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AT 3
A 18kl Qo)A A7 GFLEA §7] LuE rert-FEHE AL EAOR i TRAA
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Al 58] glolA, 7] X Fola, me 191 A& SH o= 3 ZaAx,
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Al 5&el dolA, 7] R WEd As 5P G ZRAx,

373 10

Al 5&el AolA, 7] A (1)-(3)= T3HAe] 22 glo] Fds= AS 5408 s Za2Ax,

37 11

Al 1080 oA, A7 S rert-FEES AL EHOR S TRAA.

AT 12
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AT 13
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X ZF A9l glo] SHACRF, Cl, Br Ei= [o]x; o
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As EAoR s ZaA .
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1. &0
Tojn] £ Azx

£l (nonsense mutation)$} FHP AHES X7, o e Ao F&3 A= =
A2z 2 odbgelA AlFEch o FAFoR ) 1,2, 4-FA ) o}E(1,2,4-0xadiazole) o] FA ZEA 27} E o
oA AFHET, 53] 3-[6-(2-ZF=dd)-[1,2,4] AT o}E-3-A |- %] ko] A ZFo| #83 =

2 A AE .

9 FZ(premature translation termination) X+ WA Z-FA] mRNA 5-Z|(decay)] x4 <93l 7l
HEo X8, oW = ¥ (management)ol] &3 1,2,4-SAt)o}E(1,2,4-0xadiazole) BFEEo]
310 g v =ES] 16,992,096 B2ol Ao vk, A7) B3 ¢l&d oate] 1 HA|7} B
el 2srEnh, 1§ sheEe] shve 3-[5-(2-FEF 22 Ed)-[1,2, 4] FA ] ob&-3-d |-l ] Atoltt.

A 1,2,4-SA ol w9 2to] FAS 913k &9 A W E(solution phase methods)©] 20061 1¥€ 31
W H w7535 46,992,096 B2z ol Al St (™ 57, 405, =4 B, ¥ AAd 2 Hx). 53], o3t
MHEL oy WHe Bke dASS 23slY |, ZF dAlolA EA-5ts F7hA1Y) 2] A o] FalE ook dhr).
olg|3t WHHEL 1,2 4-2AltolE Mz Ak AFRE J}edhAl st FEeAT, o Z&Ze IS GAet
T AE ikl g shsAdo] Tk 53], ¥ H2 o dAE UM 3 ZEAA 2 9 He S5 AFES)
 XEAaE 9 a840)a v g0 ¢ HA & ATt

B E9l 2ol 4] ow @ Fale] gl 1eF Fale] X e ud AaFdeln A4sE e o,

3. 8¢
g&Hola, AAHeln, F4de] Akes 7 GA dF Aide] Thed 1,2,4-SAtHokE Wiz Akl A
Aol fr83 ZEAATE el Al

o

o
Q FAANA, (1) Achwizolo]= o ~H2sh o] LS Aol WA WA (2) BRWEY Fueols
29] o} (acylation) ©Al; (3) &F @A, 2 (4) 4 e 29 Ztis gAE 23

SAolE wlze] Abo] Aol 83 LRAMav B iy a] AFH

=4 FANA, WA (D-(3)e £ §71 &0 volA g},
te 54 FaolA, B (D-(3) wele] f7] ) ol et

e FEAA, WA (D-()E £ §71 &0l oA Sagr),

g FEAA, WA (D-(DE wle] 7] 2l Wy FaE

thE A, Bl (1)-(3)2 5L 524 (aqueous) &rff vjol Al e,

tE RN, WA (D-(3)e wle] 4 ful ulolA FaE

the FEAA, WA (D-(DE E9F 44 S0l oA Sagr),

te FEAA, WA (D-(DE wle] £4 2l uolA FaE

g2 FEA, @A (D-(3)& T #e glo] S

g2 FEdA, @A (D-(DE T #e glo] S

e FEeIA, WA (D-(4) S0 v 5Hmicronization) BA7F AL,

EOE FEHOA, B agod AFE ZRAlAE 1,2,4-SATolE Wz A 2 059 ot ow & 7}
T8 9, ke, SuisE(solvate) = 2T Al (polymorph) & AZdh=dl F-&8kth. E thE A,

_7_



[0024]
[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

S=50dl 10-1466368

oo AlTE Z2AA —'C— 9411] nonsense) EAWole} HAE AW T AHE A=, oY e #HFs)
=l 8% 1,2,4-2AtlokE Wz A W 59 oFEkxow §& tedt o, ks, &vsE(solvate) &
+ ZAY%E A (polymorph) & Xﬂ :O‘PC—H] st & g2 FdoA, E dgol ATH T2AHxe 14
A @ Gl & Am, d¥ Ee AEsted 188 1,2,4-FAokE Wz 4 2 250 oFEH o R 8§ Tt
5o A, e, Sl E(solvate) T AAYF A (polymorph) & A Z38k=dl 83tk

4. 9@ o] AMAIE A

4.1 89

wogAAel A AR W, ge] EARA SThu, gof "Ha', "HEA" Ei ofsh §AHR §oli F, —Cl,
Br, E -1 oJv|,

g BAHA Zevid, 2 ody SRHEEY Az f&d FUAES 2k, w4 Z—}%ﬂ(reactive
functional group)(dl& E°], 7k2HA], slo|=FA] & ofnjie B, ARt o]o] FAH A= b5,
= B gAAMeA AAE SEES 3 259 H3E fFE=A(protected derivative)E XEE3IITE “ii %E
A" = v F9 Ee FAEo] s ool RS 7| (protecting group) (¥ 2Fe7](blocking
group) 2= &H ) E AddE siFEECY. FFEEA] RE(moiety)ol] gk e nEvE Wd, -Fd, 2
9 ofu|®= el tiE AP HIV|= oY, -FESATIERY,
= oF A RS EFHETE, slol=FAlo] g A3 Hev)=
zgheith, o2 A3tel He U5 2 dio] &3 FopillA B AAS T AdA & dEA .
7l(protecting group)® A& 2 AR HSI|E ol AAS7] A% ¥ =HES T. W. Green,
"Protective Groups in Organic Synthesis", Third Ed., Wiley, New York, 1999 7JA|=o] 9)
2 2 Qg o3t 1 AAIF 2 Aol X,

oAl AHEE W, we EASA gend, 94 gl dadeR g YRS Y SgEs
oF 20 2% U, T MRASE of 10 B9 oI, UgE hasle of 5 29 o, A sl
oo 3 F T GRSE 2HBS g,

B AN AR W, FE] FAE A ‘B%EDPL, %01 “Ji*ﬂi(—‘é—)‘% 1,2, 4-SAft ol Wze] At 3hgta
= Alxstrlel #F&3

2 A A AR W, g BAEA e, &o] "H7EsH7](adding)" EE "H7Haddition)" B o] ¢}
frAeE &ole skl wkEE, Aok, &, Fuf e o]g AR AS e WEE, A, &1, F H e
ol¢} frAbgt AR HEAZIE AS ou|gtt. whgE, A%k, &ul, Fuj e o9 FALE A2 EAR, F
A, e 2EEY #H7hE ¢ e, oqust FARE HrbE F . 35S €9 EA ke E?%XH O}Oﬂ
A A7EE 4 gloe, Melirog Bd8A th7]|(inert atmosphere) dtollA H7IE = dtt.

2 wWAAA AR o, 2] FAHA g , "AAA o7 A (substantially complete)" WHS mE:
"z Aol 94 (substantial completion)"©] E]Oi 7}—5— S8 EAX3l s AAHES HAME F=&o] oF 80% 3},
oF 90% Z 3}, <F 95% =, T oF 97% 239 &S onmr}

B yAM A ALEE o, g FAEA gerhd, &0 "EE] §lol(without isolation)"& o WHAZEEH A
e g E£3Eo] grd AHES FHF flo] vy AR Hojrle AS ouisit. I F@ElA,
22 Qlo]" o el wke dAE FysE A 3} GAREE dojzl Wk ESES g Wk Ao A=
$ 8UE e TEAAE XY

B g AAol ArgE u, @] FAIEA FErhd, 8o "sFH(condensation)"S F 7FA &8 F-E(moiety)o]
ka3l M2 FHATgdHAA 2 Bx, 45 o, B9 &4o] dojh= 38 wke-S on|dit},

VAN N8R W, 99 EASA GEDE, $o "ARAOL AP TR H'E WAAA A8
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op
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H-gstekR A ko] BSOS FrbE ¥dtels B iy 3E

, 8] "8ugE(solvate)"& H W] FlgtEo] sy o]y
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]

o AgA(lE Eof, 1,2,4-FAlo}E wlx9] Aba}p e sk

A5 e FelznE oplt
Ay E e s ol

A A
preventing)", /\}a AR zcﬂ;{]
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o
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gl
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=
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HAe] el glo] ©ede

A AR

2L 2 f 2 50

- =
T & = A3 4 & vl FET

i

e

= Hofo] A3 (progression), 5L H/EE AHo i
=A ‘_g_ =

FOkgAsAE, s ol a4 7

H . go] "oslth(prevent)", "o (prevention 5‘3—‘5
T Foflo] oA = ¥ (development )] YgAd el 7
Jak, 7hA] B wAe] A e oAE Wikt

THAe] Fe gle] ©do 7] vl Ee TEE
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e
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o
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meAlsd AgE Sl HEgso SR, TS, ol aYE oA
g olAElol =Sl 2e G4 fufolt),
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i

B A CA AgE ZEAZA ARGE Gl wEE, dEhe, ojAxEy

p

%, olaReEe,
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[0054]

[0055]

[0056]

[0057]

[0058]

[0059]
[0060]

[0061]

[0062]

[0063]

[0064]

[0065]
[0066]
[0067]

[0068]

=50] 10-1466368

oin

, FERS . 2 rert-obd &3S (amyl alcohol) T & dmeA gujo|t),
o2 Fd A, B WaAo|a] Auy ZBA LA ALE ful= ferr-FEH2 ot}

d Aol i Al e ZEASE oF 500 mg o, oF 1 kg o, °F 5 kg °I%, °F 10 kg °|%,
°F 25 kg ©1%F, ok 50 kg ©1%F, F 75 kg |4}, °F 100 kg o4, °F 125 kg o4, °F 150 kg o], F 175 ke
o1, ok 200 kg ©1%F, °F 225 kg o4, °k 250 kg o4, °F 275 kg o4, F 300 kg ol4F, °F 325 kg o4,
°F 350 kg o4}, ok 375 kg ©1%F, °F 400 kg ©]4F, °F 425 kg ©]4F, °F 450 kg ©1%F, °F 475 kg o4, T o
500 kg, T oF 600 kg, EE oF 700 kg, T oF 800 kg Hi= oF 900 kg, T oF 1000 kg o139l 1,2,4-%
AbelobE Wze) A WA F7)E AAkshEd f8si,

o

F 50% o7, °F

A TEA, 1,2, 4-FAMHokE: HWlEe] AF2 A7) ARE WA A7) T sl F gl
°f F 90% °l’, ®=

il
55% o1, °F 60% ©1%, °F 65% °l4, °F 70% °l4, 75% 1%, °F 80% o7, °F 85% °l4,
= oF 95% o]der AdEn.

_|O_|

A FHA A, A (1)-(4) Fol vl (micronization) TAIZF F3EY. 54 Fdd A, vEstd 1,2,4-5A}
tJolx WlZ2] 42 D(v,0.1): 2F 0.5 pm WA ¢F 1.0 pm; D(v,0.5): ¢k 1.5 pum WA < 5.0 um; %
D(v,0.9): ¢k 5.5 pum WA ¢k 10.0 pume] ¥4A 37 EXE 7K.

19 SE EE o bHoR HE bsw 9, FoE, RS

O] ?ﬁﬂoﬂ/ﬂ % %Ug)g §]’6—}&]1 [e) (<) H =
(clathrate), TR=Y, AATNHA, 7&4o]Ad @A (enantiomer), FEUA o) AA (diastereomer), ZhAH o]
E = JAeldEA e £FES st JANZRAAE Axst=d F83 Z2A2E s ST

R, N-Q
I
Rs hf>“2
R4 Rs
0~ OR,
I
o} 710l A
S AFE e AFHA G2 ok, Ay EE AEA e F A g Aol

@%%N,ﬂﬂi@%%ﬂ,QEE,W&O@&OwE,W,m%,mm,S%i,m%Nm,EtN@b]i,

E XA e AdId; A3 T XFHA S Ao|FEdA XE T XA e
ZAapolF A, AFE EE AFEA G ofd, X3HE EE XEHA e dEHZold, AFA], ofHSA],
FE|RoldL A, 2 T (Fyolar; 2

(1) Aoz 2gkd Aofiell 2ol o] E o AHEES dto]=Fdopnln} wh-gAl7]= &

(2) A ZF&28Fo]=(acid chloride)E o] &3t o}a 3} hA;



[0069]
[0070]
[0071]
[0072]
[0073]
[0074]
[0075]
[0076]
[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]
[0084]

[0085]

[0086]
[0087]
[0088]
[0089]
[0090]
[0091]
[0092]
[0093]
[0094]

[0095]

(3) &5 @A; =
(4) A=l 7]

2
BN

ool E o 2H 2o Zha] whHA

SS90l 10-1466368

Q RN, W ()= o] §7] gojelA S,
ge FAdA, WA (1)-(3)E 5w 471 Sl FaE.
ge P, B (D-(0E gdel §7] Sl et
ge FadA, WA ()-(0E 5@ 47 SolelA FaE.
ge AN, WA (1)-(3)% FAe B glol saHy
ge AN, WA ()-(0E FAe B glol saH
GE A, WA (D-(3)E BAE AoldA B9 2 glo] Bl §7] S EE BAT 47 &)
el s
g FAAA, WA (D-(E B (D-)F AelolA FA9] #e glol B9l §7] g0 Ex $9%
7] gl el S
G FAAA, WA (D-(E BA (D-(DF AelolA F9] #e glol B9l §7] g0 Ex FA%
7] g el SR,
Q oA, B ouwel AgE mzAlsd A8 Sult rere- R0l

FEAA, B owwe soby 119 T2 /T S 19 S a0 GHow HE Aed 4

Y o

(
d

_1
3

25 JiAske)

EA 35 (clathrate), Ao
(diastereomer), @AHO|E = gAo|d @ Ao EFES 3

7)ol A,
R, X3
B2 FHEALIF

zgrcy A

m 1 W] 58] AFgrolr,

A7) T2 e
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[0096]
[0097]
[0098]
[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]
[0106]
[0107]
[0108]
[0109]
[0110]
[0111]
[0112]

[0113]

[0114]
[0115]
[0116]
[0117]
[0118]

[0119]

SS90l 10-1466368

FEIA, X Folar, m& 1o]t}.

TFEAA, m 10|32, X&= 22 (ortho) #1329 Foltt.
Tl A, m& 1o]a, X& HlEk(meta) #1219 Folr}.
TFEAA, m& 10]a1, Xi= T&H(para) $131¢] Foltt.

T A, B ade 37 =4 19 A E dAES sk, ke 11 2 [1ad 725 7 JFEES
st shap 19 HYRES Az A% TRALsE ATH
41
= ]
_OH WO
| |
CN a3 NH, B @ NHL
CO,R, CO;R, CO;R,

N-Q == N-Q —
e d WO e @x A

CO,R; Il : CO,H lla

o7l A, RS g4, A3E e X3EHA g 47, X3td £ XA G AlolEFRd, XIH T
X3E 2] ke FHEA ] E RS, X3E e XIEHA @S o, X3E T XIEA G FHZEoHE
~(CHCH0).R., olw et A7k538 7158 (biohydrolyzable) 18 i B wnjo] Zgh Hofo|a] BAbe] 4S

A Aol A Gl ol HFg E27 i (blocking group)ol®, of7]old &7 (4)= R0l F4 o] ]e]

7

A 9o A ApgRa] wA ol L;

= 7} Ao 9o =HHoR F, Cl, Br & [o]x; ¢

1 WA 59] Golt}.
19 9 F@eIA, Xi= Foltt,

19] T2 FEIA, me lo]t.

19] the FRIA, X Foli, m& lo]t}.

19] g2 F&EANA, me 10]3, X 2&(ortho) $1A19] Folt}.

19) e TN, ne 107, Xi= vEkmera) A7e] Folt.

19] o2 F3ANA, me 10]3, X &k (para) $1X2] Foltt.

19] g2 FEeIA, R e},

19 g TN, B (D-(3)e wele] §7] &) volx Fan,
19] the A, A (D-(3) 528 §71 &) uoln S8,
19] o TR, BA (D-()% wele] §7] o) volx AT,
19] & FEIA, WA (D-()E 52 §71 & volA 5.
19] g A, A (D-(3) FA Bl glo] saHy.

19] g FEA, A (D-(DE F0A Beal glo] saHy.
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[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

S=S5| 10-1466368

w4 19 e FEelA, B (D-(3)2 BAE AleldlA FAle Rl glol wlel f7] §v) Ee B
f71 & el A S
419 e F A, A (D-(DE WA ()-(3)5 Aleld] FHAel #al glo] vl §7] &v) E &
& 71 gl welA A,
e FRAA, WA (D-WE WA (D-WE Aelo] FAe] 22 glol Bale] §7] §0) E: 5AE §7]
L oA FET),

2l 19 A FAellA, AHRE &= HEGS|ERFY, tSAt, o)A Y opAHolE, o]AX e oA o]

ANE oM HOIE, WEE, o, olhxmE o|ANEE ZTRIE RS EE tert-old dF Sl

=

T2 19 & FdeA, @A (2)' 9A (DY AEEY d2ixd SFZol=E Egodoltln terr-F-gt
< UelA gAY IE RS Eoeith, B FdddA, dRAxY SRt ZREENRY FEgo=, H
TAFoRE 2-EF 2Nz FEgo|=o|tt, oE FHoA, @A (2)9 ¥ ERELS 52 rerr-FEHER
F7F g En. tE FEA, @A (2)9] W2 40T wgke] 2ZoA FEEa, 54 FdoA, ofF 30-35T
oM FaET, g FddA, Al (2)9 wE EFEL Hoji of 2417 FoF witEnh, 4 PN, E
godolyl = 2wz F2eo|urt v A FH] fste] @A (2)9 whE EFE FtE 7t
g 4 9

T2 19 g2 FdolA, A (3)2 @A (2)9 AWAPES rert-FHE UolA FF(refluxing)shs Ae X
sk, B4 FdolA, @A (3)2 B (2)9 APES oF 82CY REE tert-F8E oA #F(refluxing)
= AL E33T. g PN, @A (3)2 oF 60-65T9 B H/rstezA ag]-#H @ (ring-closed) A
A7 (crystallizing)dhe A& Xt 2 FdAA, AAE Eelds A202 Y2Ea, o3y
-RERS /B (50/50 v/v) o R AHE I, FF AzHC)

&
3 o
2

B>
c O

=4 19 g FdelA, dA (= tert-FEE Ul & Fo|=Extol=E Hulete] ©A (3) AA
B9 7] WE dxEEs sieissias u-sss PAsle AL xs. A FEANA, @Al
(3) AAE2] wd odxuz9 7heRals oF 68-72T 9 FA AU Sol=FAlo|= H tert-H8S WolX
P, F7F FHoA, @A (4 -2 FE(E B0, 5 mlo]AE -89l HE)E Fdto] AL 4y
2 9 gAs Agdto g AT IS F7 M(free acid) o2 HAdale= A} FAS o] &sle] ¢ pH 1-30.%
AHAEEtE RS 28T g2 F7F FEA, @A (HE -8 ZEH(AE B9, 1 ule]laE -kl
de)E S8t =AR AUw 4 §9& =] i &= Ax} oF
10-15% @4ke ol&sto] ofF pl 1-30.2 AHd3kgh -, oF 1AIRF &<k oF 70TColA wykste 2S 233het. F7}
TFH A, 8 AH(free acid) Rosenmund ZEE o] &3lo] Ha Abg-slol A A

!
=
H 53 AZx (dF 59, dE H1x7] £ yE-Z(double-cone) AF7] o]8) T AR A},
e

oo ox,
o2

=

12
[o
2
i)
%
o
fl
X
B~
a
o
2
o
o
Ach
2
o=
=
(¢
(¢}
[o8)
e
2
o
ffl
=
rlet

2 wAAMelA JAlE wSES A (progress) vFEF A ZvlE 73] (thin-layer chromatography, TLC),

HPLC(high-performance liquid chromatography), Fi& E3832 HWHE(JE 59, 1H—NMR, 13C—NMR, IR,
Raman, MS)S X35}, SHAIRE o] AE X ¢k, B wWo] &3k FofolA] B4 A4S 71 Aol Al &
Zoojuwgk Wil 93] RUEEE 4 ).

o A, B e =4 20 JfAE GAES EEE 3-[5-(2-EF 2 d)-[1,2,4] AT o}E-3-d |-
wlze] AbS Alzxsr] % Z2AMAE AT
=4 2
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[0132]
[0133]

[0134]

[0135]
[0136]

[0137]
[0138]

[0139]
[0140]

[0141]
[0142]

[0143]
[0144]
[0145]
[0146]

[0147]

S==5| 10-1466368

F
N-OH NI—O
|
CN @ NH,  EH @ NHo
CO,Me CO,Me CO,Me
R R
N-Q N-Q
£l (3) Lz £ (@) T 1 g
CO,Me CO,H

9 FEAA, ¥ wPe Tgel BASS FASE A TS B 119 BFRS Axstd HE

ZA2E AFe):
(1) 37 Nolwewlzol Al HE JAH=2E

CN

NI,OH
NH,
COZMe _
= A4% 5,
(2) FEMEY 2|22 o}l 33}

COH & AAREE dAE IR 23T

o

A FRA, X Foltt,

o2 FdodA, me 10},
g2 oA, X&= Folal, n 1o|t}.
& FHA, me 10]aL, X&= X (ortho) 999 Fo|t}.

_14_
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[0148]
[0149]
[0150]
[0151]
[0152]
[0153]
[0154]
[0155]
[0156]

[0157]

[0158]

[0159]
[0160]
[0161]

[0162]

[0163]

[0164]
[0165]

[0166]
[0167]

[0168]
[0169]

[0170]
[0171]

oA s,

g opAEH Ol E,

g2 FEolM, me 103, X+ wek(meta) 91312 Folt}.
g2 FEolM, me 103, X & (para) 932 Folt}.
o2 FACA, G (D-3)2 dde 7] & HelA et
o2 FEAA, A (D)-(3)2 Lg f7] &l HelA et
g2 FadA, 9A (D-(D= G4 F7] &uf oA G =),
g2 FadA, 9A (D-(D= 54 7] &u oA S =),
o2 FEA, BA (1)-(3) =& o (D-(DE tert-F&& U
g2 FadA, 9A (1)-(3)2 A9 &8 glo] =t
g2 A, A (D)-()E S7HAe e §lo] F3drt

2 FdollA, g (D-(3) == 9 (D)-(DHE FHA9 ®e
o el A et
A FEAA, AL Bul= BEdStol =25, TSk, o]aR
olAlHO|E, HWErE, ofehe, o|ATRHE o|AREE TS

SS90l 10-1466368

olAZEE ofAEHoE, o¥

, BEe = tert-old dF Lot}

g oA, 384 19 FFEL 3-[5-(2-ZF 02 d)-[1 ,2, 4] A ]o}Z-3-d]-ul %] 2lo|t},

& AL,

- 15

=

, "SFbY] 7] (one pot)" ) Wl ST

87194 e dAES Fdsh=

AL EPAE HA 119 BFES



[0172]

[0173]

[0174]
[0175]
[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

SS=50ol 10-1466368

w BAMA ARE FRELS ofdelM AHE= AAdES Fdte] FUER dE 5o dWd Ao, old
ANl 2 ol AuE FRES WAE Ak Ao HHE AL ot

2 Al o
5. AAE
e 3-[6-(2-ZF o =Hd-[1,2,4] AT o}E-3-Y|-H Z ol E

2] 1

MY 3-Alohdlzol o2 (105 ke) R H& tert-Fehol Az wglol AAATh 508 £4 shol =% dokyl
(43L, 47.4 kg)o] W 3-AoluMlzoo]E) %& ror-3ehe Be golo] FBA 7] solA of 247 48%
Feb QAT 506 74 Sol=Zadotle] Hrh ek Arj wjx Lwt of 43Tk, 506 4 Shol== A
obnlel H7b Sk AR AF A o OL/ARE o = thgatgih, WA eEE wgr] ol A

k2 7}

2 AR IJNES A4St fAslT. 53], A

o ~H|Z wwh) o g 7IFEET.

A= Az WU E AR, oF 1009 [ tert-FEhEo] FUHEAT AIF A® ¥RIEE Y] wixE A
Z RV SAXE We] of 33CEFH o]Fo] ghny $o of 27CE FAAHUT. 7] wjx]e] A A
Adt(crystallization) 7} BE=EQ o}, o] AL mute] Aol &S nx|x| &t} wxE oF 34.4C2 Y
25 ar, Eglolgolyl (72.6 kg, 100L)o] wH3-7]o] Wolxth. A 2% AE FEAEE oF 20 4TRFE oF
31.0C2 &84 9 30-35C9 WY % Lo/t §AHEE 9. B& fer-588 (10L)E 9 A~
(rinse) Fol, wix|E 2-ZF o 2Wlzxd Fxglo]l= (113.7 kg, 86.0L)% AYAct. A7) AL HA A AA
1/3°] do] H7F &= oF 25L/A17Foldth. AZ 9 5w 1 713 Bk oF 15T E shEolfar, wiA| &
TE %F 34.6CE PART. FH7be oF 5541 Fol fAHAT. HUE B HA wiA 2= o
38.8CeIAtt. #7t Sev 2-EF=Mxd wpA Y 278 H o] HIl7t FHEH A4S =FolHaL oF 11L/A
o g HZMEATE. WS oF 2A17F Qb 30-35TCol A wwkgk $of ekAE Z(S, oF 0.5% WY 3-obv|vwul
Zol o] E (amidinobenzoate) WWH) o2 IFFE QIT)

T ok 22 ok oF 69T W7bHQlaL, 630Le] AATE oF 4A13F 158 <l d , ek
iz &&= ok 66-69CE FAHAUTE. Selgls ¢k 22.4TE oF 3 A|7F 148 E<F WZAE I, 25-30p HWA|
(mesh) ZelZ29d Ay ZE2(cloth)® 3¥¥ 2X200L Ay E 2 AR, 7125 E IE 929 =
Aol o]$ o 558 Fo AU, TE AolAE 50% FA tert-FEE (210L)E AHFAL, AHE] 7
Aol W2 A7I=% 108 BASIAT. Alolas 1 °F 5-10% ¢ MF AxHJUTH. AAg= 2o tert-
Sebs Bl Eederyg FRetol= AS AAS] flste] Y Aloladd 2xF AFH (Ale]la & 158L) o=
AgE At NF BHE of 5 B I AxE AAFHUG. Aol FUER ofF 242 B AF AXRHA
i, 1% AN ARuEIYSE AbEete] AESEAT. AolAe] £Ev A A=RntEHI o8 g
oF 99.6%21 Ao® =AY}

= o
T o
2 A ¢k 90.7%% ZAE F At}

e 3-Alopml el o] E (105 kg) R 2 rert-FE&o] Az w7l AGHTE. 50% 4 sto|=FHdotwl
(47.85 kg)o] ml&Hg 7] sfellM of 34 37wk 7lel A7bE AT 2mE H7F F<k oF 40-45C

N
N}
©
e
ol
r o
O
)
2



[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]
[0191]

[0192]

SS=50ol 10-1466368

N

168 &9 uHkst Fo &A% AA(S, <F 0.5% N=HE #

Ho

AF Q. §HEE F 40-45T A oF 34
= FH A

&)
(o

)

A= A 1elA ArE wkel o] Hx whgrlE A, wiAE oF 34.4TE dAHA, Egdddolnl
(<33 = ok
o}

a
HU -

4C

(72.6kg, 100L)°] H7FHATE. H7/He oF 4568 &< AN, 2E5¢ A 22 o 5CE A= AT
AA FAF 5= H7F & oF 31.4TCoA ¢F 32.6CTE 2HAT. 52 tert-F8E2 &9 dX(rinse) &
of, wjxl& 2-EFeE2Wlxd FEggo|= (113.7 kg, 86.0L)= ANFHTH. A7) A SF2go|=e oF 3 AxE 27T&
S HIE AT oF 8 AFF F<F 35Tl A wwkgk o, W3S AR 52 (S, oF 0.5% 3] Mg 3-
ol T =Wl 2ol o] E (amidinobenzoate) FF<E)o2 FFHSIY. Egodoltly 2-EF 0 2Hlxd Z2do]=9]
z7] B4 1.5 7 1 A7) wixel HurEAS. F7b HUbE 27 $oll tert-F-EhE (10L)E 2Rl
2 (rinse)sttt. 47] AF S2eol=e] H7F e F7HAQ WS gl wiA] REE AR T 2EE
°F 30.3T WA ¢F 33.0C= BtFo] ¢ 30-35TC=& frAlakaivh. ¥hg2 oF 2A13F &<k 30-35T oA wykgk 2o

o}
AR A(Z, o 0.5% #WE 3-o}n|r]=wl Z] o] E (amidinobenzoate) B|¥H) O 2 7FFEQITH

X = EF 2% (F 83T)HE oF 1A M4F S ZFE=EAT, oF 1847 B wRkE AT wlX] 1o A<}
Zol, AAES HMELS st W7 we s A AT wiA= S =2 ATFEE AL, oF 1A%F
2% FoF atE ATk, WA= 1 F oF 2417 208 Bt oF 69.2CE WAE AL, 630Le] FAGFIE F 4A17F 30
Bomel HHs] HrkHden, ok mjx] &% oF 65.6-69.2TCE FA%HAT. Selel= oF 23.4TE o 3
AIZE 30 B ¥AE A, WEES wR 1A AiE nie} e o]F(dual) MEE HEE AU 2

o]%& oF 5AI7H = Atk e AolaE oF 50% 74 tert-FEE (Aola & 2 BEF)E AH

2
o
)
NIT)

10 HABHATE. o k= oF 1A3F 402 5ol ¢+4

Z7hs oF 2AI3F 5% B
oy amviEodse o 4%, 77t of

©
s
10

< AolA (191.5kg)+= olo] eEo= HFAHT. oo
TIHJT. BEd AHES] F &S 9F 92.5 % (179.7k

|7 3-Alotemlze] A wE o ~HE (52.5 kg) ¥ H2 tert-FEE (228 kg) 2 AFHY. &=

ok 40-45C & Mg on, wwHk7|(agitator)”] ZHe% 7] AZ8IGTr. 50% 4 dho]l=
| BES7lol HEA ] AEE 2 A7 408 B¢ FUFEY. 25 H7F Sob oF 40-
2TCoNA F712 oF 5A3F HoF ke 3o A,

&
fru
o
N
i
32
e
=3
oo
flo
12
B

A= 30-35C & WZElar, 150 23 Edddolwl (36kg)el FAHAUT. 2-EF=

(57kg)7F °F 2213k 44 &b H7EE A, WA 2E= F7E Sk oF 30-35C= FAEUAG. wiA= 32T oA
F7FR 2A1F 108 S9F wkE A, whg2 FAH AT

€% (9F 83-86TC)& 7FAEQaL, oF 81T oF 18A1%F %
S WAEAaL, BAS (315 L)7F A8 oF 643t 258 &<k A

“T0CE fFAHAT. Selels oF 247 168 Bk of 22CR W¥ZAHdL, Weese U4l

(2 ¥iA). o= oF 1 AIZF 40 Foll fAFEATE. FEH AolA= oF 208 FF oF 50%

A tert-HEE (Aol T 90 kg)Z AHHJTE. AAG (Aold T 79 kg)e HF HAFOZA 7] AolA

of A&=ATE. Aol oF 1417 58 F<F oF 900 rpmeZ AXH Y, T F = (drum) HE Ao HoiF

th. e Aol (91.5 kg, LOD = 5% w/w)] =% A ARutEag sl o) =43 A9 oF 99.75% WAl
Ao 2 ZAHEAUL.

3-[5-(2-EF 0 29d)-[1,2,4] $Abe] o}&-3-g -4z 0] 4}

g 871 WY 3-[6-(2-2F 29 d)-[1,2, 4] 5 A HokE-3-d |-l zo o] E (74.0kg) = A AL, 871 2

THJar, v HaL(evacuate), A (purging) HAAT. AZ AY-EJE= of 3HTE ALGHJL, wwb7]
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[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

S=50ol 10-1466368

(agitator)= £7] WolA s AZEAT. 5L tert-F8-2 (2220, 3 vol.) E AAl4 (3551, 4.8 vol.)o]
F71 &71 el AR, A7) 25. 1% /v 7 AT Sfel=FAtol= 89 (43.5kg, 1.1 mol FE)o] H7ty
i, F7k=2 AAG (100L, 1.35 mol)E o]&ste] 29l fX(rinse)stlth. WX &%+ H7F &< oF 39.0C

ol of 38.8C= ““Vﬂt} WA &%= o 1AIZF 543§k oF 63-67CE M, 1 F oF 308 Bk oF
°F 5AIZE 118 F<t

68-72TC=2 =AHAT. THE oF 68-72TColA oF 3t Ft wtH AT, &4 1
oF 40-45C = 7= AT, SN2 1 F 7] Aap Fol of 68-72C = oF 3AIRF 33 5t

EE % 60CE AYEY, uNble s AFREAdeH, AL g EZ(hot
A (1.5 WA] 5.6 psig) stollA ¢F 70TCoA 1 vlo]aE dHE Eslo] &AXC). A
o 4.3C2 "gojfa, o]F2 oF 46% Fd A=Y, &7]= A5 (61 L, 0.82
, U822 oF 63-72C 2 719 E YT},

Wz &%= 9F 69.4CE ZAEAL, 13.9%w/w F4F (100.7kg, 1.15 mol D) ZE 2F 447 188 F<F A

o}
=k, wA =5 H7F B9 oF 68.0-70.8C o2 FAHATE. A H7F Fol A4 (50L, 0.68 vol.)Z &
A3k ar, oF 68-72TColA F7F2 oF 318 &< Attt

14
o.}i —

0447]/743‘—7] o] mNkA i](stlrrer)ﬂ 7} :?4
o. &9g= F —‘%—Er(pa t)o= 7] Fr)/Ax7] W
HA 5 (part)ell 23
A=, &8l F 129 E72 AR, iﬁg(composme)" A& A st
317] el st Al wurE AT, T oHA FES oF 26,1 WA oF 29.1 psio] B gHog oA,
olzZE "ojA o 3AIRF Fo A EH(liquor)el AAHUT. Aolar AL FA tert-FEE &
(352kg, 5 vol.)o& oF 38-42TolA MAHFJIL, 3X (3u]) AL AASG (370L, 5 vol.)E 2 65-70C ol A
Al = AT

& W2(linear fashion)2® WZFElth. Rosenmund
2 &HHa, AR MY ZAEE ¢ 40TE AEHHA
Aok, A " F=E(eF 15 psig W¥he] A

2
=
WA oF 28.8 psiolglaL, o] of 1At 53 5

é
4
M
o
e
)
é
(o]

A7)/ AF7)(filter/dryer) AR LEE= oF 43TC=E Aﬂ%ﬂ&’iﬂ AM%% ok 26A17F FoF Fr|do g wuks)
WA HF ARHJY. o2 9F 99.7%0190. w2l AAAES] F 52 oF 74.4 % (52.45kg) o] ATt
v x] 2

7] 871 WE 3-[5-(2-FF 2 E)-[1,2, 4] S obE-3-d |-l 2o o] E (47 kg, 22 AolA) B =2
tert-F-8h& (111.4 k)2 AYAT. ¥&7l= EEHJL, WX 2=F 30-40C=E A"EHALH, 7]
(agitator)& A& AZEHATH. AAF (51.6 kg)7t &710] Yoot o]F, 3.47% w/w /4 &UH dlol=
ol g (202.4 kg)ol H7FEAT. WX 2= oF 67-73CTE oF A7 B¢t &A1, 2 F, oF 3A%t
ok 70Tl A NEE ST},

-

WA= opRhe] A4 FqE ShellA 1 mpola R FYZedd Iy wMow o3Ha, I §F RS VTR &
AR, &71= BAG (146 kg) = AHAF L, WA= °F 68-72

WA= 10.7% 744 FARe® oF 4ARE Eob QAT wiA 2= H7F F¢F oF 68-72TC=2 A H AT, wjA ¢
pli= pll MIE2 574 A3} oF 2.2019009, o 70TelAM F7k= of 1A7F gt nnke] A &5 Q).

WX = 70Col A oF 60CE oF 247kl 2 A3 WA (linear fashion)oZ WZtEtk. <F 60T 2 wix]&= 60
Toll A oF 40TE oF 2A[7bel] ZA A3 WAoo PAHJTE. wiAE F7I2 2A17F $F 40Tl Wk laL
sogs dAEE AATIE HAR oyt oF 308 Fo SZEJT. oJIy] Aol oF 42% w/w FA
tert-5-Ehe (165 kg) & °F 30% EOF AH=FAT. BAG (118 kg, 40T)7} wpAT AF o2 A7) Ao]Fo|
Aegdrt. Aolax oF 1A7F Feb ¢ 900 rpmell A AXEJL, T F =FH(drum) W= ANl ATt

=

A2 Aolas e Ax7] (olT-2 Ax7] E7E o] @Al At Wz HAXL, A2 2= o 70T=
A=A, A= oF 7OC°1W of 48713t Fot Fr)AH o w wwtely g AxHAY. c=e 54 A3 oF

al
99.8%°1Ath. EElE AAMES F 55L& oF 74% (68.5 kg)o| AT},
vl x| 3
s 8715 dWE 3-[5-(2-ZF229d)-[1,2,4] A o}E-3-d |-HlZ o] E (10 g) ¥ =& rert-F8&

(128 mL)E AYHTE, W= L2 30-40CE AYEA, wubr)7h 2 A=At 4.48% w/w T4 A0S
stol=FAtol= e (32.5 g)°1 %71 B712 °F 30% &< oMt WA 2= oF 40-50T= FAFH U
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[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]
[0212]

[0213]

[0214]

[0215]

=50] 10-1466368

Olﬂ

jas)
=
| (

Xl REE oF 78-82T = oF IAZF < &¥ A3, I § oF 78 82TollA F7I= oF 1AZF B9k wRE AT
W= okzke] A 9t SlollAd 5 opm ZEdEA HEHZ oEdu, O F RS wkeU|2 AHRY. wiA
L= oF 78-82C 2 HAH AT}

MZE £715 37% 4 G2F (4 nb) 3 5 tert-¥82 (8 mL)o] AMAXY. 255 oF 30-40CE FA= AL,
EFEL oF 308 Bk wHYT

20-30% ot H7} B 9F 3.5A|13F soF H7

o w7l S 9F 100 rpme2 AYEATH, viA ke HUF BoF oF 78-82T R HAHAY. vkR wfH]
o] pHE pH HIEE oF 1.28 XA, oF 78-82TColA F7F2 oF 147 w<¢F mylo] X&E It

W= 78-82TColl A oF 70CE ¢F 127 &9t A waloz WZAFEAT. oF 70T wixs 43 %oz 70T
oA ¢k 50CE oF 4A17F ZoF WAHQm, walty] £ ¢k 80 rpnl.E AYHAT. <k 50T #x= A3
WA o2 50CoAA ¢F 40CR F 4A7F 5t BAEAL, wRby] S5 ¢F 60 rpme 2 AP =T, X+ 40
CoA F7F2 47 B9 nREE AT

A7) 25E oF 40-45T2 AYEHAT. &8s dH72 ARG, s oF 17 Fo SEFHAT. o7
AolTAE tert-FEE (50 mL, 50C)E oF 28 o A=A, AAS (100 mL x 2, 60°C)7} ISRt RN =
F71 AolAdd HE&=HAT. Aol oF 60-70TAA <k 12A17F 5 ¥ AxHUA, &7] Y2 AR,
HPLC 5+ &3 A3} oF 99.9% WA o). Eojd AAHES 88 oF 94% (9.0g)o] AT},
3-[5-(2-EF22=2Hd)-[1,2,4] A t]o}&-3-L]-lx<] AF: ¢ |7] TEZAMNA(One pot process)

hi,
o F
_NHzOH _TeA NH;
t-BuOH
0% ~OH

HhE 871 3-Aleheml 2] Ak (7.35 g) ® HE rert-F-¥HE (100 mL)E AN, &= DEEHAL, WA
SEE 60CE A"ENer, wit7)= 2 AFE AT, @< (suspension)©o] 1A FF WHEE AL, T F
A 2= 40CE AYEAT. 50% 774 stol =5doknl (3.63 g)o] HEA th7] shol A 3413t E¢k vkg- 7ol
ATk, wA] 2EE HUF Bk 38-41TE FAEAT. vHSS 18A17F Hetk 40Tl A wykEk

Wi X = 27C2 YZ4EAa, Efodoldl (5.56 g)o] 28 FoF A tHAL}. 2-EFe2wxyd ZF2dol= (7.82
2) 7} 3A1ZF Bk A E QT wix] fEE HI} FoF 24-27CE SAHAT. wixE 40T FAE AN 5
oF Wk 9T},

AL, 16A17F EqF oF 79TelA abE Iy, 24 dEele] = (100 mL)o] 34
b ek A7RESlaL, seh WA 2R 70CE FAFAT. WA 37 24 Fatel 2012 wob H7FH I
HiA1 9] pli= pll PIE® 543 Ao} oF 2.201903, o 70CeM F7k= oF 13 &

| x3= 3AIZF B¢t 70TColA 30CE A8 W2(linear fashion)o 2 WZHEHAL, E8E= (72 AR
3= 58 Foll dAFHAY. H}y] AolAE tert-H¥E (50 nL, 40T)E 58 Fek AHHAG. FAS4 (100
mL, 60C)7F vpA= AlHo2x A7) Aolae] H&HJrt. Aol 70TAA 18417 B9+ AF
O F AR, wxE 54 A7 oF 98.68%0]0t). wElE AHES] F 582 oF 76% (10.8 g)o]UTt.
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