ~ % o [ o ! =
e o) [oed Ln ~ Eve] « wees P o g o] P 5 ot josd
renst - H g o~ : - ¢ ot a2 b g et w3 eed [2e] [
e y P = o w £ on 3 e - 3
Y et 5 s 2 pod < 4y 921 v b2 [ povs o (5] ~ . -
o biod . 23 P [hoo] o Ll iz . (= wdod e ] s e P8 Lony
£ o e i W] b ” 2 o 3 P ) 7 P i = - &5 &
corst vode; b2 ) o pd ; e P oonl oo et [ P [ b find ‘i ~ 43
7~ % L L PR SR o o I i ., [y i oo i -
P o] f ] % %4 b 3y s % vy oo > < e gt ) . bl oo g Patd o~
2 o = bt > S 4 4 b Lo o Pos o bt s o e g = et
B ~ ATt e R ; ~ e bl jort ’ - = S e, for 54 P
=, e e [ A s [ o - e o e w5 i s v « 4 e
P SRt B P A LR A o . 7 ek o o 1 e i o
A - T Y = A o Tz sp gEE L5 Boovm A &
o | 7 5 foon 3 P ~ ” g oo 7 [os pet v . i
s a A ol fos w pag? - [5] St . Iy ~ oo, % ] 23] -
s = e o~ S . [s11) 2 [T pos e 4 oA e . P oo i P
pu et L300 o~ %] P ~ ot P oot P ks ot o PR ] josrt - by e
o pac) I / G O o ) 5 % 0 o] = . 7 5 4 P -
2 e JOAS I 7 o R/ 7 T iia “ 12 Fy S % 7/ i &4 e
A , ; s iy oo 5 5 : : ] s 4 4 »
o Yot b iy Poed o0 y 44 e ) . el <. e el os, o
o ~ e o et -, fo o ] oo e L fodd i 45 - o~
ppees Lt ,\0\ [y o oy oo I3 b} [t e e Lopos _.nv \ pot Lo v.\
. - L9 o 2ia e wned } i S b P RS SO0 S 4 e . o
P CAE S SR S T 1 & o5 ot I o b R
7, pres ey b9 e o ] [ ” s, P ‘, . i e ;s g
o o v - o P P ‘. P Fie) —t -~ o oo, e 2
bt Fous] Pt P s o P i - P fod pont “n ad ) ]
= = St h s e e 4 i3 S Yos o I i o
] [ [aaad (o1 D e bt P o WA %3 - i o G

e <o 1 [t o8]

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/073783

WO 2014/099429

ger [ o
7 P sy
P el o P Fes e A ]
13 g A s A = 4 £
T o ~ 2 e : ~ o, ‘2 =
o Fany o] . il Yot py b vt P
. it T T s Lo et od . wurs e “ <] 4 3
=l Frid i o i3 Pt 25 ] Pl e % S s -
[’ o i a3 “ o et foed 4 e P e et ” e
] " - Lot o oot Post =~ b 124 193 s 3 o ¥
o -~ Iy pal A -~ 7~ u: 7 ] - oY Rt [ i i et
“ I 4 " ) g P 2 e o3 4 < et e g 2 o] I3 - I
I L ) - o] - 19 Prad dent - -t Eoed ot Focs, 3 e B s (...u . \\‘ poss
o ) 2 ] foad P o = poe o . ) /5 fos o &0 < < 7
i m L, & & 3 R T IR~ T 4 A L B s vy B &
7: s - ; ! byt . 4 ‘. 3 7 " S
e 4 < & [T o o 4 my o £ % i fo oo b R o bl -3 & -
& [ R R SU- A e 2 e o i [Sod o w4 % v
Lesy Pt R ad et REO T T A i pes] P o o~ L5 e Pt gt bl 75 7~ Lh Aseo] e s
asd -~ W “past ot s el fond g \»\u b /4 e , n..h ' 4 ot %> [ .LM\. pv
B Sy peek L o g 5 vl i~ . oot josg [ <2 <, [ < 4 brpd s R
o~ hed e . - s [ : & 45 e (> o joud 7 ey A - bt D¥ R Z
F ~ - 3 vt pns Fe¥3 et oo - 7 . pay ooy o Tt 9 o 4 Pl const P o5
) e ) o~ ot I} t =t ", fod o Bd ek P e < [ ¥ 1741 =
". K e ot %, - =i ) & H v pzen , 7 ot o e :
Pt g b3 o] s el (9 ol vl = i - MM < S s s by i (69 rot
vy d : : ¢ o 3 ¢ o : < L - x o et
b L LB i i A~ 5o~ 7 A O B A * S o
b oINS~ ~ S B 7 ] o B - 3 e S mp W = i
.7 SR JAon # S w W B oo w2 E5 g = o
eesl ~ PEEN g e ~ F) e ] sl i v ter, pane 4 A ¥ fonr’ js
-, . H . </ wehed “nd -~ , josy s e v o e o ] . . by
£, st 3 P i, = / el P 7 deer b [k o 34 e B 3 * %
& o n\ reinas i [eud K o4 P ] o = P e .. St (] -~ . Sty S
w &5 B om P L= = o5 0 SR DS B~ S A < )
e s : o % bt ol g e ,\ﬁ P i . o ™ [ o Al b T - ~ S
v Yoms ‘ o~ 2 ] . - h A B P 4 X . A > .
73 » B &S B E “ = o oo@w 7 e B A B O
bt Jeod 2 ¢ } ] e b : 3 5 7 e i ' =
] - by Ey 5] b Joed 7 o L 3 3 % o et P
oo 4 ol s e - i3 ] oz o] bt ov ; Zn : =% 53 P~ a0 e %]
v .- 2y ~— 3 e E d - Py 4y (% ES -~ ] b5 Yy %) “ted. oo oy
Fand e i P3ed Lot %, el . oo [l i ey [
Foivd R~ P g 54 Pl o Nn iy e e nst ¢ s fue P = ot e s
s A S s = . R ¥ S e e BT B Zom W
..... Plovi [ - pe) -~ “x v % w3 jos4 [ 3 3 G josd ) = P
..\ it 5 Pt o o e - k$ 5.4 N 4 ] s ; o s 5 =
% PR TR B - = A a7 PSS R g S e
SR P oy wr - B 2, o= - I i
“ 74 ] ) = 48 et P . o ryp o [ [ R w 52
P o“ . ~ 4 = o Iy [ P 4 o - i . o] pred s 3] 53 e fd
P b ) - a el ool o " w iy 2 A SO i i Lo 5
o PR o ol ~ 2 - e P oo o w s s 5 ’ R 1 P -
e 5] pose) G L] tuf e Y et Lo ~ ) . = L7 et ) w
.. B = s ks . = o e o et wyy, fi] g 7 e Sl L
- 2 LA o P = 3 I ot ) . R R i oo s eni foe o Py o, “
53 = < % g A R A = B AT -] B L8
e el ] o3 bk et 9] -~ N) o ot % e 4 =iy 8 %4 ) & ] e
7. , ) . o ) annst o] wy e pad P ¥ o &4 : jo2s ] ok -
g 4y v pe [ et o] o = 3 s “ b Ser b 4 S e o 2 o o
B i foo] < o i Koed i3 M o e LEm e o [ T ot E o oy o]
el ol pees ] vt [ o e e v “s hoon] s 4 f4r] - ‘o S ed 9] ,yent s I
- - 51 o k] Lax = p o o] rowd, i} o s I o~ o o 3 . <
] . [ R e TR [ P ] AR RS SR ] > S wy A
biet “ 5y L e i2 ~ 7 b o P R < B S R s5 [} & fosd o P ol =
e t L 3 [P T A AR A B R SO = G- B B )
< P ko] ~ S & po4 Sk N poe] foed pasel Soss e . b i i T ] ol e .
7z h E = 4 o = % 2 oo Tz HF o2 & o~ F o OB O4#
woroE F 2 =z i o D TR - TR - N N SR~ A - S N <A A
: P I 4 . : 2 p -, k -, b - “ ., 5 e “
5o o s g byt o 5 I A o Wom AR o S Yy ow H
; 4 b ived haed e 4 oy &, 25 ot bes] i bd] P e s [ by oot £ - ko
3 ~ e A . 2 P = . ‘ g o : bl o~ o -~ . Py
o = - P - pos] & o] A & e o P w0 oo™ 7 & Rl o
o cams g 0 a2 o P d 2 Fed “r e <4 5 -t A o 7o = S b2 .
A B 2] 32 3 oot W o e oo bt T e [ i & 5]
L b o \AN o ¢ 7 ~ i o f ST 5 . PP PR - Ly &
o 7 P LR R % v o2 o = 2w = & P
: p? : B 3 ) s -~ . e
[ 2 S S v w0 T B P2 o AN~ S . TR A S WA A BT~ r
/B S, o PR A e bty ot Py e Y FR vt = b ~ 3 % el s o3 733
4 273 P Joe: S e d, s ‘ < jos 2 i - o©y ok Wl fenr oy 3 1
et P el st e o ; s - PR o] d o . ] by o e Ll 3 . o ol
o s o fosd ! o jon [ -~ o 1 gl ol 4 bsed oy ed P i ) ot ped) ] e Laver]
73 a A1 i [ 4 5 & [ @ S 4 3 ok 7 e s P b I It e
: - [ . pes B < 3 el Y 3 A o i 2 - - & ot o . o - A ;
~ j - o b 4 ronn e ” St : P .. banl l 13
R I % i B e = [~ S I S b I “ : . I R
e Py ) prosy ‘ it o) . ps) et Sme e St it o, P, B %5 A5 ot
oy o s - Do} ke st S s~ fo ey i s s " -~ o o . o o P
B & [ = e = D e o 7 “ [ P g e P
[ Somea P s ] bt o~ 4w, P gy "] ] am 4 [ - -~ )
; H ; e s 7 i ‘ AN ) - R
e ey i i P & b o oo ey P . et ] (] s e - I
b7 rrd, 43 i <94 4 T ot e s P pav it P o ot 4
Ef [ L é € 5% = S s £ A i s
1] ot %] e, oy veees P o P 4 7~ o p -3 4 " oty Rposd
: - >l 2 G PR 7 o] s o s o ~
. . ; o = ] ¢ ; ;
o Ee 5 s P R S R PR < B S 3 L ® .E
ks Iy ) o R g & amd = 7 L) v o3 o s %
b vl -~ . a e o Y ool vt Gt ] " -
s P oAl s o P e panci Tk o] 3 23 s P o 19
o~ & o o ) s r~ o s Py 2o (A peed
rda ol o5 e oot “E N S R i (SR 3
s Y v - -~ - noe s i 31 P P by i
ol (v s o, [ nk e 1) ——t P P Py g et o)
. (5] A et jood Pt 3 o o 24 “red et bic o] wnnnd hahid
-, A Fesy Ps Dot "~ g b £ ok 7 41 ot el
ot food s e et o2 >4 Sei &y 4 s 2 P 2 ar o
£ i < 23 e o o4 v i I ke s s I 6 = %
et P fionl bV wies 24 oy [¥s = . ) A ot o b et o)
A - o W et Jewd Yo v o~ 457 s, mabs P \.\
s . [oh] ¥ veod < whow, b3 . -~ ~ go <9 A oy
T e o <7 o vt W “ I3 % <2 S [ s ot
= o < ] ny T =oou ot [ I 5 o
o B RS o B 5 AR S 3
S Mz £ 5 R I ok & 5 o
a5 i bt % B ] Ko P st 61 4 2 podt .
DU B - 7 - S 2 S & & .
= - “ oW 4y 7 T e G pod e e N
% o, e b P 2 A L A ! ‘ o o P
[ S <« X AR~ BT R e o Ch
bl o o 2 3] LA ¥ L & o= Pt d o a3 7 P
. P . 0 " s . 3 Pied / - <
o B Lk I g 03 K SR o Ti $51 o ™ e
wi G ey [ o 3y e b g} o4 [ et oy prves ) P
fred (457 3 o 7] o

et oot o~ o 7

SUBSTITUTE SHEET (RULE 26)



(¥

L

ijel

WO 2014/099429 PCT/US2013/073783

in apother aspect the present invention pertains to a wethod for esteriiving a
polycarbovyhic acid derfved from formentation. The esterification method fnvolve

providiog a solution of one ar more free carboxyvlic acids from & fermentation broth and

reaciing the free carboxylic soids with an aleshol in a CO5 atm

e without the prosence

of any other acid catalysts and selocting an operational reaction lemperature of veaciion

csponding to superceibical, eritical or near ovitical conditions for wt least the

» to vield an ester corresponding to the free carboxybe acids. The reaction

emperature and pressure conditions preferentially deive the reaction tnwards the formation of

molgcudes over monoester molecules when the carboxyiic acid is a polvearboxylic

SO0

actd. The reaction omperanire is between about 156°C and abowt

S0°C, anyd the reaction
pressure is between about 400 pa and abog 3,000 pai. Depending on the desived results, §
reaction can be van for up 1o abowt 12 hours

iy another aspect, the prosent mvention perfaing o a method o

g

agriculloral product or tomass. The method includes obalning carboh }&z\saes from the

oduct or omass, fermenting the carbohyvdrates to produce a fermentation

1

he formentation woth 1 produce a formentation broth powder, and fransporting

FE TrA N 1t N E S g S SN RO G IRy T iR vy |
the formentation broth powider © a second procesaing site. The second mrocessing side can be

N

located nearer 1o & sowee of demand for & product dertvable from the furmentation beoth

< - - Frrrs ot ar tha et Gt o 3y et
fcan be proosased or franstormed at the secamid site to produse a produst

powden
thergfrom.

Additional feanwes and advardages of the present methods will be diselose

the foregoing sumunary and the

v vepresentative of the nvention, and

ave internided fo provide an overvigw for understanding the invention as claimed.

BRIEF DESCRIPTION OF FIGURES

Yy Y ac ~§ \ . o meren AR SO STIEe fetietn TreIey o
FIG T s o schematie disgram iHostrating an extraction of organie acds rom g

mixiore and downsiream processing gs practiced conventionally.

FIG. 2 is o schematic dlagram Hhadrating an Beration of the ¢ il process oy

satertfving an orgarte carboxylic acid dertved frow fermentation beoth, and Rt

divwistream processes that can isoiate the resuliing esters andfor generate other compounds

T

any showing an example of ester produchion using suoe

mentation, and a downsiream process n which Na and My salls ave

&
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critizal conditions for the alcobol{sy or OOy, Table 1 lists, for purposs of i

ustradion, oritical

paramneters for some common solvents (e methanol, sthanol, T-propanol, -batanol, water,

~t

and O

l Ay
“
\\ S

5
Table L. Critical Data for Select Substances Yaws, O L, Chemical Properties Handbook, In
MeGraw-Hill: 1999, np 129}
Suhstangs Motevular Critical Temp. Critical Prassure Critical Density
Mame Weight {KifF°C {harfpsi fgfom’}
fathanol 32.0428 512.38 238,43 896 7 1174.33¢8 02734
Ethanud 45,009 516,25 /243,10 53.84 /925920 32760
1-Prapanad 50.085 S37.47264.25 B1.02 7 732983 23754
1-Rutanal 74,122 563.0 £ 0.3/ 4501 4.0/ 882871 | 03710
8888

Waten 1R015 847,313 /37398 JIASS S J1BRBOT 83228
LCarbon 44,018 304,197 31.04 FR82 7 M0T0 608 £2.4883
dipxide

At conditions above the oritical peint {Le,, oritical femperature and pressure), the fluid exists

INEY S&’;p@i‘t@'é‘iica f phase where it exhibils properties that are in between those of s Bguid and a

specilically, supereritioal Hotds (SUFS) have a Bguideiike density and gas-like
1 \“li_"\.-"_\;( This can be seent in Table 2, wheveln the
Tabde 2. Comparison of Typical Plysical Property Values of Uguids, Supsroritical Flidds, angd
Gases.
Property Liguid SCF Gas
Qi:”\si?.\-‘ { s;fm{.i .3 wn”
- - G -3 oo
S0 if 3.1
e 107 107
Likewise, ™
3\:} U% a1 \\JS
220 pst e, within 30-130 pai of their respective erttical potots. s belioved that as

Enperalores and pessures reas

Ve

sofubility of the reagents are onhanced, which promotes the exterification reaction. In other

§e

words, the Uk gas, alcobol, and actd species are better able to interact under venr onitical,

20 ontival or superoriiics! conditions than under less rigorons conditions,
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se acid), respectively. 1t s believed that solubility is 5 factor fw

w 3

Cor instanee, since the selability of magnesiam salls in methano! and ethanol

the difference. 1

or than that of calviom salts, prodoct vield from o reaction of a caleclan

15 much lower than that producsed from a starting reagent of a corresponding magnesiunn
Theongh the distillation process one can convenirate the esiers by driving off the
alpohol, and then filier the by-products resultant from ester synthesis, Further distillation of a

~

mired-acid ester product mixture sccording to the boiling poinis of the different ssier s

1

permils ane fo separate the varicus individual esiors, For instance, Table 3 provides boiling

points for a sampls of common exters thal may be present in an eater product mix

according o the prosent invention,

Bolling Paints for Some Commaon Esters

Ester Speofes ﬁmfsﬁg Boint 70} Ester Spocies Badfing Point 0}
i athyl-acetste 7
vi-formats 32 ethyi-formate 4.0
wi-de L?a t& 145 ethyldactate 151-155%

P
o
4
L
s
>
o
o
[y
et
w
I+
%
&
W

J04-10R {1 mm Mg} | disthyl-malate
z:in -‘,ethgi-~ 240 digthyl-succingte
suscinae
frimethybcitrate 176 {18 mm Hg) triethyl-citrate 235 {150 mm M

evrs

Afler recovering the saters in the reroaining sohution, the materials are in a readily

asable form and one can either distill the ester mixture o separate the ditferent gsier species

and sy rematming alechol. Omee the esters ave recoversd, one can use the monoesters as
precursors for conversion info chelating agents, and the diesters as sobvents,

An advantage of recovering the carboxyviic acids from formetation in the fora of
el verresponding osters iz that downstreanm processing of the osters s
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3 e ilong @t fvrie 0 Qo vy . - hY 1o oyrarterials ac
simpiifios efforts wo separate osters from the other insoluble matenals, as

A o N3 sacdd theoat canme e - e N TP AN §
the amonnt of salt that one needs o separais, nan: mwz ted progess

. o oo

estertfy a combination of free geid and salis that i produced i a low-pH

o
o,
Ve
v
P
o
3
ps’
7%
i
Y
s
b
.
3
et
-
.~
Py
joss
7
2t
st
o)

SUBSTITUTE SHEET (RULE 26)



PCT/US2013/073783

WO 2014/099429

. o

43 5
o] Doy ot
£ Py ot - -
At (el 2 “ ] by < 2
b Pt s i RS el 4

s . o] [ >4 e 5 e
. Yo% & o= & i 5

. 5 - -~ P ] b . 7 . P
\\\..w #et iy ~ et o) o i %5 b2 4 s, =

~/ 1 o “..\,. Pl o, P PR v et ..‘ﬂ m\\\ o o “ =
"5 w0 ¢ o R S B < g 40 AR &

2 S 7 4 B & 2 & =ow 5, o E £

w2 Sa 5 fles? s 2 s D et gnoo 5 e = o

P < : o o

£ eI o S o PO e 4 P o Ped o o~ .

3 = s “ e dees P4 3 o] P i o e R frs
e v oo s 8 o P ok L) ’ R )it P
— b s i o P ) 7 P ] o ~

Ty I oS o ot o2 2 . ks .l i o

T | SR - v R 7 fpo 4y v RO oo

3 &3 23 by 03 P P4 P b pc ol -~

Pl Ry oh >vad o 5. -~ Rl 3 7 s o o3 LY ] sl

ar &~ pe ] g oy 54 43 o) ol o e ey b hosd Aot
7 S ) £ P ¢ £ tedt ALl ey il boes ot
waet Gt . fed ! % Lo 04 P 7 2, P (491 i g s

b f > bl et o e I [ L] 43 5 <r w5 i

o i, opns 4y % oot - ey s, (] ot Ked PRees 5 vos e 3

o 4 - b - o t o

A et S e A 54 LS « et b P B r et

g o e, = e 3 I3 s o 2 [ o oy o

. o “r ol — - £o4 n e ks oo Per, - 3 et

] bes - o fed [ T e A 5 ot = B3 LB

P e a e e banad s f - pod ¢ et b9y res

: %3 o ) Pred s o e Fataad —~ - Y et o - e s

s foet Eo o ) 4 K4 e es! [ & % g : .
i =3 ] e P L oo & . ‘ [ by, = oo hoid josg

et B o S - T /R S A Mo o e 5

et Py [ VY e’ ” P et A o b A o - . j< Cires

! hes . > “ d ey =it i

o Yo oy ¥ %, oty : s A e, o 2] e

o . o5 Y [ [ ot o ~ o : o) ‘ % . o

o P 2, LY e o e ] o i R A .” !
5 o P [ A B~ S A o3 poA & piond o B 5 g o 2% dred v..\
i [ Lrec] L <37 i N ., Fad et - .t 7 L e, e o 9

pa 2l fest b 7 o o5 - 5 - ol - s s fow)
ks b E ot e ) o 4 N v . - oo - o
= S o L ! s o o s o] ot Yo bos} w Yenp e 25

D, — -y o o R - ‘< Rt ) .

2 - ey Pos s 7y et . Raed e, - P . o el £

2 e 5 A B < owozoamoow G S A i @ o
e o Ly ez i ey 2 s e A “ - (9 R s
Cans wn.“ v\.....\\ e Py A = s nwu ¥ QQ s m-\, - . o.\\ o P e

. % 1 ps / =2 % & : + .. o . 9
o Ty e A S . il 2 B R R =
5oL 2 @k W L AEIEER = 2 o A4 2

y byt = s b ‘ o { : A o . e
] 4 s Lin " o s ~ o y o e e ot = pod

o] 4 b s a2 4 w3 ~ i - port A et

; il sy pordN < A A o oy of 0 e = s

g fos iy R o na P o [es s i ot . fod Y et o w et

“ ot il < e I 5 ] = s s ] 2 = 5 = s et

j " g z s E - . B ]

P B 4 ow w2 & . omn A7 W 2 e o (i ;
e 5 7 = “ 4 . o] = ) w5 . i ~ bl ;
., (33 pn] o o7 wh L d— e o pso [40 > o pid ool L) %] o~ Se o
oo [ et o~ ,” At reve joid ) is, v I s < i3 oz < I ., %

e h ot 4 s e : ¥ A > w5 z = 4y )

) s sk bl 4 p [3 o 2 ot fouy o, senn, = Y S i ; Z ‘,

. ieg s pa ) b} Y N P ot P o b} bR} o E P food ; s
et -t = (1] &= a2 2] e = o -~ P 2 = e - ] fred e 2 [#)
o ST B S 4 X A B oo D .48 2R 8 o 2

P : L ¢t 5 . .3 - . - B . poe s s ] 2 .

The e 4y WY Ew i 508 B a3 g e o TG =W o &, 5

. st ] ) . o = 4 w2 = . ] pos? AT 4 4
<3 v ] ~ O ot et gre] e o = o R oot - . 3 o o 4 = o b Ciot W

2T e B s o= i A A B Lom B g = o B IS B~ B
it et (O R ~= = it 4 e o o] o o g A o A =3 &) i b - =

“s A Su > Lo s ¥ 43 P o $ons 3 ~ g ~ ot -t o e >

i - p : oy . “ oo, et o~ = (e £ 3 [P o dret e o 7 i [
- o it ot oA b o~ -~ - o i ~ neines iy P e v - e [ sed e
- A . N “h = L e e N 4 N o e

AT S T =S R RS = = PRI T SO o uT =2 s =

Gk Fx © y e " “ 333 o o B &5 o o .y ,ynrt o Lf P Y poh

s - ot v s Py - il PR P o Ve T b Fe, 25 P = g

w o P AN L e poy; pek o 1] ] - = Foud % [ s Py s o

d sons i s emrs s d Fag b 5 s ps o ol e

502 R T B o . 43 =Y oy o e AN & oA

¥ v ~ oy e} P v ot p -~ . 4 7 hed e P P ” ot

[ R o -/ o et Plsse ot ~ P! L/ v ¥ 7 Seas Pt Yot o f)

i ot o P " g P e o P 2993 fsd st e oy P o £ p o e

(s .. e o o5 o} o2 - pased e N b2 Fag} - e v o [ P

e oo ! o t o P “e e Ied ea s s e port b P B

22 il ) s P o~ ot by ey ) 49 i W ~ Ly Y ot 9%
s (bt p-4 > il S, A - L bt nsl - s 5 ey o . . o o

g A < VRN - S S o S 4 I b ) poass <A I 1 g e = T

go i I o ot e - o 5] e o b - ‘ PR Y ; fosd / : 5 4

G o o b} o s e pos R . jasd N eed, S bes T i1 dma ot 4z : e

o v - 4 4 s ] et 4G M 17 e et ot - ot =,

R I S S B (O - & = ey 2 wr fe . % w5 D A
L 45 o [ e ., e o i [ £y bt R (] poes b’ B b ek [ Josc
s & H K -~ s 3 o piag o 2 ] £ Fond e jos ot bxd boed b =

o5 9 ol aat Pt £ ol el P et fond oo phoed oy 5 43 3 . e ]

o 7 - o o~ 53 ,a ~ "] N 35 g g - 7 ~ . i f=on vy 3

s ; - o i ey Y Eed [ a3 b 7 - ead g ) - ol 4 7 Z -

e o = g P : ! ; b 2 7S DU % 4 [ ] o ! ‘o

- 3] f [ e [ e 5 el |9 foed e - 73 vt o “Z o (2R p

= et - s v % o » et o - P ] PP s} i o “ s = ~ &3

= ot N aw = : "’ P oo [as4 - 23 - by o SR T [} 7 S jox o

- o o 54 %2 4 et o - . & bt - = 2 o &~ -

g o Bh et B 24 = woos B¢ A N R - & oTm

b R i : ¢ =, w o5 ) ] ry f
A Lo -~ 5. b = v et o i fv b o) ¢ et = b P ’ - oo -
ol : ins et 5 g i ? x A R s . - =

g o1 4 o i o o i I i, pos b i3 [ b e 4, o [ B i <

a bl Jia Yo el o o pot] o [ e, by - J 4y - i o Pt o < oy

a2 SO & . i ‘; et i~ ¢ et A~ [l i 2 Bos) S P e o
= 2, S B D s v ey - < i D e “ A T~ LA e i
pd o ot P -, 3 . >, A s b Pl s o A 7 - R b . ~

.z w5 = s Iy A S B B & oE o= o

it R & o : ’ 4 ¢ b : . A fee ., 53 4 e ] el
Py e LA b v s L - 7 ¥ b 7 St 3 o < o ) 5 ¥ post Iy

3 P Fa e - IS o e ) e 4 ladd ot “i P o AT et s proes oA
o 153 ot Kot ok e s L 4rs -~ Tt emat ween, s L s [ P e . L o

e ~ £ St ool vt Al boe? Gee PP ", o %3 5 <o 7 hesed -

ot ) R ool i 3 993 s o s . (] ¥ R food St & St k] o

. e it - c e At o p- o) onat ] 9! s 43 d 74 x5 P2 p ‘e’

= A I o s L2 gl = B e o = WL e 4 ped o

Lagad [ Posd - -’ Pre i 4 oo o~ Ll Foel o s IW - "7
‘ v o By ot mns [ e s ps ~ Eed P “ g e <
b7 fov’ P . iy # 4 % e 75 4 [ ]
4 jpoct as o] 574 [ £ o ot e " “ ot s
Ly Z % o o) 2 > & ¥ fvd P
o > 23] P o] Pt o, et ]
wslons S o P e faid e
2} o R o fist
-
S
o
o

putane-

A

S

i

npeunds, gl

¥

A vanety of ¢o

{2 5

by

£

I3

prod

SUBSTITUTE SHEET (RULE 26)

¥
Y
H

R

.

One o



WO 2014/099429 PCT/US2013/073783

{MMP}, which in turn ean be farther modified 1o other useid componnds, by means of

i

vidrogenation processes such as desoribed to ULS, Patent New 4,584 4194 (relating to process

for the production of 1 4-butane-dicl tnvolving the hydrogenation of g diCy 1 Oy alkyl) ester

Ce divarboxylie seid) UK Patert Application No. GB2207914A {relating 1o a process for
production of a wmbiture of butane L4-dind, y-butyrolactons, and tetrshydrotiran frorn maleate

and fomerate

--.,,/

P Application Nos, WORROOSITA (relating to a process for

the co-praductien of bulane-1 4-diol and y-hatyrolacione by means of hydrogenation of

oyl maleate) or WO E2/03854 (relating o & process for hydrogenolvsis of a earboxylic

A
pRRTES:

closures I8 fncoeporated horein o fis

acid %

1, the content of each of the precoding pa

<

iostrates n Figore 3, when reacted with methano! in accord with the

&

ameters defined above, sucemin acid este

reaction tomperaures and preasure par

produce dimethy! suooinate (as predominant product), NaHCC

sthanot #8, The dims j"}‘fi succinate sud methanol §8 are separated

(.VJ
[y
gl
5
'/
M
,..

{aSyy, can be re ato the reacior 4,
a {resh baich progess. The dimethel succinate and

sarated 34 from each other with the methanol 7 being reeveled 24,

i

iyl succinate 28 can be hydrogenated 38 tnto & varisty of

chenueal products 32, Including for instancey Fd-nuane-dio! {BDRO), tetrahvdrofiwan (THEY

ST LS P AR % B
y-tatyrolactone {GBLY or Mune

Zepyvrrohidons (NMP

o of the vrosent o ~an sHReHFY the ransnort and
> of the prosent prooess 18 that 3 can sunplify the transport and

oy fermentation products, For lnstance, with a deted fermentation broth

sspes associated with working with wet or iguid sfock. A dried

fermentation broth powder can be more economically shipped o 8 locatton different from

where the formentation broth s made or sourced. This will o

al a rarnote ocation di qt from where the ferme

T

sourced, and expand the geography of where the finad processing facilitios cun be sitnated.

Henge, we also envision that the esterification process deseribed he
fregrated info a method for processing an agricultural produet cr biomass. The melhe
involves obtaindng carbobvdvates from the agricalfural product or blomass, fermenting the
carbobvdrates (o produce a fermentation broth, drving the formentation broth to produce &
fermentation broth powder, and transporting the formentation broth powder 1 a seoond

processing stte. This second site can be located oloser to a soawee of demand for a product

t?
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preseures within the reactor vessel will exceed the indtial temperatures and pressores provided

frs the three examples of Set A, we carvied out the reaction for 3 hours at an nitial

COh prassure of 400 pai, ander different tomperatores: Ex. &1 at ISOSC, Bx. A2 at 2109,

and B, A3 at 230°C, The percent eonversion of acid to iy corresponding diester

operational temperature. Figure 6 shows the ¢

crification reactions of succiniv acid and s salt. In Figure

e acid is performed at a teraperature of abootl 13G7C, over a perind of $ howrs. The

reaction produced abont13.99% vield of dimethy] succinate. Figare 6B shows the same

<

reaction as i Figure 6A, when the reaction time held constant, but with the femperatare

raised 10 abowt 210°C, whdch viekds abont 42 9%, Fipore 8 shows a reaction at 230°C and

4]
»
%
XS
b
¢
4
P
]
P

vigdds abowt 73

st that as the temperature increases, the re

o~

drives toward g more eem;ﬁ%em reaction of the acid and alkvlating agent, and & gres

of the dialkyl-ester. Reactions performed at or vear critical tomperatare and/for prossure

conditftons can pradoce about 9596, Hkely » 97% or 88%, conversion.

P
ok

n Set B ad Flgawe 7, we performed the esterifieation reaction

"."{‘_.':',, and varied the initial Oy gas prossures: Ex B

st The percent enmversion of acid 1o Hs correspondiy

\

erate, and the mmount visld did not show significant differance statistica

ntial COs gas pressure in the reacior did not exert much effed

ity diester, but the operational pressures ju the reactor during the reaction snggest an offect on

Vi

in Set { and Figure &, we performed the ssterification reaction al a constand pressure

@ bt varied the duration of the reaction. B O-1 at 5 hours, B, -2 a1 2

hors, and Bx, €43 8t 8.5 howrs, The exanples shown in Flgure 8

armount of diester was converted from the acid with increased reaction e,

gure ¥ shows a fiest set of COz-asaixted eslerification reactions using ¢

Ry

concentration of succinate salts of sbout 4% wiw, which are preseuted a3 Examples 123 in

n Examples 1 and 2, succinie acid and ity m

cthanol and ethanol m 210°C and 180°C, respectively, for a reactios

o
,.4
,o"

~.

d about 33% dimethyl seccinate and about 1% disthyl succinate,

respoctively, Methanol exhibiiy g greater s_a;"m*‘ fo dissolve the snecinate salt thay othanol
fagmesium sucoinate exhibitz a reasonable lovel of solubility in methanol, while it exhibita

Trpr o cripe the vield rd iliethuls
frmited solubtlity in cthanol, oven af high wemperanwes. Henee, the vield of diethyis

28
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RN

Y sgectuate, at 18O°C, over 8

wad meghigible, Hxample 3 shows a reaction asing calchun (C

p s

hours, The reaction viekds enly about 1.33% of the correspond ng dimethyisucenats,

Relatively low conversion rates in Examples 2 and 3, also highlights the solubility difference

belween corvesponding alkali exth salta. The calolum sucuinate salt iy insoleble o methanol,

even at high temperatures. The methano! {0 salt molar vatio used in the CO; experiments

was approxinately 1180 for methann! 0 magnesium sacvinate, Likewise, the mtio was

about THET for wethansd (o the othey carboxyiic acids,
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24, The process according to olaim 1, further comprises subjecting sald ester to

hydrogenation or hydrogenoelysis to produce a biofue! vompound.

23, The process sconrding  claim %,, wherein the exter is further converted into

ocd oir feed ingrediont, or polymer materials.,

247 airy 1, wherein said dried formentation broth powder 18
o where said fernsentation broth is sowrced.
25,

at g remole ocation different from where said fermentation broth s sourced,
wherel said drigd fermentation broth powder s

o o a focation different from where sabd formentation bregh is sourced.

from where sad fermentation broth is sourced.

8. An estevification method for g p{}ixc:ﬁim\\ e acid comprising: providing a solution of at

free carboxyhie acid from s mentation broth; reacting said sohution of

o

¢ acwds with an aleohol i GOy gtmosphers without any other actd catalvast; and

o an operational reaction teraperature oF a roaction prosawe corresponding

supereritical, ovitical or near ertcal conditions for &t feast one of said akeohal or COL 1o
yield an estor corresponding 1o said frew carboxyliv scidl
Y T hes recioond & e it YU sidrarads ontel soa ¢ Sraries ans
25, The estenfication method according to olaim 2§, wherein salid reavtion tenmperature and

preasure condiions preferentially drive said resction towvards frmation of dieste

moleosies over monoester molecales when the carboxyhce acid is & polyacid,

he esterification method according to claim 28, wherein satd reaction wm

3

£ 150°C and abowt 230°0, and said reaction prossure 18 botwees

about 3,000 psi, snd said reaetion s run for up (o about 12 hours.

according o clabm 28, wherein sald reaction tomperatore s in a

A

,
s
s
fovc
leg
.
o
5
B2
vl
oy
via
oy
b
25
/’J
o]
pos]
oot
e
ey
e
e
[
4
Lo

ange between about 18EPC and abowt

A00 pst

%

-~

Q30 psi and abowt

12, The esterification method according to olalm 28, whereln said fomparature i in a rangs

betwesn about 200°C (o about 235°C, and said oporational temperature 15 between abomg

30 pst
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