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The disclosure describes methods of synthesis of pyridazinone compounds as thyroid hormone analogs
and their prodrugs. Preferred methods according to the disclosure allow for large-scale preparation of
pyridazinone compounds having high purity. In some embodiments, preferred methods according to the
disclosure also allow for the preparation of pyridazinone compounds in better yield than previously used
methods for preparing such compounds. Also disclosed are morphic forms of a pyridazinone compound.
Further disclosed is a method for treating resistance to thyroid hormone in a subject having at least one
TR mutation.
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The disclosure describes methods of synthesis of pyridazinohe compounds as thyroid
hormone analogs aﬁd their prodrugs. Preferred methods according to the disclosure allow for
large-scale preparation of pyridazinone compounds having high purity. In some embodiments,
preferred methods according to the disclosure also allow for the preparation of pyridazinone
compounds in better yield than previously used methods for preparing such compounds. Also
disclosed are morphic forms of a pyridazinone compound. Further disclosed is a method for

treating resistance to thyroid hormone in a subject having at least one TR mutation.
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—EBEelF o X (IV) k&Y (BUhkEW A) BEF
INFY 1.5% CBIRN/ZNEY 1.0% ~ BlAT/NFY 0.5% ) Z FHIE B-2
NERRICH-FHEaHEREE (A 2- (3,5-Z % -4-
(4 BFECHEE-1,6-" GMESE) G8) X
) -35- "I E-2,3,45-MF-1,2,4-=F-6-fF > itB4
B A B-EWNERE-ICH-THERE#EHE)

8719323 -13 -



1804870

—BEfF o X (IV) ke (BUNKLEY A) T&
MEC B-ERNERE-3CQH)-FHEKEZEE (H1W 2- (3,5-
ZEHEA4-( (4-ERE--HEE-16-“GREE-3-F)
) FHE) 35-ZHEE-2,34,5-10K-1,2,4-Z 8 -6-JF -
LEEAEWAZP-ERERE-IQHD-FAEHEERE) -

— B+ X (IV) ke (BAKEW A) BEF
INFA 1.5% CHIAD/ZNER 1.0% ~ BIA/NERY 0.5%) B & & Pl
ek ~ &8 - |

—ERAT  BEAEFREGEmRE N (IV) £kEY
(W EDA) TEESBELUNR -

B4 KBHZREE 2- (3,5-2Z&-4-( (5-ER
E-6-fllE&E-16-_FRE-3-F) &) &) -3,5-2f
S E-2,3,4,5-T0E-1,2,4-Z1%-6-8 (“tba® A”) 2l
X (B 1) » HfF X BB REH (“XRPD”) BEH
FEFASY 10.5~ 18.7~22.923.6~ K 24.7 f 207 0% -

—ERmAIT > BRIZCEER XMHh REHNEBE R E—
L AERKY 8.2~11.2~15.7~16.4~17.7~30.0 % 32.2
B 2021 -

— BT BPRICEHEBRE X AHhRRTEEXRERE
FA¥g 8.2 10.5~ 18.7~22.9~ 23,6 F 24.7 & 202 &

— BRI BRI ZEER XAHhREFEEERE
A% 8.2~ 10.5~11.2~15.7 - 16.4~ 17.7 ~ 18.7 ~ 22.9 -
23.6 ~ & 24.7 & 202 1& |

—EBHEAF B IZCKER XXMHOREFERORE

N

871932-3 -14 -



1804870

A% 8.2~ 105~ 11.2~ 157 16.4 ~ 17.7 ~ 18.7 ~ 22.9 ~
23.6 ~ 24.7~ 30.0 « F 32.2 [E 207 &
S—BREAT  PAIZEBRR X W REFNEXE
BELRE 1 FR~E -
G—AHE ARVUS[RUARBERN 1 2HE - BAE
BEeERaRhkaw ACES. (FINEMRMAAEY A

ME) BAEEEEEME (FUZE) W (HEEs

TER > JFED MIBK) ~ i EEBEXEIKEBRBES -
Blan - KB ZEaEVRLEew ARBEZREEY (Fla
RERBER) RE-—BEMNRE  AvAEERE R
ENE _RE ®REWL FRABRSZE - #7 B HEHk
ZHmbkeaY ARREBRLY  BUKEY (BHWEKE
MEZKEY) - REBREBRCEE Y (FIAI_HEZ
B 2ERRERETER) - B4 HBEEW AR
mEBRMAMEY (AWK AREY) -

—BHOF  ZTEREBELEY A WG BB 2
BB (FIAF 60-110CTHHH 80C) U REKEREE
W HBrwAl (FIERH 0-60C ~ #5 40-60C ~ ¥ 45-55
T HHEE) UBLEY AR 1- 6l ERBEE
LBHEEENEY A CHRRTBAERNRY 40CZEBE
DERERX I-6l70 - AR EFERETERESELE
Y AZHRBRAWAIZEEDLEER I1-

FS—ERAT KA EY AT ZERERMAEIEE
(Bn# 80C ) » RBWAHERENRY 40CZEE (4l

871932-3 -15-



1804370

H 45-55C) > W (Plan#Ks 45-55C) - AR (Bl
9 45-55C ) ZBE®RKR (fla) 45-55Cz BB fE
MACHER L HEBMAShLEY ACERBEBR YR
MZBEERLY - fli itk EeEw ACERTIREFEZZ
BEBEAWEE <5% (Bl <2% - <1% > <0.5% ~ =
<0.1%)

— B Z A EE—PEE (RBEEEWS eﬂz
%) BEGWRBEUEER - BERLSETRG 0CEH 60
T BEEM (HMH 40-60C ~ 5 45-55C ~ WP =E

B ETLIBIRIRE -

—ERHIh o S BE (RBEAEMBEZ
%) HEREYE  HELSEURKY 0CER 60T 2B EM
(BIin% 40-60°C ~ #9 45-55C - NP EBR) LEBE
Bl (FIUNEREN L) BTG BT CIEE -

—BERAIF o ZAEE B (REBREEERZ
B BERCEREZE RBRISRITNKE 0OCEH 60C&
WER (Fl 40-60C - # 45-55TC - RN ER) #
TUBHEM AKX T

—EHAF > N TEBEKRR 91% - FlAI R 92.5% -

R 95% ~ KA 96% ~ KR 97% ~ B AT 97.5%Z M EE -

— Bl F > X TEEFKRKR 98% - AR 98.5% -
RFE 99% ~ R 99.2% ~ KRR 99.5% ~ B R 99.8%Z #ll
g °

—FHE ARHSEBLEYREU
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Cl NH2 Cl NHBz Cl NHBz
c— o c1—<_>—o o= )o
N-N Cl ) N-N Cl - Cl
Cl NHBz Cl NHBz Cl NHBz
0 )—0 0 )—0 0 )—0
Cl , HN-N Cl
cl NHAc c NHA¢ a1 NHAc
O=(-_>'_O (8] /)—0 O / O
HN-N al . HN-N Cl HN-N C
Cl NHAC Cl NH2
(6] )0 O /0
HN-N Cl . HN-N al

REB - E (HIM) THARGHK 6 (4-BHE2.6-—HEE
B -4-F P9 B -3(2H)-B ( “Int. 77)

AR R AR A B I e R T R 2 AR Y R R
2 (RTH) i 2 H% - B LB SBBESRE 2N
(IV) & WERFEEED 7 TRP 228 2 5 &

Q
NR3
\N Cl
\ 7/
s} NR4R?
Cl av) ;

Hr
R°E HE, CHR,» £ R, BRE - O-FHEHER -
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_OP(0)(OH), T -OC(0)-Ry * R, BIEMIEHE - IKEE ~ It
HEE - BleE - FE - BHE - K

(CH)-#FHEHn B 03 1

R*E% H; H R’ CH,COOH - C(O)CO,H ~ = H fig 5
Bz » 2% R* B R® —# B -N=C(R.)-C(0)-NH-C(0)- ;
H R, & HEARE

FARREENYE (RTH) B—EBEREF > HEFERE
BEHSHFARBBERCEHRZEELFTEZERBH THR 28
yufh B BE M Ze B FT L o 2 KL Shi et al., Biochemistry 2005,
44, 4612-4626 -

— Bl d > EAFEFRHECAKEYR 2- (3,5-2
F-4-( (5-ERE-6-HEE-1,6-_FERE-3-F) &&)
FH) -3,5-" @& H-2,3,4,5-T0%F-1,2,4- = H-6-F5 (“f
B AT BN EDAZRAL:

— Bl FU R AEERIKEBRERIERE
EIMIEE  SEEBEME - BRE > FEEEFEELTR -
BERSAF - B - BHARER B - BIRWAREBEML - DIMER
ECLDEBRE - -ZETHE - BRBEIDEET  FRERE
K- -TEENAEBRHE SEER  TRER BIH®
g BEHEE  HREFESBRBMBFBERFETFREREE

— B A - THRp RBEEFHU NAAKZE
Mo DLERREE® (T) AR SEQID NO: 1 X I BB E 234
e AR BERNEER (A) (A234T)  DIEEER (Q)
WA SEQ ID NO: 1 ZIREBRME 243 AR BERK

871932-3 -18 -
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B (R) (R243Q) : LI#FEE (H) M SEQ ID NO: 1
B EBRAME 316 BB 4 BB EBKEB (R)
(R316H) ; REUAFRE:E (T) It SEQ ID NO: 1 Z %
BAE 317 WHE LB BERNKEE (A) (A317T) - 55—
BREGF  ZLTEFFHACAEYRERER THRE Z1&
% -

—EBRESIF > X (IV) hEaEY (BULET A) <M
EREHECEVHAERRECEESEH TEERLT
T-B—EBHOF EYFHEER LY (SO AKEY)

—B8HlHH X (IV) kEY (PlUikET A) BF
K 85% ~ BIANKHY 86% ~ K 90% ~ KA 92.5% - KRR
95% ~ KX 96% ~ KX 97% ~ KRR 97.5% - K 98% ~ K
A 98.5% « KX 99% ~ K 99.2% ~ Ky 99.5% ~ B AR
99.8% 7 i & o

—EBmeh X (IV) hEREEW AZEAXITE
HAEKRK 85% BT R 86% ~ K 90% ~ K 92.5% -
R 95% ~ RIS 96% ~ R 97% ~ KR 97.5% -~ KR
98% ~ K A 98.5% ~ K 99% ~ K 99.2% - K R
99.5% ~ W AT 99.8% & Hi & -

—EBmeF X (IV) heawBEkEW ACZERATE
X T EFERM 85%  FIAT KK 86% K 90% ~ K}
92.5% ~ K 95% ~ K 96% ~ K 97% ~ KA 97.5% »
KFY 98% ~ KHY 98.5% ~ K 99% ~ K 99.2% ~ KA
99.5% ~ B A 99.8% 2 i fE -
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—EEHIT % (IV) aw (FINAEY A) BH
NP 1.5% CBIAT/NFS 1.0% ~ BUAT/NFY 0.5%) 2 # JE B-5
PO 3QH)-FE KBRS (B 2- (3,57 f -4
((-BREGCHEL-1,6-"HBEE3-%) KE) X
) 43,57 B -2,3,4,5- 0 8 -1,2,4-Z B -6 5B A
VAT PREFEREIQH)-FHERBZHE) -

—ERAT X (IV) AW (FUEEw A) R
FATE P-2 B TE-3QH)-FG B R (HIA 2- (3,5-7
Zod-( (4 BWECHAE-1,6- " HEE-3-2) G5)
FE) -35-" /S EFE-2,3,4,5-TI&-1,2,4-ZE-6-& > IL 5
MEMAY pRREREIQH-FEHREEE) -

—EmAS 3 (IV) AW (PUkEw A) BE
B 1.5% (BTN 1.0% - BIAT/N Y 0.5%) 2 B & 8 B
AR - 4 - R -

—ERAT > BREBBLTY - B —F T
S A -

APHEE—SRENERABR (IV) LEWRE
wE MBS BN EL Y HE G EAA

(a) BEFBER R

(b) MEAEBRBBMAZE (TRY) PLRE . X
HRB Y EAERFE AN LAYREEE T B EE
K JE -

—EEHE R (IV) LAWE 2- (3,5-2 & -4-
((5-BAECHERE 16-HEE3E) GiE) %

871932-3 -20 -
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) 35-“HRE-2345-ME-1,2,4-=B-6-/5 (“tb&
% A”)

—EEA - TR TRP -

—EBEflh o BMABYPULTEBERCHEBERFLRE
RILAEE - SREBRME  BRKE FEEERBHFL
RS ~ B > RAREREE ~ BIRBREL - L INE R
E-LEERE - ZEHTR HREDEET  FREE
RKR-EBENAREBEE ZBERERE - TEERE - I2H®
KBWITE - #HRFREMENREERFIFRERE -

—EBHEAT > ARHEEHER (IV) hEVZRERZ
FiEaEREEERERRBEEEAEIAE—BER - K
Bl > AR > R B ERWADWEH LEY < KL TE
-

ABFEHCHMBHKEBERE THFMBAN - BO K FH

SR EETYERA -

BHCHMRHA
AHEFHHERMNNMCHFBBENBE S > RIFXEF
SHEHBEEE > GRIEHEF 2" "an" - X "the"@FEHE
BERNHER - 0 RE"XEY"NANEEEE-—KX
Y THEE_AZEANAREYIHERESY 3
"NRE I EEE -NRENE RS ENARESS -
AERFAHCAMBE"PWM" - "FW"R"EBHE"HERE
ABPRIDIE— DR E - REOES - 5L F P {ER )
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BB TRAREE > MHEBRUEMHRRE - 4 &
Eh AW CRERET - R R TR E
EEEER P BN TEB AR TERELE > WEHAA
EENEBENBE IR RERBEZ R - B> A
HEMEE EEESTREEERTEREE & &R
HOFEE RN EFECRARE N ZH S REEZR
W

ERWABY RHFAB Y EAGE S > THZHE
W AR 3R DL T R R 2 R S -

REFHBEZH S "TR'E"THR"EH B RR B EZ
. EESEARAYE (FIMAE - KB - B5%) 2
TR MBRLKEREHMHET - ISR R L. Wagner et
al. (2001), Molecular Endocrinology 15 (3) : 398-410; I,
Sap et al. (1986), Nature 324 : 635-640; C. Weinberger et
al. (1_986), Nature 324 . 641-646 ; & C.C.Tompson et al.
(1986), Science 237 : 1610-1614 ; F —FHEEH AKX
Ll fteE - LM TRB ZIEEBFIR (Hf) H
Genbank Accession No. P10828.2 #f#t » HFEMH A A H
Bt 2%

A TRP (SEQ ID NO:1 ) ZECArBSHE SR (FH203-461 ) FIREIEER TS

ELQKSIGHKPEPTDEEWELIKTVTEAHVATNAQGSHWKQKRKFLPEDIGQAPIVNAPEGGKVDLEAFSHFTKIIT
PAITRVVDFAKKLPMFCELPCEDQIILLKGCCMEIMSLRAAVRYDPESETLTLNGEMAVTRGQLKNGGLGVVS
DATFDLGMSLSSFNLDDTEVALLQAVLLMSSDRPGLACVERIEKYQDSFLLAFEHYINYRKHHVTHFWPK
LILMKVTDLRMIGACHASRFLHMKVECFTELFPPLFLEVFED

871932-3 -29.
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A AN ¥E TRB 2 SEQ ID NO : 1 & 234~ 243~ 316 -
KI3NTHUENEETHEH  -RBLAEERFINZEET
> AN TRB&ZEFBFIIR SEQ ID NO: 2 N TRB 2%
H B F ¥ %/ ( #l 20 ) B Genbank Accession No.
NM_000461.4 fg it » ERH A XL FLUHE2E -

i AR TR ELALBAS SRR R F51 (SEQ ID NO:2)
GAGCTGCAGAAGTCCATCGGGCACAAGCCAGAGCCCACAGACGAGGAATGGEAGCTCATCAAAACTGTCACCGAA
GCCCATGTGGCGACCAACGCCCAAGGCAGCCACTGGAAGCAARAACGGAAATTCCTGCCAGAAGACATTGGACAA
GCACCAATAGTCAATGCCCCAGAAGGTGGAAAGGTTGACTTGGAAGCCTTCAGCCATTTTACAAARATCATCACA
CCAGCAATTACCAGAGTGGTGGATTTTGCCARAAAGTTGCCTATGTTTTGTGAGCTGCCATGTGAAGACCAGATC
ATCCTCCTCAAAGGCTGCTGCATGGAGATCATGTCCCTITCGCGCTECTGTGCGCTATGACCCAGAAAGTGAGACT
TTAACCTTGAATGGGGARATGGCAGTGACACGGGGCCAGCTGAAAAATGGGGGTCTTGGGGTGGTGTCAGACGLCC
ATCTTTGACCTGGGCATGTCTCTGTCTTCITTCAACCTGGATGACACTGAAGTAGCCCTCCTTCAGGCCGTCCTG
CTGATGTCTTCAGATCGCCCGGGGCTTGCCTGTGTTCGAGAGAATAGAAAAGTACCAAGATAGTTTCCTGCTGGCC
TTTGAACACTATATCAATTACCGAAAACACCACGTGACACACTTTTGGCCAAAACTCCTGATGAAGGTGACAGAT
CTGCGGATGATAGGAGCCTGCCATGCCAGCCGCTTCCTGCACATGAAGGTGGRAATGCCCCACAGAACTCTTCCCC
CCTTTGTTCTTGGAAGTGTTCGAGGATTAG ]

ZZDIE.IZIS%EP@?FHZ%ﬂ%ﬁ"ﬁ-ﬁ?‘ﬁ"ﬁ"Eﬁ‘FﬁU%%"
W AKRERS  ME2MLEEHRACWE"ES"HAZAXE
F - iy & "E_Liﬁz“E"MhFEﬁZTD#F(WJZZDR FE)
WM F A e

AEPTHHZCHME"RE"BEHEEY (BERXEXL) &8F
1 287 24 ERE T XERFELREERNEE  EOH
ZE - ZFE ERE -ERE - ETE -ETE- =T
E -¥E - REFE > DUMKBEKEZNBRLE BOES
F-oBE (BARL) ARTZEETESHE 1| £/ 18 #
WIE T > HILE aH1EMH 12 HmRET - WEE"ER
pE'EREAE 1E 6 HBRET - B 1234556
R 7 heE - "RENAEE"BEER—H% MR EN

I}

1]

871932-3 -23.
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Rk ARE ABETZEE B ERE EERE
WA HHES EBREFEEERT (MAR T HE
— R B -

KRR AR E R BRaEE ) —Fegy 8
2 Egy 24 ERETOEM YHRBREE  ZNZH
2 THAEL BERAE TETHRE STHE 28
HoRBE - FEBAE - FABRBE S TBARE. —
TUBREES B (BEERBAKRL) KRB
ETEH 2 EH IS MBEETF > ABATEE 2% 12 @K
BT - B ERRE EEE 25 6 ABRETZME - W
FORMARE BRSNS ERNRENRZ AL B
S ARETFIRE R RBE ERAL HhED —H
BETEEEFHMN- P~ O 5 SH -

KRR A HB R ERaEE s — M= A
2 B 24 EREFHESR Y ERE > BFNZHRE - E
FRERE - BE (BERBERAKYL) > AERZRET
HH 2 EY IS EBRET HEEBEAE S84 2% 12
BWET FBEEREEERE 2 8 6 ARETZR

AT SR X EE N i R

CERBE R T L RE R RS R K
T D — AT B TR R T B AL -

AET R MBS A E R - R R
EECEE D REl > "R EAL-O- I E R 0 Ho
ERMLFEEE - "EREEL EHEE 15 6 BHBE

up

yef

gl
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TEmEE  BAE (fi) P4 - 285  ERE&
- EREE BZTEES%E . KAEFERS"C-Co 5t
GENEREEE CHNAELT (FlW) &F 1 E 3
WET > HE—SEHHE  BRRETEE 15 2 B
BEF (FHESERZEE) - |
ME"FREB"BREAEELZBNMAE > ZA
~(CH,),COOH > Hr o B 1 X 6 M BH - tEWSHEHE
A A
%%%ﬁ%ﬁ,%J¢$¢%%zm£ﬁ%§§%%
BEAAE HEBY (BAKNL) 86 5 E 30 EHETH
EEE—FHRBERSELHRE (HEHE—K EEEL
BB AS (AR MBS & 5 2t [F 0y 2 35 4 A
ERBEZERS) ) - HFET (HW) &F 5 E 20 ER
BFHE—SE0HE  SETEE 5 & 12 FHHETF -
GIan - 5 A — 8 75 B W PR S R E A S R
PINERE TE BEE - ZAB - XK - ZFXFEHE
. "RNAFE"BEELC—RS MMM EIMMRZF £
S BB 'ERERTFIEE " RESE EE S EBMA
EHTES—HABREFEERTFSR (MEBRTXH
E—SHMRWE) - MRKRBEHET HEB"SE S
=B HERSNA BUR R/REEFSEERERFCH

=

i

m
K

EMARECEE - Hlds
o R S R

H

871932-3 ' -95.
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FRESRE - BE AEHCEEEREEEAE 6 =
0 ERET c BHEEREEET (HM) &5 6 = 20 {8
BET ¥ -SEHALE HEETSHE 6 ® 12 HE
BT -

W MR EAETER NI R £ 2 R 228
ARFEAMAE  MHEENAREGE (Hm) - %
B BERE - RESWAR/MAEET 2 BE -

HERERHNEAREAESRENRAE R
NP F 32 F 3 0 F

W EBET Y ERE (FBS HELE") R aBET
CEE (BB "REE) P BB ARET RES
?¥%%ﬁmﬁ%’§¢~ﬁymﬁﬁ?ﬁxﬁﬁﬁﬁ?
FIM%E & - BEE > BEEEA EURBA - 5
Mo MEERE EEAERET I EEWARLE  HE
MR RBRENAERE T CESNS > WE RS
R ER SR AEE T SRR R SR RAES
= HEECESAEREETE  REEREEN/RY
BiE o NRELZREREES BEANREZEHA
BN WM IEE - MLUEEE - EEUREE - BB E -
MR KIS 124 S WE - NWESE, &
BETZIREENES SIS EE  BHE  IEEE R
RE - NEREESE .

EEEHEA ISHIOEABRET - BF 154 24
ERET  E—FAF 1 T4 18 BRET - LE— 54

871932-3 - 26 -



1804870

Al E 12 ERETCHEREE > BEEHE - #E -
B - AEOYE RUREE - BE - FEEFE -
TRINAEE'EER RS EANARENRZIERE > HilTsE
"SRR T CRE"EERE  HGEL-EAREFRER
TER-

ME'OC-EFEER"ESEMNEKER (RAFEKS
B MHBERBRCAETHWE  BEKOEER R EE
MWAREHETBEDT -

KEPFHCWE " REEZ"EEFEZCERE S (HF
a1 0~ S B N) HRMEREUERRETESEEINZE
eV —EREMLET WEEHHF > REEE
BUEMSERREDGSHEFCRERELZEHENRREERE
B BRRERZRLIFTHHIEELEMERENERETE -
MEREBEUCAB FTUERE M SERBR  REEE
A rHIMTEY (REMAIEEFNILE T L)
HAREZEEZEAR/NEBEZCHMEREDEREMIENA - 41
FIAZEPARFL S - BEBKREETFHEM - 4
me XREFERAF > KEARCERBEETTFHEE - B8
SREEZLE (EXRRER) FEE  BINAFER (4
1 MOM (R & ERER) - MTM ( Fi E F ER)
BOM (F&EHF EBR) - k PMBM (H-F&EEFTEEHF
ER) )  BNARZER  BIUAFTER - F Y b E K
(Blan TMS (=R EHWEERM) - TES(ZZEH W
EB) TIPS(ZERNEFYHEER) - TBDMS (=

871932-3 -27 -
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TE-RHERWEER) - SCEFWELMRE TBDPS
(B=TE-EERREER)  BE (FOF®RE - 2
ME - ETFEE (Bz)  SHAZME R_GZBE) -
B R A - BER MR R R MR o KL b L 0 R B N B o 4R B

ot
)
S
i S
i Sk

CRRBHUBRRERECEEEREE b E
HEOE (BFEER) BEABRE (LERE
R HE - LB RS ZE (B Troc) ) - BB -
WM A  NEER NBHE - ERAEY -
R AEY - X EMERAT > LBfRsREELT
THE RASLEEE (EFRRER) L2 EREEED
REKESER (AOABR) - EXAMENE - 26508
B R R ASHUA 2 S R o 35 B R R R K
R - AT 0 MET AR 0 A3 R AR B 45 R B R
R ABEMASYAEETEE FRENESET A
FRATHED - B4 & EEE LD R “Protective

Groups in Organic Synthesis” Third Ed. Greene, T.W. and

Paxy
-
Bl
m

Wuts, P.G., Eds., John Wiley & Sons, New York : 1999
Fo HEBREDHALXFUHEZE -

Ll —BERPRIC"BNALE" - "HREAL
H'"  "RINAFE"SHEEPHN"RUA"ITEERZEE -
e FE - REMBoh o EXE-—ERKSEBR (RKH
) EFHEaRFrRBR—RNZHEIFESDREMET N - LK
ECvENAURE (FRE) BEREEREEIL D Ci-Co i
(B C-Ci ik - E—FERE C-C,, iiE - HE—F

8719323 _28-
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B Ci-CeltE ) ~ Co-Cou JE (BHE C-Cis Ja E ~ E—
FHE C-Co i BE—FHHE C-CoFHE) ~ C-Cyy
RE (EBFE C-Cis RE - E—-FEFE C-Ci RE - H#E

—Z W Co-CeRE ) ~ Cs-Cs0HHE (B Cs5-Cho FH ~
HE—-FEHFE Cs-CoBFHE) ~ &k Ce-Coo T heE (BHE Cs-

CroBliHE ~ HE—F B Ce-Cro HEH)

L — S ERFRIZ"ERE"NEEEE —TF
EERERECHEGEER  BEREZZEHEMNLE (EARE
) NEKBHEERE - C-CulEEE - C-Cu BE
B Co-Coy REE ~ Cs-Ch HERE - HEBE Co-Cu it
B (-CO-fEE ) Cs-Coo FHE(-CO-FH)) ~ lRAE (-0-
Bi 3£) » Co-Coy SEA M E (-(CO)-O-fE ) » Co-Cao A B E
(-(CO)-0-FF &) » MEE(-CO)-X» Hf X BRE) -~ Co-
Cos JEEURBEE (-O-(CO)-O-E ) ~ Ce-Cro B E M E (-O-
(CO)-O-F5 &) RE(-COOH) - AR T £ (-CO0) ~ &
H B £ (-(CO)-NH,) ~ BEHUAR C-Cou I 5 7 B H Bl 2 (
-(CO)-NH(C-Caq 2 & ))~ "IN EKEF B E (-(CO)-
N(C-Coy e E)y) - EWMAR G EHE FEE(-(CO)-NH-5
) AL E H A (-(CS)-NH,y) ~ & & H B % & (-NH-
(CO)-NH,) - &E(-C=N)> B E(N'=C) - &8 £ (-0-
C=N) EEBEHE(O-N'=C) EFARFEHHE(-S-C=N) -
B H E (-N=N"=N") - HEE (-(CO)-H) ~ i X B B £ (-(CS)-
H) ~ JEE(-NHy) » B-F 2 -(C1-Cyy i E)-MAR B E - B-
B Z-(Cs-Coo FFE)-BURZIEE - Cy-Coy fE £ B i E (-NH-

871932-3 ' -29-
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(CO)-%E E ) ~ Cs-Cao 75 B B & £ (-NH-(CO)-5 &) ~ HEEJIZ
H (-CR=NH>» Htf R=% - C,-Cyy fZE - Cs-Cyp FH & ~ Cs-
Crpo JEBE ~ Co-Coo BFIREFEE) - It EEHKE (-CR=N(§
)y HPp R=G E- -FE RFEEE) FEOGEE
((-CR=N(BFHE) HfR=8 -KE FE KFEEHE)
B4 2 (-NOy) ~ EEfE & (-NO) » T £ (-SO0,-0OH) ~ 1 FR E (
-802-07) ~ C-Coy SR EHME(S-IiE - THR"KRE")
FERECS-FE ABRFHRE") - Ci-Cyy b F 5l E B
E (-(SO)-%t &) ~ Cs-Cypo 75 H nf B B B (-(SO)-FF &) »
Cos 5t 55 T8 B B (-SO2-%2 5 ) ~ Cs-Coo 75 BT B £ (-S0,-5
B) - R E(-P(O)(OH),) ~ Mk BL 5 (-P(0)(07)2) ~ EE B B
E(-P(O)O)) ~ Z & BEE(-POy) ~ RBEE(-PH) ~ B Z-
(C1-Cou SEE)EUARZ B ~ B - T -(Cs-Coo 5 H )M Z M
HRREHS C-Cou i B (EBHE Ci-C i E - £ &
BB Ci-Cp i BE—FHAE C-Co ) C-Cy I E
(B C-CsBE - -E—FAE C,-C, BE - HE—FHE
G Co-Co MEE) - Co-Cos RE(EBHE C-CsiRE - E—-F
E C-Co RE - BE—FT B C,-Co RE)  Cs5-Cy 75 F
(B Cs-Coo FE ~#E - FHHEHE Cs-CuFE) > K Ce-Cso i
JRE (BT Co-Coo FREBRE —FTBEE C-CTiRE) - It
o PR EREVNAREECEBAFIE— TR -EKZ
EEMEEES R - NLEREROFINFBEFNR - &
Wih » PR ELSWE TR NS HEEREERHEME
H IR 4 3 a0 R B A B ELAR -

871932-3 -30 -



1804870

HE EHEEB BRESES B HEESREN
WECSBERETRME - - EBFLEES  BREEHR
PR EEAT S R o BEL - BUE - KM - AT TR/ S
RESEBETRESEN XBTEXSERED K
FkwEswy (PR J Org Chem., 2007, 72,
9757-9760) |

ETH L EEETEE KNf—&h2Hoa
UEBBE—EIERERERN

% AT 25 AR IR A R R BE 2 A UMK B FI R 2 BT EE
B ENEREREESE KRB L - FIA > AR
B B R R S R RS S B B R A AR 3

AR EREESRLEY (HIATHRESESRME
BRERBREEZECOY X RERLS YN RMBEE) 28
% B FERBEEEOY CRERL O R LR
BEBrRIN=EEF 7,452,882 7,807,674 - K 8,076,334 1 -

TE o ABHEHCEMSEM 6- (4-BE26-ZEEE
) -4-E A EREE-3QH)-H (“Int. 77) KHEEZ H 5
)5 ¥
<aﬂ%wmmﬁmewtu>mé%%%:

cl NHR?
o=(_>—o

NN cl ®

E I
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g (1) (&7 -

1 al NHR?

HN-N Cl (II)

Hif R'BEFERERNGE X BHNEH RS H
iR REE S K

(b)) ERBERBEER  RBZEET » HFE R
BERNER REALBEZEFETHERX (11D i DEMLK
= (1D k&

cl NHR?2
(0] )0

NN a uy

KRPERRE SRS PR EEMNY 2 5%
hEMHUBREMET FE - BELKESYBEER
7,452,882 -~ 7,807,674 ~ k& 8,076,334 HERE - LH K
D BERENER (V) LEYREHSE LTES @Y
5

NR3
\N Cl
\ /
| *;)HWN
cl )
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H
R°F H B CHR,» Hft R, SR E - O-BHiEKE®R -
-OP(O)(OH), H,-OC(0)-Ry ' Ry, BEHIFEE -~ I & & I

E=BR BEE - FE - BEFE K

-(CH2) - B EH n B 08 1

R*EB H; H R°B CH,COOH - C(0)CO,H - =] HE®
Bifg » % R* K R —# B -N=C(R,)-C(0)-NH-C(0)-; H
FR.EBHEEE -ZAEERE

(a) J& R'MgX & R'Li 83 (1) L& WES

a NHR?
o= )0

HN-N Cl (I)

Dk (1) &% :

1 al NHR?

Hit R' BENERERNHE X BNERE R"8 H
KEREE K

(b)) ERBEFNKER > RBZEET NEE R
RERNERN RREBZEETER (1) LEWE LK
o (1D k&Y
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: cl NHR?
(0] )0

HN-N Cl i)

(¢) BEEER  BERRA () LAYWIEAEERE R
DL 6- (4-FE-26-_HFXEE) 4-BENEE K-
3(2H)-Bl » HFEE

(d) ¥ 6- (4-FRE-2,6-_8EFEL{E) 4-EREREE-
3CQH)-BIREEGEAHTEMAERRX (IV) kET -

ABHEIARBETY K EBR R B AR R84 REA S
HREBRLEYZIHEMAE -

HERHETS  EHARYHELAEREREES - BFE  HEaeH
EMHG R RTE S E R AR ARE B AT AT B
AT 2B AER - Bt EFEHAERER - &
B O BNEEREFEIRE BRAENEAELHMREZS
EHBERAEARKHER e FETERMER - L4 - ET
o REAFEHAFTEST IPRZEFRETEES
EWIEFEAEE - ¥ » Z5% 65 B E/EHEEE
1T -

ABRTERFBUARFERCEEERE > WILH
FRASEKNAREME ZHAEBEAEEEAIEZRBER
BT HABERHEIRLEY  KAWEFLEBRT > &
HETEEWREE— T RAULEYEALARAEEZ LA RERZLZ
HE - Jg B AT % -
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BT - 6-(4-FE-26-"H&ERE) 4-ERE
E-3(2H)-FH (“Int. 77) RIRE THI X ER 1 5 2 B fH -
R 1 BLEKWERKMHME (Grignard ) H H
(iPrMgX) #ETZ 6- (4-FHE-2,6-“BEE/E) -4-BF
ERERE-3C2H)-B (“Int. 77) Z&E -

e 1
c Cl AcOH, NaOAc
\ HOONHZ R AcOH, Bz,0
ﬂCI ct o c1—ﬂ—o NH, RENaOAc
N=N Int.3 N=N BEEL 1
Int. 1 , ¢
Cl
o=(_>—o NHR,
HN-N
cl
4 =AcE; Bz
{PrMgCl, THF ONHRZ AcOH, Br, Omz} -HBr
—_— —_—>
AN
PEB: 2
o- R B
}»- NHR, — 3 0}» NH,
HN-N

Int. 7

REEB 2 DEAGERFIE (Grignard) 3 Bl &7
L 6- (4-FEFE-2,6- & FEE) -4-ERNEEE-3Q2H)-F
(“Int. 77) Z &/ °
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AcOH, NaQAc &
HO@—NHZ AcOH, Bz,0
Cl / \ Cl - cl / \ “@71‘]}12 A NaOAc -

FEB 1

Cl1 B%& 2

MEER 1:3,5-"&-4-( (6-mFEEE-3-F) &) T
(EY 2) B N-(3,5-2Z&-4- ( (6-Hl&EFE-1,6-Z G
E-3-FE) &F) XE) FHEEKI N- (3,5-Z&-4-
( (6-fIEE-1,6-“EFRER-3-) &) F&E) 2%
(L&Y 4) ZHE

&% 2 fRFER 3,6- —%%ﬂiﬂ%,\ 2,6-—F-4-FR E B
RINBCHEHEBRZNCBREE (60 EKH# N ) L&
BEAY (FIABE=2TEH) cEET NREEFRAEH
(Bl 40 — B 55 B (DMSO)E — & Z B iz (DMAC)) H »
BENXEEE (FIM 60-120C ) BEBEERER 2B IE
BHEMG3E /MR HIWHE3IEISHARMTRSE -

hEM I RERELEW 2 LEEBRARERE (BUXE
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FBEFXEFES) RE > HEKRKREZIFHBEUZ®E
M BEEBEE (BUZE) 2FET - REERIER
B (flan 100 & 120C) REEEREZZ2EB L BFY
2 20 /NEF 0 BlANAT S B IS/ MES - BHEEY L
BEBE (FIMARZBCESR) ~REERE (FI4
88-100TC ) #ifk - RZBMREREBZLLEY 4 UESTKEY
2EZARKBEHRGETHSE -

MEEE 2: N-(3,5-2Z&-4-( (5-ERE--HIEE-1,6-_ %
W3- ) f&) BE) FFMMEE N- (3,5-Z& -
( (5-ERE-6-HEE-16-ZFRE-3-E) &)

) CHiE (e 6) k 6- (4-FRE-2,6-—HEFEEE) -
4-B P EBEE-3Q2H)-F (Int. 7) Z& K

&Y 6 RERLEY 4 HEWE K
( Grignard) HA N B EHFHEE B (340 ME < kRIS
i) HER ERETELCTRERS ST RINREMR
RBEHBUNRERZEFET REEEREREZELZB S -
ERERE (#FlW 60 2 90C) #TEERETZE 1L -
BEH2E 10N fla 22 5S/KMES -

VE T 1% - ETEREREDUTERLEY 6 #HB K
Int. 7- DHE N-REE (FRHNZEBEXAFTHIEE) 4F
BBLUSG Int. 7T FEEZHBERE - > —FHEHF
Int. 7TREHLEW 6 (KPR EBz) UBHEULEES
¥ (B0 & & 4L 3 (KOH)EL & & 1k 85 (NaOH) ) = £ & i

1Lt
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BE (FAIRBRG) BTEREMS - BB+
Int. 7 RFEBLEY 6 (Ed R*B Ac) UBRBEUN=ZHZ
BRETEEEMSE

B4 EW T RERLEY 4 HERGEBA R
( Grignard) KB R B EEBEA (FOMEKMER 2-H
HUGHKRE) FEB  HBERBBEUSBEEELY (Ha
FEMLMEKON)) vEHETRBEML (FIAH SAE 6) RE
REMAES EBL/ZRESBERREERNERE (4
I 60-90C ) EfTEENESZRRZRIE > BHEMA 10 £ 60 /N
BE > B0 90C# 16 /NEF -

R FI#E ( Grignard ) X FE 7] A B 5 H7 B 58 W0 & 1k ¢
(mm)ﬁ@kﬁ(um)2€ﬁT~%ﬁ%ﬁ%ﬁ§
(Bl EEZE 40C) ETEEREZSERILE > ¥ 8 2
ZE 10 /B> BlA0K 2 2 5 /NEF -

—BREpF o HERRBPENMZHALAE  LEY
ST SAZEHERTTHNE Int. 7T 2ER -5 5A2F
B oA A B KRS 45% - 50% ~ 55% ~ 60% - 65% ~ T0% -
75% ~ 80% ~ 85% HL R 90%w E XK -

BEmpl o A (Grignard) [ JE A o & B E
o BEEZBEAIALEY W B-EREERERE 1

e

HN—N

2l “ > MR EIEMZ Int. T -
—BHET B 6- (4-FHE-26-ZEREFEERE) 4-£
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NERBE-3C2H)-F1 (“Int. 77) BAEELEY A 2 KER
RI|ETYIXERE 3 EST

[
-

Cl
NC\)Lg OFt
0 /)—0 NH, NaNO,, HC], AcOH

Cl PEES 3

cl HN>:0
_ u KOAc, DMA, 120 °C
0 )0 N~N:2:0

Int. 8 e A

PEEB 3:6- (4-JRE-26-"HEEE) 4-ERERE-
3(2H)-Fd ( “Int. 8”) Z &K

Int. 8 RFEHK 6- (4-IZE-2,6-“HEHHE) 4-ERNE
REEE-3CH)-BHE (2-848E) NEFRZERSBERE
MEHVUDRERA  RKNR (FUSKK) CFET - RH#E
EWRH (PIMZBMEKRKCESR) 7 REERERE
(PR 10C) BEEREZTEMERS

BB 4:2- (3,5-"#-4 ( (S-BRE-6-HAE-1.6-- %
W -3-ED) BE) EH) 3,5 [ HE-2,3,4,5-004 -
1,2,4-Z -6 (LEWA) 2 &K

HEW ARER Int. S BB ZBMNRZBE - 1
BEEH (P HEZEEK (DMAC) )t REER
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FEEE (fImK 1200 ) BEREERETEMAERS

BA T > H 6- (4-EE-26-ZEEXE&E) 4-EF
HGEE-3QH)-B (“Int. 77) B (IV) &%k
MGL-3916 (G H BT %) < ERK (HW) =B H Fl
7,452,882 -+ 7,807,674 ~ K 8,076,334 TSR 2 & 4 T ¥
17 BHERBBHEALRTIFUHEZE -

B R ERTR (Fln) EBEHEFM 7,452,882 H1 AT #E
CERBERFIUBGEREPEMGBI cAAE@EEZEEME
e T AXRFRCERFEETZUERBERERE
ZHEFHE (Grignard) TERERBRCEHEREE - I
N BHERGTERCPEPRRNEEZEEXTBRECRENX
FErh > REFRB R H R RE RS B EY S Bk
EEEREDULSFFCESGKE - HE&EIL R B ERFH
ARITEHMERBR LEFRATEE -

ABAREESHMER/SREEREBEE R (AR K
D 2fhEaYw REFRRCHERY  DEHARBERER
FEEE - SIMEE - SEEBLE - BRE - FEEBEEE
WGHE -~ B - B% - BiREEEc® - B IkBNBTEL -
DMERE ~ LDHER - ZETR - HFIREBEIEET - B
RIREX EENAZEREE Z2EERE  EFrBElR - B
Nk - BEHEE - MRIKEE KRB MK E KR HH R IRE
L e

JETH > RERBRCTEERREELR /N E
HEHELEY AEHMAEAECBEEBH T - FRIR
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WMEEO YT AR > P T R s ETEE
B/ERESESE - G BEARUEE S E 2R RE
ABUEHEBUHBEEDS 1 7 KEDH 58 NESH 10
WoRED 00 - RED IAF - REDH 100 A fF 2 H
R MR EMUDH K - b ZHEE LR EE
HPLC MBS ED 98% RED 98.5%H & 2 H IR M E
Y -

HEHRY
RBEHEFERESZHKY > EEal IV LEWHEAE
BESHEEZ LA B REERE -
"HEHRY'REAERERTFTHEEZLR AN A FEH
CEMcHEY - —BEHPIT > HEEHARYRBEEREN
BIR - BEUBHBERSEMSASEORN > £F (fla) B
TIVEFEH NRABBRAGLZEHE - HEMH

ERMEMEERCEERS (PSR E YR E

HokEY - BRALYRERBBIASY) WEBERE
ERBFYERCEERENSL - ABLBEERTHE &
EALERBEBNEBRRATMETE R B4 - BB IK
BIRBRTHE HEYPVESEBEERL  GERLD - W E
BB EE - FEASER IR ~ AR T - RENRPY - B - BN
WA EE E T MER A BNSS - KABHL
EYARBERRCERBEEEOEDRR - BE - KT
Bl VEEl - BB B A RRAR - —E
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o EHEAESYRRMEGRG THES FUERIRE
REMAFRELHER  BEHRELBES -

AEFE AS S T WES " EREEELEY - M
B SRy R R/REE . (EEBRBIEE
REGEN) BREAERBYAREBETAGEREY
EM MY BREE REMBERERE BESH
2 e B

HE L TES Y R ARRE EERY A RRE
HTAREMERE L2 HEEENFEWERESR
EEAPE v ESARY LOERBEE2HRURAE
HERARAEZCREE  FAEANRUERFFEANGE
¢m%z'%iﬁaxzmmy@ﬁ~@&km—@z
I B

A B W B ER KA R W R B D DL B KL T AR 1% TR BR R A
KoBBREIENLEREKES (FOBIEA - KR -
FTF) @O0 (FlmmA) ~ &K (B#H) - REHER
BRe HMIERBE - N RETHERZARRERRT
BETIHEG  EEHRERZNEHE A  BAER - T
EHE R CE-HE WoBERHEMSRER  HH
HE SN TEREREEERAE RALBEOREDL
BETHRBEAN EAWBENZ RN ZR BERE
B EERERRE RARFAREN A
EMREENE - pH TOURRBZUEEBRNEE1LH
e FEEBHUATHEREREBR B TEE
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REHERLHBERA -

AEFACHEBEEARE " SRHREE  ®E -
REHCEECHNERRFR NERTEE BB
BOME O B ER B o BLRCKE T EE B BB R B 412 AT 7 4 A
ERW - RECHESRESKFRLEE R R
FERW  URFEESANBRCEERBEE ST E -
BEHEERRAEACEEENE THE RS T E2 e & E
AT HHERRE BEAH SHECSERIERLS
£ 3% i - |

ABHE B BEZERETD  ERBEIE—ABHLEYR
ABHEACCYREES FAE 22 BRENES R
MEBPEMCERNEHLTES FEE — A4 it
Bl - AW RARY RO (FIMmERE) ~ 5T -~ %
RIBE (BIWAA -~ BFIRA - RET) - EBE (flmE
SERELEWR) - RE (FIUEEESEAE) RNERAE
(FIMERERE)  RLUERE RERKEBL > gF
PR BRI B o B IR W DL B — B R B A B
EETRUE-BEREREHET  SEARYATS
HABR MM ERAEEEEENNER R RS 4
VT RBEEREBRA AR B DR T RN 7
iR -

FARBBARYCEEHETSEE  HREXEE
MR TRASE - AR B 2% -BHEK BEL
KREMEREAGY (PIAOBERBTFTHREE IR
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ERIEH- BEHENER)  SEEREFALSY - B -
FiEw - BB RABESSHR - BBTUEEAEAER
EE B EWRA KRS P EE - KT
W M SRS o k- Bk KEWEE - R
EESEE Y WERE > AR (HEMRREEE) (A
SN Bl REBRNRRIECUAEELERS ¥
5 B Ak VR o HLAREE 4 BB S M R 4 W R Ak b DR K 1
WY MHEARAERENAE BECEEREAE
By - MEE BTG HEME S BE - HE X
¥ Bk E¥ - E WA WERS  WE®mH -
B E S MR B AL - RS - B W B A
7RIS o M AN S v 8 AR B B A B A -
wEh - BAERAGE  ARAGREEEZE - 885
s EEEEHRBBRELESYWHRR B W. Martin ¥
Remington's Pharmaceutical Sciences §7 - [LEH Y (A
EMERT) A NE Y EELSYEREEHRE -
BELNGEER NN R EERETESE
 HBEREATSEGEE  AMA - ZER - BL
o gLl BB ZmB o EUA - BEBEEL
BER  AKBREELE - REATEE L MEE
FEEGWE  SERT LAY SRS -
ABELEYTARGSREHELEEDS —E TRp
eE B RIEME (RTH) W08 - %% ET
AHEREMERE & mEE - &6 EELE - B F

A
B -

8719323 -44 -



1804870

W FEERBERET R B - B - FIRE MW
ARG AR - CIMERE - LDHEBE - ZE8THE - F R
ROEET HRBREX EENDTAEREEHE  2EE
B HREER REIORLX ThEE R FERBENR
BRWEHAARERRE -
REBAZBHLGYCERENERAETEEZ & E
ABALHAMEEPREMZ HAWRE - G140 > YRR
BERE HAEBEBKE - HRERVLERERZEE
e - EREBR - FHEZRE  DUIRGFHEEZR A
AEEEANER - B—FHA T - YA LEE R &%
B > PIANIERARBEEFHE - BF > RO NIERB I %
WFERAZERT  BHREHKH 0.5 EXEH 1000 =
REZEHEEN  RMEAHELRE  AWE&ER LR - H
BERFEMEBH SEREV40ER - BHEZHESEH
1 20 2 EH 100 2% - FHEAETLUE —-FE2 R4
XEELFAER REERECENKERIE » HATLLE
HWE AR T -
HERCARERBARABAHNXEMERBEEERMIER
BT RMEEBHIRIBLAEZE AEXEFTHZCWE "B &
ERGA"LTEEEELAGYRFERME TR ESLHE
EYERENE -
LESHEBRMITERKRERSES -~ EQERESH 8% -
A v
AERLGYW A E-TRRE - IAZELRRXRHE
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HEARAZHTHBENCHENA -
AERFHAC'EEZELAEZCE"ERAZHALGTY
ZHEY EPBALCYHEHERAEBRUUBEMRE - 5
2 raggcENEMNERE (EXMRER) BEREDHE
M BN ERRBRE  BRUEBEVWEDNRR 26 NG R
MEE 2 LU EZIEAOEHR (FIA) &85 EEK
ERBYARBRACEBAEGYNERESH B R NHKEE -
plan > WERCEETECE (EXRER) HEB 2-4
BEEFFR  2-REZBR  ZJB EBENR- - FHE

il

O B-KFR - RRREHE  BRRE - - EERE - Z BN

B2 12-2ER-ERR #HRER - @FE
23 A HE® - Z2EBER - HZBEMEREFR

( glycollyarsanilic ) ~ S X M ¥ 8 -~ ¥ B2 B B
( hydrabamic) -~ @& # - SHABK - B - BERK X
B REZNTE FZE®B - LB MR- AEEB
B BRE - B RAE - PR BEB - MR-
B MEE - 28 K28 BB RPAEER W
kG EE - BEFSEE - B Z B8 (subacetic) -~ IRIHER - %
MR BER M B BEM FEBRBE RE
RrBBAIMEER NE® - FERER BHRSS
CIEBR AR EE

HWE L TEICENEMENUEE® BREN
B WEE - W8 -3 (- BEFEFEE) EFR - A
B 4REEHE - - BB PR BB

:

=
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BR ~ 4-FHETIR-[2.2.2]-¥-2-/F-1-RK% - 3-FERNRE -
FEZB  -B=ZTEZLR HFEBEE  AFTHLFEEE
BELteYWHEFAECBEEFHESBET 0 nes B
T BItEEHRT HEHTHENR NFEHEERBEN
LM 4B —ZBKR BT =FE N-FE#FHRE
B~ Z 2k ZZBELE S 2"k - R - EER -
B ER ~ TSk ~ 2-ZEBW - ZFKEZ ZfF - ZHRZ - IR
mE ~ M IE ~ T HWFESRELCESEERMALABRZ
EE o

FETH MERECEZLVESCEHEEHRES
MEAZEGTRERZBERMARBERX (BB4AY) HE&EP
XN (ZRE)

FEPLEYWITHKREE N ERBEAEZZ
Be - Bl - hEVWHF CHEBRERETEAREEE CBE >
PIED R PEE ~ ZEEBCHME - X k&YW Hh cEE T #LRK
HiEE EE P28 - NEBEEXHEME -

ABHASYIRA AT 2 - BlangE S E A 82 2wl
B oWMB"M-Z"R"UNE"ERARZRFREENHLBEEARE
R BOE R ML AW o B B AN 5 8 0
Be#HLZHELE (PINEHRE - £ HAERER - 8BS
E)  WABRHLEYAUMNERXNESE - HiL > K5
ABEEHIHAFEMNGEECHAEYWHRTE - o REEFE
Fe&RcmBy  "HME"REEEMEERE CHE
B ERRFRER  TREEEBERAZHIEERE -

1]
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ABH M BERERLAYTEEZ SEEEH - Wil
EHBEFRARREBABHLEGZBERS LS YT N
B MEAEARILEY  HPhRE  BE 4nE
BERBEGELEATEE L EWRBRANEMEDSH
B R - WM E  BHERE  BWEBRERE
BE 3%

Mg Efar (EXRER) ASHLAWHRE
ERECHE (FIMNZBE - —HREEZBE - BBE - B
BEE RMEBEREFBRENGEY) RKEFBRE (4§40
NN-ZHBEERE)  BRESEECE (FWZE - B
HZEE)  BEOSEZC NBEFEY (N-Z®
) - N-ZJ8F (Mannich) @ - N-J& % ( Schiff) @& %
B REBEEEZE WE  HREAERESS . 2
Y Bundegaard, H., Design of Prodrugs, p1-92, Elesevier,
New York-Oxford (1985) -

Ahew REEBLUESCHE - BRATEEK
[~ B8~ M - W% BA - EH - FF - A K
TR BIEAN - BBE - BN - 8RR IERE SR &
e —FHO P LSRR ORR - AFHEEET®
b 1 AR BE AR 2 B

 ERAAEVET R E SRR RS ERECER
B WE - FB EE - MIRSBENR SBER
M BEE BRER RECERFEE: REFE
EAEYREBEREE - —RAROEIH LB BEHTRS
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MWRERBEAEE - HHSBILEHRERRTT H) 5 35 5 1
% °

T AR A BEHALEYHWRERBREGYT RR
Remington : the Science and Practice of Pharmacy, 19"
edition, Mack Publishing Co., Easton, PA (1995)F - & f
Bl » KREFBZLE YR LS 3 WsIE A R 3y
FRaigEgcHEmEER A AREE8E T - @EZ
2T EZZHBOEBEERBENRFERBRE KRBT K
MEERBR CMEYEBLURUEEARAEmMEHE RN 2 #
FHECEFARLEZHEEYH -

ABPCRHRBABEEILNBEBREAZFRBRERINEE
R FE HREFBERERERECK (IV) &% (EW
HEYW A PImERR 1) ZIRTFRHAZREE TRp(EA
REMEBEEEBRPRE) CRE -

ABEHETREHEZEEREFRBREE (RTH) k2K
FHARFERA (IV) haeREEE HE - HR5HE
EHENEFECE S B ELS—FFE TR =8 (44

ERZEBHN TRELHK (FINEELEN SEQIDNO: 1
LK) cEMNBEEEBRTNRE)  MEREBZHET
ZREASEX (IV) &YW (BAOkEW A FlEHE A
1) ARIE BZHETE-—FTEFEREEARBORE
EREERBEEREAXRECA (IV) ke (BUhhEY
A FlaInEE A 1)

— B G REXBERAEX (IV) ke RET

2
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hEW A EERNFEEERSRE  SOEE &
BE I - BERE - JEWERE RSB AT £ - BRI IF - B -
R BB R~ BD IR B R TE A - L LB RRAE - D 28R -
BES FREDEET  SREEA - FEARLHE
g OBEEE - SEER EHEL  BBLE - 6
RN SRR RS -

B AL o AR E R AR A B o B G g AR A A o
TRP EEF e v 54 5 F Ll TRP B 28~ 75 76 5 2 ¥ 5
EEEY  UEEAFEEEENECR (IV) kaw (&
MEW A FIERR 1D 2 HE -

ABPEREEAE > EAESRAER R LMD
ST ETEE > SO FHEEE TRp MBFY (S
F SEQ ID NO: 2 hf sy M5 il d iy TRP K 5
W) RE W W E R R L L DL O
FEBERXERERE  UNEAEEREREC R
(IV) hEWoBE REUFEEN B oS EED
REEAREZR (IV) LamblsERE -

AEFML2e8E TRP BEBE TRP % ko 4 75 22
B TR % Ik 2 &% B 5 71 -

— Bt Zem# TR AR SEQ ID NO & 1.2 ¥
HEE 234 243316 K 317 M— NS WA - B
Moo e EE TR R B DLEIER (T) BA
SEQ ID NO: | Y MEMME 234 WHLNBER KB
(A) (A234T) : DB @ (Q) HUfX SEQ ID NO: I

i

H

3{?@.\2}%%

i1l
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CHMEBME 245 K &N B EEEBR (R)
(R243Q)  DIAHME (H) M SEQ ID NO: 1 X
WAL E 316 WA EEEE (R) (R316H) : B
B (T) B SEQ ID NO: | 2 BB 317 1%
ERBERER (A) (A317T) -

—E BT e TRp MEMEERE TRP MK
HEER SEQ ID NO: 1 vEHEBBAE 234~ 243 ~ 316 ~
B 37 MRS AR BB - EHEEE TR
BB B (P BRAGEEE TR 5 KE/) 2
W 7 5 TG PR E T R o BIAD - RS E B TRp
SRk MBS AR R B B A B o 2 A A
EEFREREREES (RENHEEELEEF)
FRAEEERIEY DNA RERRAMBEKIE (PCR)
B F MW o Blf12 B Bentley (2006) Curr Opin Genet Dev.
16 : 545-52, K Li et al. (2009) Genome Res 19 : 1124-
32 FEHEEEE LB HERMA DNA fif - PCR 418
HEFRR L EREE  FREEF EFEEEE - B
EEK RHBANZSE - BEFRAREROE HE
PCR 2| TG0 E A B v 3 FR THRI - BE
EFE - EY A R REE S A
BK - REMTEBICHED S EREE - &% 557D
TENEHEEBRBRES G- AT ® C 2 85 B8k K
[ o SR A T 55 R A T kU B 0 SR A O R B
MIEE SR - BAEEREN  FEEEREE YD

il
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HERRGYCEBMEES - WEEW L DNA FERAIR
EHEEHEREMHREHAEEBRERRN T RIS 8 - B
ke BEBRERBEARLBBEORSERE - FHTIH
WO FE o T — 25 3 1T B A DU AT KSR B 4 B U
FHEEREHECETRBE BARELN  SEARE
DmEINBEEECEEGEHEZKFE DNA #HE R/SNEFT
HEEEE PCR EIFRETEFZCEME - &AE - KA
RME  flA %™ B Applied Biosystems ~ Agilent ~ K
NimbleGen ( Roche Diagnostics GmbH) - ft K #HH & M
®WHE > PCREFHMUEBEEIURE (Fl) 22 —-—HoL
mUS e 28 TRP LK H EA N SEQ ID NO : 1 &K AL
234243316~ K 317 W— K LB EERB KR FTE

i

SN RIBEER TR R CHEBEFIIAR
BREGTFACAEFAE T2 EEH -

HEEHAT  ABFHLTELFETOMUBRER
R REBE TREZPR - AEPHAZC"FERL"ERE
BRERMMAEAEBRECE EMESRMEME G CEMTEE K
me —BREAF  KEBROEESL —EBEAT &R
/B (fln) FiRBRZEAEARER -

ARAESRUEME-ERE TRp EEaY > HEE
e TRp ZHRRRX (IV) k& - fll BPREEY
ZREE TR LA E SEQ ID NO: 1 ZHERAE
234 ~ 243 - KO317T (BB EER - Flm o BRE

8719323 -52.



1804870

EMTNEYBLEY A -

LA AR ERMEIF-EBELSY > Haa 1k
A TR MEEIFY] - REIZEBEE TRP I8 F 7 R T W
Z PCR AT+ HAFEBBKBRTI EEMAR SEQ ID
NO : 2 i & 2 M B JF 9l th iy EZH2 2[R 28 # -

AEFRFEER  BHBEHE - KA %SG
ARLPPUMSEE - Kifi - EEESETCECHA - HH
HEE - RAMMBEANSLSER HEREERET RRE
ERAENSHBRIFGEAN  SAEFERAME W
JF I i 7 7K B F B B R R L 6 SR R 3R R o 2 L 4
ZEXE -

FEFEME R BARAHY T EE LR E LT
— R 0 {H S5 BT 3R 9T LR T U B4R AR B Sk T 3R IR B K
BHoHE-ETHR ROREETERARERSHGE
CERTEFSERLRASYINAR  MAL/HFE -
BERYUEEHERZUER I RAKBSEEN S A -

BEREREE GHFREEALRERHDEERS
AP HMEAERBETEHITRACENTETNS R - ff
REZENGMLEANBFERASH I FAAEARRTE - &'
FIdE FIRE TR FER AR - LAREBHEE 5
MBEETENRERARMTERBEABE ZEB RS
f(f o

(R =\ EHRNA]
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B I1IES 2- (3,5-28-4- ( (5S-ERE-6-HI&EHE-1,6-
“EREE3-E) FE) FE) 35-THHE-2,3,4,5-11
®-1.2,4-ZE-6-FF (“bhEWA) B I1Z XEHREH
B ( XRPD)

22 EEBEAEYW AP I 2EARATFHBAEZER
(DSC) E % -

B O3ABKSE BERERHE T3 ke A 28R
THRpS & 7 MacPymol 2 & B 4 -

B AESBEEBEC T3 REEYW A THRS 12
MacPymol Z & & -

ESABSREE T3HEBFLE THRAMZBERLEN
fy MacPymol BB E € » Hd T3 ME — I Arg320 R
BEH -

% SBESEHAAEY A HE 4 E THRS B < HmER
A{EHE MacPymol Z#EE# > EH4kEYW A B Arg320
B Arg316 % HAE S -

55 6 [E & MacPymol @ EG » HETEBEIK AL
BEAEHER (“LBD”) cBEEHFTHNHFLEL -

% OJA BIESREI T3 B THRS Z2% % : Ala234Thr -
Arg243Gln - Arg316His ~ Ala317Thr Bl 2 & B fF A
MacPymol £ 15 [& £ -

£ B EBEREREMALEYW A B THRS % & 2
Ala234Thr + Arg243Gln ~ Arg316His - Ala317Thr Bl 2 X &
fE A By MacPymol FEIE & - HETE T3 ML T &
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EYMATHEENNERTREMBEERSE -

5 8A EIRE 8B EHRB T3 RAEEYW A & Bl
Arg316His %2 # 88 ;2 MacPymol M £ - T3-Arg320
REMFRAER Arg320 2 fF 85 & 22 8 8 b 2 i A7 88 m 1
FEEEEG  MALEYW A AIE Arg320 REEMBN KT HE
HAETRDTEAMPL CN ELIEZER 2 His316 B pi-l& B T
R HAER -

B IABNKE 9B ERLEW A SR F £ E THRP
ke e % ¥ Arg316His 1.2 MacPymol 2 1% [& & -

[ &5 K ]
= i

SRIED AR E SRR E AR TS Y AT
BRBEWT

XRPD B RN X WM K#E 4 # (CubiX-Pro XRD)
b o LU 3 E 45 & 2-theta(20) 0 0.12 /S BB ERRK
0.020 B T HEKRK/NETT Cu Ko BEEF (45 kV, 40 mA) [
W o |

BREALER Si SYEEEMESE - DT REF

O ERBEHAEETATIZ2HARENHEB/HERBR

X-5t% ¢ Cu KV > 45kV > 40 mA

f ] 28 © X’Celerator

ASS )i B A& : & E 1°

REPKAE (Prog) ' HEIhAL-SEXRBEBHEE
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AL (Soller) Fef& : 0.02 JN &

B BihE (PASS) ' BHEIL-SEZAXREBERE

FREEE  3.0-45.0°

AR T EE

AR/ 0.02°

T—FENEHE: 108

ERERE * 2.54°

STtk o A X'Pert HighScore Plus 3R # & T 712 8
iR & I RS R A AL -

& & TR AN P 1.00° 0 1.59 2K

FH A B ¢ 44.3 °Omega(o)

fRIEHBFEE » 4RI Pk EW¢ e 4 REFER
ERh#ECEY -

BH 10 N- (3,5-Z&-4- ( (6-f1 & H-1,6-= & 1 1% -3-
) SE) XE) KFER (k&W4 HP REXFE
=)
ETHEEFEEXBALS  AEHE UHRHER - REAA
O/ Oz 1 AZEHAEEBBERNEA 3,6-Z&EE (100
0672 EE -1 HEM) - 4-FE-2,6-ZHH (122
oo 0686 EH - 1.02 ¥B) - R HEZEK
(DMAC’SM)%?F’S?W*QD - Wl B (251 3% o
0.771 EE > 1.15 B &) #AFBERT > BB BB EM
PE 110C - R\ 3/ E%  BHREERKRE 70C » H
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AR TEE 16 /NiF - '"HNMR S ( ZH IR ) BR %
FTHRE_GABEELEERAEENESARBERE 2 - Bh#t k%
BlE=ER BEREABEIBRLE (277 208G ) <HHE
BE 3 FAEEEMET - BWE (100 % -1 EE@) I
A BEREBERER 30508 FHE - -BREZSKER
Lz ZE (500 27 5 BEM) BAEZERERES
mAERIE -  BEREBEWRI 10%KkEE ML (27 > 20 B
) RE - BREMHESWER 30 08  HETNAHAKERE
ERE - BFLELATERERBETREER®RZ - B 28 2B
(100 25 - 1 BEHG) MEBEYH - FREE T RE
EwEBEHAREEH MG 2 (251 = > 128%FE &)
HPLC S A B RME R 93.4% - '"HNMR 487 ( Z FEE A )
MTAHEAIRELHEB —HEEREN 25% _F K L8 %
(DMAC) K 2%Z B ZEEFTE -
HREktEY 2 cHMBEAETIMR TIIE 1-3 F -

8719323 -57-



1804370

= 1. HiMkEY 2 CESBEEE

EGD)

i35

EX%

THNMR 5% HPLC

5.0

Intl1l EE&

— FRERR(DMSO)5 #8&{n
B=TESHKOBu)L.1 &
Int31 ¥&

85°C

80

~90%#i &

15

Int.11 E&

— FHEERRMDMSO0)S BEfE
FE=TEHKOBI.1 E&
Int31 E&

85C

84

~O0%LEE

15

Intll EE
—HREZERIZDMAC)S 828
E=TEHFEKOBWIL.l EE
Int31 &

85°C

70

~90%Hi &

50.0

Int.10.98 E=
—HEZEIZ(DMAC)S B2
BE=TEHEKOBw.l EE
Int.31 E=

85°C

17.45

Int.10.98 E&
—FEEIR(DMSO)S iEtE
BE=TES(KOB).1 E&
Int3l &

85°C

85

=95%

871932-3
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2. FiMeEW 2 2 ESBERE

HPLC NMR
W et o | AvGa20 B
1.15+026 B BB = | 5T
~ (KO7Bu) _
_FF A = & _FEhE
22 Int.1 2% | 98 | 722
(DMSO) | 50 5 1nt.3 (DMSO)
85°C
— 1.15 ‘B EixFE$E(Cs,COs)
—gif | %5 Int.1 2 s | sgg | B3I
1.02 Z& Int.3 ' ZEE%(DMAC)
(DMAC) | 120
1.15 E EffE$(Cs.CO3)
Nﬂ-%qii%ﬁ%& LEE ] 2 |1 | sy | BT A%NER
onpy | 102 M Int3 ' LS EFFENMP)
120C
_ 1.0 EEhRER#i(Cs,CO3)
—%}%Z | %8 Int.1 s | | geo | BE 2w
21102 %% W3 ' ZBlf#(DMAC)
(DMAC) | 150
~ 1.02 282 " ~
—_REZ A= B 26% A
1.15 ‘& EI%H(Cs,CO5) 2.25 5
i — " 128 | 93.4% | ZEEH(DMAC)2%
SR ZHREZEEDMAC) | 3.25
8719323 _59.-
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#3. AMEY 2 CESBRE(FTE RESNR - REZEEOMACH)

B S| B HPLC IPC
INER) C (220nm)
ER S 3 110 94.8%
(Cs2C03) 15 90 94.4%
hxRTR e 0
(Li,CO, 3 110 12.7%
T 3 110 91.6%
(X,COy) 15 90 91.4%
TR e 3 110 84.5%
(Na,CO;) 15 90 84.9%
ZBEEN 0
(NaOAC) 3 110 25.2%
&L FHEKF) 3 110 54.1%
—EBRELIER o
(DIPEA) 3 110 22.8%
DBU 3 110 80.8%
: 15 90 —
DABCO 3 110 6.2%
A MAFAKOH)
3 110 85.1%
(HEE) °

K EdHS 2 ERLB® (148 7+ 0 7.5 D) F o
HEXHRE (168 % > 0741 KE > 1.1 &) MA - #&
FIBEEYMEE 100C » RIXE 35 0&ER 2 NER
0.8% - LB (110 3¢ -2 EE) A BEREEEE
110TC - RRE| 145 NE®R > KEESGYWC HPLC 178
~iETFHEEGE HRE#BERETSZ SR XRwAE
75C > BEAK (1LS5F 7788 M0) R I/AKRHEMA -
HRFEBFHARXRBEANR 72-75CH - Bt RwaE 21
C » @B Sharkskin M FBEE - T RESF K EREE
ik (1.5 F+ 5 #8m) ik - BATKEZERDR 50
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(77%)

HPLC &% B:
£ : Waters Sunfire C18 -

CHZEEBETEERE 16 I
- HPLC ( & B>

M 1.0 ZF /5 &
WEIAE A: 0.05%=
B B: 0.05%
s 50: 50 ZEE/K
S|
00 0OB
w@m | "
0.0 98 2
5.0 o8 2
20 5 95
25 5 95
25.1 o8 2
30 98 2

'H NMR 4 4F ( ZH IR ) R E < i —

MZBZER 2 R R AT R BT M R R

1% -

B (R R

R ERE
BRAECH 4 ZEMEAEBERTINER 4 K SH -

871932-3

17 -

oM 4 cEER 195 7
220nm ) BEARAMEES 91.6% o
3.5 uM » 4.6x150 =%

2B KR
=8/ LB K

HI 52 A v 38 20 B PR 8 Bk 9 H IR
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F4 B 2 ZRFE/KEXEFTRE CERTRE Int. DORFEREIRRE

)

¥ RFF IPC ., | HPLC &t
gLl et NS vupdt | RV HAUC)

1.1.03 &2

1.15 EE&@@@(C&CO;’,) 1.2 /J\E% 1.70

2. KREEEN(Bz0) 3.20.5 /[\ig | 3. 68.8

3. Z#B,115C

1.1 EEXHFEEF(B2:0) ,
2 | 2 EE7EIMNaOAc) 16.5 79.0 66 91.6

110°C

1.1 EEFXFERE(B20)
L | 2 EEZEHNaOAc) 14.25 76.6 77 91.6

100-110°C

5. AL EY 4 c EZERE(CRERER)

E(%) - fEE EXE% | "THNMR 5 HPLC
ZEsh(NaOAc)2 EE
50 | ZEE 4 BERED 76 ~95%
115°C
ZEEEI(NaOAc)2 B &
15.0 | Z.Fk 4 BEfED 60 >99%
115°C
ZHih(NaOAc)2 EE
50.0 72 ! 51 ~050
(Int.1) IZI‘%C“ Lo 2-55BR ~O5%

et 4 2k EREEEIBLE  AEG - E
HEER - - RAAD/MOZ 5 A2\ EEBEAEA
MR 4 (100 -1 ERB) RZEB (2 7 20 B
B) - EHRWBT > EINRE 95C > ERBRKBE -
ok (2 FF o 20 BEREM) B 275 NESEEMA o R
BHRBEY 95C BUBIHSBLE - BFREHERRK 95
TS 30 D8 HBEBMABER - FitxEs =g
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1804870

% BREAMEREHENBHAESR B R > & &8
Sharkskin WAt B - RS R WS BEMEA (1T -
10 B ) F%E - MRKEZ A GERY R 40C B2t
SRR 91 5 (91%) ZIHE -

MR R W 2 HPLC 4 47 B 5% 41 55 98.0%
'HNMR S4f (“HEHR) AFREs B R LERZ
BEERS 03% FFI%E 6 SIHEMLLEY 4 25 MK
o
7 6. L&Y 4 ZHAKR=Bz)

R g 36z RFRACINEP) | EE¥% | HPLC M (%AUC)

1 EE4

20 BSfE 7. B2 (AcOH)
SRR 0 ik
88-100C
1E=4

20 FEFE{D ZEB(AcOH)
SRR o0 mmtaok
95°C

HE4

20 BEFE{ ZER(AcOH)
APy
95°C
1E&4

12 B8R Z B (AcOH)
RPN 0 mmmak
100-110°C

1 90 96.8

3 91 98.0

4 92 98.0

1 90 98.9

HOl 2:6- (4-FHE-26-ZEEEE) 4-BERNEHEE-
3(2H)-FA ( “Imt. 77) Z B i
ERAHEEABES  AEME A AD/MO - kN
i hter L 4 F_HABERHEAEA 4 (95 3T > 0.253
RE-1EEM) ~r MEKk®E (665 27 > 7 BHEHD)
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REAME (323 3550759 HH -3 ¥8B) - BHEEST
WIMBE 35C  BEREFBERLEER (0.5M ZHE
B 0 1.72 F > 0.859 EEH > 3.4 BE) K 80 S EHE
A o AR R RO AR 35-45°C T o B AT B AR W R
40°C I B 3 /NEE#E - HPLC A iFE R EALE R 87% - 5
N BERBERLEER (05M Z LMK » 51 2

0 0.026 EH - 0.1 E&) A > HREERK 40-43CH -

B 5 90 44 - HPLC S AF BT HEAEE 92.9% » B K IEH
REZZ - BNABER  BEERERSYWHNE 14C
% 3N AMEEREAB (380 ZF - 4 BEG) K 15 BN
mEmmA - AREESLREEER 26C @ HMEHZ
FREERYHER BT H2AkEBRH > BUNEKE
(350 B 3.7 BEB) EW - BT HL AERE R
%o BESCEBERRETEMRY SBREAZH4E
BE - MR EERAEA 10% (wiw) KiEEEMLE (532
Z9 5.6 BEG) BHESUNAE 85T ABEHR
SR EEEGEE R NE R BEREL c BREBEREER 85
T 11 B BEMABR - SREMLE - BHREXS
MEEWPREE - FIEERZ HPLC 24 (TR AE A) &
S 99% E{LEE LR Int. 7> ERNERBESE S -

HPLC G5 A:

£ : Waters Sunfire C18 > 3.5 uM » 4.6x150 EZ XK

Vi 1.0EF/SE

FEIA A 0.05% =R LB KK
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0.8% -

92.6% -

= oo

871932-3

BEon & Ik S
THIR 7-10 REHNREE Int.

=gy
= R

mEIMH B: 0.05% =% 4 < KK
PR - 50: 50 Z B /K
RF R o o
o | | 7B
0.0 98 2
15.0 5 95
25 5 95
25.1 o8 2
30 98 2
B RBEFEE 48C » HE 3N AxMa 88 (152
ZH 16 BEMD) M35 o EBHBMARDEZ pH E 7.5-
8.0 AIFHEFH XEE N 46-48C 2 E - B INEATHE -
HESHWSBAIE 30C - 'H NMR 48 ( — HEEE) BT
Int. 7/VUFBRMEEFILES 1.0: 0.22 (ff#

REFY 30C 5@ 1% Sharkskin JE 4K 38
BLLK (475 2H 5 BHEG) Bk -

Int. 7 A 40C E =M T 8 15

0.4% o

-65-

R e S R R B E
ok HE A ERY
A 81.6 30 (102%ER) ¥
mE - R® ZEZ (Karl Fischer) T E RAK & &
'H NMR 47 ( ZHFEE) BERIRES~EHE -
HPLC S #ERME B

T X REZ2EHE
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=7 KHFE(Grignard) BN IGE S E LB THRER

HOD fif m | TS

"H NMR =,

HEA4
7 BRI S LI (THF)
5.0 | 3.4 EE&FHE(Grignard) 97 94.1
3 EES/ELICY
40°C

HE 4
7 SRR T EIR(THE)
25.0 | 3.4 ‘Z=HEF]HE(Grignard) 102 93.1
3 BERMAELC)
40°C

1E=4

7 BETE( USRI (THF)
95.5 | 3.5 ZE#%FFE(Crignard) 101 92.6
3 EE&MAHEIC)
40°C

R4
5.0 3 EE&MELICD 97 90.7
8 BETE{D VT & IKIE(THF)

3.4 & E#5FHE(Grignard)

1.5M i BRI SR (MeTHF) ¥R
40°C

1EE4
5.0 3 BEENELIC) 100 87.5
15 B8TE {5 U SRR (THF)

2 B EE=TE&AEE{E-BuMeCh2M Z TUSKRE
(THF)#&

1.7 ‘& EA&FIHE(Grignard) 1.5M 2 FHEL VU KR
(MeTHF)¥&

40°C

1E&4
5.0 3 HERILEEIC 90 86.9
15 BETR{? N SRR (THF)
3.6 ‘E EAEFIHE(Grignard)0.5
M 7 DY kI (THF)

40°C

1EE4

10.0 3 B ESIHELIC) 114 854
13 EEFEID U S kIR (THF)

3.7 & EAEHFE(Grignard)1.5M [ B BT S KR
(MeTHF )&

40°C
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E(GH)

(2353

ERY%

"H NMR =
HPLC

10.0

EE4

3 EBRISE(LIBr)

13 BEREMY VUK IR (THE)

3.7 E BRI (Grignard)1.5M 7 B ELTU [k
(MeTHF)#&

40°C

67

89.3

10.0

1 EE 4

5 EE&EMHELIC)

13 B2t PUEIRIEE(THF)

3.7 B BAEFIH(Crignard)0.5M i PU Ik
(THE)#K

40°C

38

91.2

3R 8 AEAFH (Grignard) ENEAV N B SEITHIE

(07

B4 EHEY,

'H NMR 5 HPLC

1.0

EE 4R—Ac)
2 BRI LR (THE) 35
3.3 BB RNEELEPMeC])
30°C

>95

5.0

1 Z& 4(R’=Ac)
20 TR EIkE(THF) 94
6 EE=ENESAEGPMCI)
40°C

2.0

EE4
20 B2FE (D LU kIR (THF) 51
4 2 EERAESNEEEPMCI)
20°C

>95

1.21

1EE4

20 BEAR M —ISk

4.1 EBENERNE(PrMeCl)
40°C

2.0

1 E & 4R*=Ac)

8 & B RENEEEPMC)
30 SRR PUEETE(THF)
25-42°C
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E(Gr)

3is

EX%

'H NMR 5 HPLC

1.1

EE4
2 EERFHLICY
4 EERNESNME(PrMeCl)
27 BERE (D U E R (THF)

ERERMRETR

1.0

1 B 4R*=Ac)

3 EEELEELIC)

5 EERERNERMEGPMC))
25 BERE{n Y E &R (THF)

2.0

1 EE4

3 EE&ES(LICY
4 & ERNEENSEEPMCY)
10 $EFE (R TU SR (THF)

46

>95

4.0

TEE4

3 EE&MELIC)
4.1 EEERNERMIEE(PrMeCl)
7 BRI (THF)

95

88

5.0

HE4
3 EERMEELC)
3.5 BRNERMEPrMeCl)
7 BRI USRI (THE)

EEEEMXIET

10.0

1EE4

3 EEEMASELIC
3.2 EERRNEANE(PrMgCl)
7 BRI E AR (THE)

ERBEE(ER

5.0

54

3 & REKAELIC

3.4 R ENLE{CS(PMEC)
10 F8 T/ IR ALEI(THE)

EBEEMNNES

50

HE4
3 B EHEMAHTIC)
3.4 EEERNAEEMNEE(PMeC))
10 BEFE{7 N &K (THE)

EREECNET

8719323
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9 EERGY 5 QRIS ERE

H(%) (355 E®EY% | "HNMR & HPLC

5R*=Ac)l &
REBL)2 BEE

0.13 82 ~059
Z B(AcOH)10 B2RE(0 %

90°C

5R*=Ac)l HE
ZFR(AcON)7 BEtE sy
90°C

~80%

5(R*-Bz)l &
B(Br)15 HE

0.82 84
Z B(AcOH)T SR {7

90°C

>95%

5(R*=Bz)l E&
1] | ZE(ACOR)10 BEBats 86 ~90
' REBr)s & 2-5BR 2- LR
90°C

5(R°=Bz)l &
ZFR(AcOH)10 BEFELD
RBry)l.s BE

90°C

1.02 100 =05

5(R’=Bz)l ¥ &
155 | LE(AcOH)10 f2i51) 103 89.6
| RGBS ERE 2B ER 23R
60°C

5(R*=Bz)l B &
171 | ZEEACOM)10 Bl 84

' RBr)l.5 & 2-FBR
60°C

91.9
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£ 10 (5 6 ZEIRIELIT Int. 7 ZFHE

; =

PREEEL 3Gs BE | BFECNR (%AUC)
. =& LBR(10 B2 D) . 15 21.6
ZREE 7K(10 BETELD) P0C 61 19.9
Bz =HE B0 BERED) 90°C 15 40.1
REEER) | k(10 BEFED) 61 100
BF3*ELO(6 EB) o) 15 NR
Bz EHEZ(10 B8R 1D 60°C 4.5 13.0
A0 EE 60°C 18 31.1
Bz 6N EE V810 BEFEMD) 90°C 16 100
e 7t 7 =il 55 4.7
Bz 2N @& LEh(5 D) 60T T 15
By 2N F & ER2.5 BBty =41 55 6.1
FRER(2.5 F5RE1D) 60°C 16 40.3
Bz IiERER(10 EEEY%,S BETED) 70°C 2 7.0
2 19.6
Bz FEFF0 EE%,S BT | 70C 23 86.9
52 97.3

B 3: (2-FFE-2-(2-(3,5-Z&-4- ( (5-ERNE-6-]
SHE-16-"aEE-3-F) &&F) FHE) EfE) L&
) BMEFERE (Z2) -28 (Int. 8) Z51H
EREEHEARHS  BAEMH R ALD/MOZ 2 7
SEEABEERBANEA Int. 7(75.05% > 0.239KFH > 1 &
BEf) -~ 28 (600 27 > 8 MMM ) ~ &K (150 EF > 2
BEM)  RBEER (713 ZF > 095 KM ) - A
SHBBHAE 6C HRHEMEERHA (16.8 x> 0.243 K
B 1.2 EE) /K (375 27 > 0.5 B ) HER 10
SEBEMA > HEARELAXEBERR 10C - K 5-10T
EEE 5 10 08 % > HPLC 0T8N Int. T2 2B K E
REPHEE  HLERF (545 3% > 0.664 XF > 2.78 F
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2) 2K (225 2F 3 BELG) B 6 cEBBHEBMA - H
RARFIHXBEREKR 10C - & N-SZHBEEE TR LE
(37.9 3¢ » 0.243 EH > 1.02 E8) LHMA - Bwal®
fR > AR 35 o @ HIME R MEE 8C - HPLC S H7 FA
“E%%EPFEI%%%%%%%EE%%EE%*% v A =[S
Mz 21C » HiE B Sharkskin WA P BE - BXEBK
RHEEELIK (375 275 BEG) Bk - BAKEZ
REBERYR 35CEEMBEREZE 64 NELEMHEE Int.
8 (104.873 > 91%)

LR EEEAE#HRS  BRE/ KEAD/MHOZ 1
A=HAEBEBEBNEZE AHE Int. 8 (1044 751 EE
) kLB (522 275 BEG) - BHHERENAEE
50C HRFMRMBW 1.5 AN - BE#RA 2 NEHBE RS
AlE 25C > H@E® Sharkskin WM T BIR - BRESZKIE
WEMEA (522 B> 5 BHG) Fh > BSRERRE
ZTHE 175 Mg - BHEEBAERDK 40CEEHFE
TEBEEREE > WG 899 % (B Int. 7 115 78%E &)
B EY - 'H NMR 47 (ZFEE) BERERKREZRE
B

B 4:2-(35-Z&-4-( (5-ERE-6-AEHE-1,6-ZF

EE-3-E ) §F) FE) 35-_HE&EE-2345-U%E -

1,2,4- =% -6-1F (kEWA) & fE
EREBEEEABERSE BHAESB - FZA0/HDO - &iE
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firwEEas L 2 T _EABEEHEMHEAZE A Int. 8 (89.3 3 -
0.185 X H > 1 EEf) - ZHEZEK (446 271 > 5 88
) MBS (2003 - 0204 EH - 1.1 EE) - #iE
GYMEE 1200 HARFRHEE 2 /N - HPLC 2 AT R
TEEBARLET A BHRXEBER 1K HMFAEE 18
T rBHELER (22325 > 025 BHW) WA - F#H XIE
EREE 8C » K (714 27> 8 D) B 1 /N
HEMA  BEARBEIE K - FIHLILKREE Sharkskin &
MTERE BTERERAT (BREFMERERZ) HHE
WA - KHEZ 11 WE/K (445 27 5 BED) &
WEABRBRN FBUEGRGARBZEEZ 2B AN EIE K
e MERNREZTHE 2/RE FEEBREFEEE
AEBERHR - AEBEEBRAAOD/MOZEZR | AZEAEE
BHmA - LB (357 27 > 4 BHEWD) RAE (357 2
o4 mEN) BEA BEFMGEHREMNMAE 60C » FEHE
MR HEE - K (890 2F 0 10 B ) K 90 7 & I
mA - AEERFHRXBENR 55-60CH - tATEHE®W

AlE 25C > FHE® Sharkskin AT BEIE - B R E R KIE
PLEELL 1:1 ZB/K (446 2H -5 BHER) Bk - &
EHRERET (BRkEMNEREREZST) AEHBERK - KESHRTF

LEREWT  BHETEZR - BEWEIAK (179 2502 8
Ely) B B 4SCEZERBATZEE 705 g2 iE
(87% > HBAEYW A) - HPLC HHTERMES 94.8% -

rHEHEXEBERSR  HRE® - fAO0/MO - KHE
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MEEFZSOZA-"HABERBEANEAHELEY A
(700 3 ) P ERTEER (MIBK- 350 ZF - 5 BHE
f3) - BREAREMBAE S0C HERFRFEE 2 /INEF - It
HRTEARAGAE 23C > HHE® Sharkskin K B E
BRERRIEREE PR R TERN (MIBK 35 27
0.5 BMEM) BEMRK - BATWEZEARK 45C H =Mt
HEZEEE 5855 (84%) IHNE - BIFERWEAREHE
EXERL2HR ABEE - -SAO0/MO - RERSGERZ 500
ZEA=ZEHABEREAN  -BZE (29 =F 5 BHEM)
MA > BHERBRMNAZER - REFR 3.5 MNFHE > XRPD
TEEREEN T —H > BREMABER - 235 25C
%o BHEXEBERFEIE > BB XESKIEREE
ZE (174 ZH >3 BEG) B  BLHEBCERES
Yl AFY A0C EZE BT EHEE 5047 (87% - 75 H Int. 8
L EERR 64%) ZHE - HPLC S WETRMERS 99.1% -
'"HNMR 747 ( ZHHER) ErEfRREZHEE K -

BO 5: AR 2- (3,5-2&-4- ( (S-EAE-6-HH
E-l6-“aEE-3-F) &%) FE) 35-ZHERE
2,3,4,5-I0%-1,2,4-=-6-}5§ (LB A) 28 HE

BMAHBERR G ARBBTIINERB SR - T
FIREE T ZHAELMLRERER 1-4 FATRE -

871932-3 -73-
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cl a NH,
a— )-a + =
CQro s mod o o | o ()
Cs,CO;, DMAc N-N ol
a 120°C
3,6-:@”%@
2,6- —§-4-FREE 2
B ] NHB
Cl NHBZ 5 NaOAc a z
1. Bz,0, AcOH — AcOH - —
> o< )yo e )
N-N Cl HN-N Ci
B Int. B i 4
, KOH ° c KCH
LiCl MgBr o )0 —_— > e —_—
THF HN-N a 0 70 85°C
5A HN-N Cl
6A
NH, N-CAU El0_o
c 2 NaNO, . m\f
= HC a 0
o Mo VAcOH 0 ~ § O 120°C
HN-N Cl 2~0 N= DMAc
' HN~ cn KOAc
cl
Int. 7 Int. 8
o, H

4 ZEBR KR S50 AREAEEES (LERE) K
5 OA 3,6-"HBEME (2.00 AF) -~ 4-FHE-2,6-"HEW
(2.44 XFF) B NN-Z_HFEZEERKR (10.0 7 ) - # L
RLLEZE (26 EIFRRE) /&4 (1 PSIG) R¥E 3 X ° &
Be (5.03 AfF) MA > HFEHIREER 3.5 NEEHH &
22.3CHBE 65.0C - B RLEFFH 65.0C 20 /INEF o
RILKEE S 'H NMR STERMEER 2 MEFE 3.34%Z
3.6-"HEE c  BHRBEEFARE 21.5C > BHIBIE

871932-3 ~74 -
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(4.00 71) MOZEph#t X - BEHRBE 10 58 0 R
BEMARKBEA 2 18" Nutsche BT BE - B EE
B 15 538 - RZBZEE (534 FF) BEAZERT B
M A EBERERET  RBBUEXRTFHHER RN E
Bh o HBEFHTEZRZ HWHEEDEEEET 2 X AF
EHHE 10 S BRREESHELAELBS 15%AL
k¥ (16.0F) 1y 100 F AR - HHt X EEH 5 5
o RBYHSME 35 HE- NEHLERATE WK HE
2 23 F R KA o 18 16.0 F 15%5 b 8 2 7K B
BEEEH KT o ML KREE 6 @ RBEDESE 7 H
- NHERH 19 ABRTR > BETAAEEBE - &
17.0 F+ 1S%@E M ZKBMBERHE R T - HHREE 745
o RBYHEHSE 11 HE-BTHAEHEBLE - BEZA
REBFUEEZRE BELEUEXRESERHLREEY
21°CB R 2 /NEF 20 2 @EBBE B 17.0 A EEE 8.0 7 - B
FEEBE (319X T) RZB (18.0 7 ) EAZABF -
MEABUBFUEEERE BHERREAFHIS
BAR 20F SSTHRZM 2 XEE (AR 20CHB%) H
8.0 FFEMEE 12.0 F+ - RELKFE 2 'H NMR £ B R 2
B 7 BMZBECHEEILS 1.0:0.015- 28 (4.0 7)
ABH#H KT > BELEREERE 127 - '"H NMR 53 &
RZBMBEZBMZEBCEELLRS 1.0 0.0036 - HZ 8 (20.0
) BAR#BA T BEHELBEREBEEFREE 70.0C - Kt
BRI LLHE HPLC 247 > H 2 B 0.16% - & Z B

871932-3 -75-
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(220 AF) MER#H ARG > BHHRBEES 72.4CHE
F 110.0C - 18.5 /NKf#% » HPLC St 8/ ~&E Int. B # i
o Rt REER 1113 FAEBEE 747 T BEEBET K
(30.0 F) R 2/ NEEHHEMERBERD - BHAWEAR
£ 205C > ABRHEHABEERRAMIEA L 24" Haselloy
Nutsche JE 3B UE - B AR 8fE2 1 1 2B E8FAB
W (100 7)) BAZART > HEH S H8E - FHEEK
BMEEER RAEBLEERTHHERIRAERT > H&
BHETPEZ - BEBFK (100 F) £EEZAETF > R
BREERE BHEAFTHHEREREET L6EKE
THEHZ -BEBETFA (100 7F) BEEARET  REE
EHAFHEEERERBEE D EAETHTES - 4 EH
FE 18 NEEDLE 144 A2 4 HPLC ERMERS
93.7% - ¥ L REBLE — S HETHL - B 100 FKER
BEAR (MAKRE) WEAESE 4 (R 1442 2
F) ~ZB (488 F) r BHEERLY - BEETF K
(174 F) A - B K (R BER 4.25 /B HE
H 18.1 ZEE 100.1C - It KREFK 100.1 £ 106.1
T 1 /B REFESE 73.1C - REHRBENR 73.1
£ 703CYEBEEBTA (28.07F) B 1/ABHEME
hH R - BH R BEE —FH T03CHEE 25.0C i@
"o FHIEXREHBEERKEMEIEMZ 24" Hasclloy
Nutsche ¥4 5 U8 - SHIE B AS 13 58 - B4 5 8 F X
(9.00 ) HZE (11.0 ) 2K > BINE 100 A ZE

871932-3 -76 -
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B - BECYEE 5SS REEREERRES - BEw
Tk (20007 ) MAZEST r B 6 58 - RABRERE
o - BEBT K (20007) EAZAERT > BF 95
o AREBREERT  SHEHERFAE 33X REHEHBEE
e R B DI E E M E R o Y 50T R 28 WIFRFE 3
Kt W RETHE H%EE (3.7 AF) AHGERZ
4 'H NMR %3 B R BEATIR E 2 4 #— 2 - HPLC ) #f7 B8
TRAE S 98.87%H KF S M ETAE 0.14%7K -

Int. 7 &K - 100 AKRERFHEAES (LEa®
) WE AMGBKRME (444 7 ) - BB F LI
(125RPM) - FH® 4 (3.67 A7) HE&ELE (1.26 &
o) EA-BERBEERBEER 2607TCEBHRIAHBR -

EBRFHRBENN 243 #H 336 CrHUEBBERNGER
fthig 1.6 EEZ 2-FEMNGSRBEHER (21.29 &) B 2
HANEREARI MDA o B IEHE RS 245CHRE 17 NEF > RIE
I B5 2 HPLC AT BH/R R 9%Z 4 FASE 2 & 100 F R E K
WEAS (LARE) AEA SN &S (183 FF) - &
REFEHMXEENNR 20 B8 46CZHEB I RK 25 2 # 1
HEBESHE N GERBRCEZARYT - BHEINEMEER -
BWRERIEZZERAERESE 1@ 100 7 &2 KN LU /N

ER T BB RERIL - WEk®EE (2.00 ) R H
ERHEER M RBEREZLE 409C - HLL 318 RPM
RE 45 0#E - HHERBEHREE 21.8C - AL ESH
HE - o BEER 10 08 - BT H2AKEME (5 260 7 ) &

871932-3 _77 -
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H o Bl & (1.56 ) < Ex@EFA (14.0 7 ) &
W HmELSXF - BHD 318 RPM #EE 10 08 > H
TEESEEFEL - SHEERK 3 o#H - H%TEZK‘I‘%?FEV&
(#5 16.0 F#) -~ BILHARBEAY 24 W FRER 50 B 55
CZRERERSSOFEERZRMEAR 18474 - R 712 AEHE
BHEANEBRELSE (230287 ) CEBETF K (20.7F)
BW BEABRRBEFUEEH 2 AHEETERASE &
B RERE 72 FAESH - UKK®E (0.75 7)) & H
ERBEUER - #EXREHEKG 410 > BIREFHEBEE 64.1
T HABEARUARRFE WML - S IMERE
DS RBERE 854C  MENLKERZRERK - & 72
HAAEASREFUEER (AXREENREZABRTZIHERG
28.0 ) - BHHALXRRFTKR 85C 13 /MK > REKHELZ
HPLC - H 03%kEY 6A- wiN#EEE » LI X
HMEE 00 AKRERAFEEEST  -BEIEFERY - Bt
RBEH T06CHEE 56.7C - ERFHRBEENR 56.7
B 46T CZHER LT BB CIBREM (282 2T) L&
Bk (35.0 7F) Wy 80 osHHEMA - KRB RLZ
AR pH B 9.8 « I RERFH 46.7 £ 49.0C 40
S ABwalE 25.0C - A 18" 1 & # Nutsche JE &
Bt R EE - BFEBEFK (184 ) EAFESET ' H
HMEZE2RESE BREEFHHERBRERES T ARBERE
B -HWBESEHEE —-—XR HERR I'E - SEARIE
BrLREIXR EEREEwBREERL BREZHES R

871932-3 -78 -
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A5°CHE 1 > BN 2.93 A Imt. 7 (95%E X ) » H HPLC
R S 87.6% o '

Int. 8 ZHW N 100 AXKEAFEHEESR (MLEAKRLE
HetE2@mbAasT) AEARBRER (13.0 ) - & Int.
70285 AfT) BEAZEY BRI FEH - B N-#
CEHEREFRZE (156 27 ) REBFAK (5.70 F)
BAZAS#F  BHXREER 17T0CHEE 5.5C @I
ABRIEER  NHEBEERARFHEXRBEENR 48CE
8.8CMi#Z#E 37T%& ks (2.70 7+ ) X 10 > &EHE M
A BRFHRXRBENNR SSCESTCZMERLITE &
MBS (638 3% ) ZRBETAK (1.42 FF) BHWR 26
SgEIIEMA FEHRMNBEITREFETN ZHEZIEE
% B - HPLC RN Imt. 7 B AR - BY BERF REE IR FF ML K
BENR 55CE 95T cHMERARBEHEZ LB EH
(2.07 BF) ZHBETA (8.50 F) HHEK 47 580 M
mA - FwmME RESRESREES LN ABRBETER
FHEECREAEEY - BHRXRBEHR 94CHEE 24.5C
HA&RFR 25C (£5C ) 12 /K - B R HHE A E R
R IEAT L 24" Hastelloy Nutsche JE 25 & I8 - B I8 & i
30 ¢ - BRAAESL 143 A 11 BERB/EZEEFAKE
It - BRESFLIBOBHEYEZFLEEREE BHEE
GREBEEST  TAHRENHERFHHERS - BE
MFEZUBRBEK - BE G 11 BEB/EBETK
BOEWM EMET  BHEMRRES LFHE 26 o
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BRI Z HPLC S BETRMER 90.4% - G RN E 2
BEFE A ~ 2 45 C R 28 MR TEBEE 3.97 27 (91%
EE) CHE -

th&# ANN-ZFEZEEBFB Y HAME

100 AREXNEHEAESRE (LMARE) AEA Int. 8
(390 A7) RZB# (875 %) - # NN-—HEZEK
(DMAC:- 18.3 7 ) # A ARF  BOBYRLH - ¥
BABER 2 NEHEEEE 115T - & 115C 2 /e
%o B RKEREHL HPLC S ERAE 0.27% Int. 8 &k
oo BT ERAKEE 25.0CE® - BB (975 EF)
MERHRT > BEHELEHREES 3 /K - BHHEXER
ERABERENREHEEAN  BEAHU 800=ZF NN-—
FEZEBREEZE BFHBEXRFRAREZEREH 10 #KkE
M BEEE 100 EAFER > HEH NN-“HFEZEK
(DMAC > 1.15 ) H¥% - BEAVHRE  HEREE
e BETES BHRXRBEFREZRE 11.1T > BERE
HARBENRK S-15SCZHEEREBTF K (35.1F7) 7 20
B 20 BB MA - WLt XRERF 1 AN BEAHBE
FRERNEGIEAM L 18" Nutsche JEZR B - BWEK 15 /»
B o M 11 ZE/EHFRBEER®R (19.5 7)) EAZESH
o AAIE I0C  BHEBEER SERRAREZSE
AE S/ HFEBEZEREEL  BHHXRNREEHSE
o~ Y 45C K 28 IR TEB » DB 89%ESR (3.77

871932-3 - 80 -
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3R

N BO/MBEAERZKEY A NN-Z_FEZE K
Blf# - '"H NMR LEEMKREZEE - B FHE2S
( Karl Fischer) M7 BERAE 0.49%7K - XRPD R JHEH =
B NG ANN-—HEZBmEEBERLY - ZEE
a4t (TGA) BERE l6%nEE®L - HPLC 4 T B R M E
5 93.67% o

-

HEMLEY A Z B

2100 FFREAKEESE (LARE) REALLEY
ANN-ZHEZEBEBE /Y (375 7)) RZE (15.0
) - THEISED  BRKEEE (15.0 7)) mA - BH#xX
BER 1/NEFHBE 106CHEE 60.0C - RILRFE 2 I
MAXBEBRLN - BRFEER 6015CTEEREH T AR
1.5 INERFHIBE MBI R T - FHRERER 60x5C 1 /I
F > HwalE 23.5C - BKiEHEER (0.67CFM) RE /% 1
Z 18" Nutsche & B » FHMH RBE - BIWER 15
INEF o R L L ZBR/IEBFRKBEERK (195 7)) AR
Fo HEBERE SHEEARAREZTHE 8 /K F
WEEREBRLEBELE  BHHAXRREZHESEF - BN 45CTHR
28 TR TRBARX > BIG 94%ER (2.90 27) 8B
KizwmEERZAEEY A 'H NMR 63 8T IR E 2 /&1
— % > HR®EZE (Karl Fischer) TR HE 6.6%K -
XRPD A HEHZZKEYEA - BREEH T (TGA) H
mAE 6.7%HE B ®AL - HPLC S M BERME B 96.4%
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(AUC)

HELEY A LA
50 AREXFHEAES (LAWK ) RE AHREL
EMAC290LF) KFAEETER (1457) - GEE
BHEE HAHEHXRBER 1.5 NEHRBA 202CHEE
504C - BHIXRERFER 50C (£5C) 1 /K> BHalE
20-25C - B HE RBEEFER 20-25C 2.5/ - BHEER
(0.67CFM) RF MM 2 18" Nutsche JEHRELT » B
MAEE BEER 20 5% c BWHFEETER (MIBK >
1.45 7)) EAARABET  BHEHBERHRE BEREFEBHHER
BoEHBRBUEZLHE KEERETEM (2.90 1) 2
EERET BHERTHMERE - KRB HEZEHHEE -
HEHERDEZEEREZFTE 15 /N - BEREZERESR
@~ B O18"x1 BEHBRY - FEMEEEE o H R ik
WA > RIS T6%EE (2.72 A7) FBE -~ B K E
Rz MGL-3196 MIBK ¥ #l k¥ - MEMEMAELE - 'HNMR

N HMEFEE S % E- BB S (Karl Fischer)

S BER<0.1%7K - XRPD A TRHBHEACHEERT X
BEMLY - - BAEESHMH (TGA) BERE 17T3%EERX -
HPLC > #TBH /s 4l 55 98.5% o

BHl6: e ABALRKERI
ﬂ%%@fhz{hé% A (4802 3¢ v 1:1 RHERT EFE

8719323 -82-
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Bt Rk EREH S HA MM Int. 8 g ) @
Fl 24 AZE—EINE 100 AREXLERD - FEH
BB 1 /NEE 25 M MEE s045C (GHE) > BES
VI R B R 4 NS 25 88 - Y 2 ANEE 55 42 B 2 i U8
RS HERYRZEATE2 > B XRPD ¥HEP R I
Ba - MBEAWR 45 SEUEBAE 2045C - BRE5E
Wik 15 D8 BHERER EERRNEBESZE
(2x4.8 F+) BHMWK - GBI (428 AF) REZT -
F 40XST Bt 118 /NBE - BI3 3390 & AR 1+

X XM FBEHFRAETARBE 2B LA FENE Y
ey ARBEN 1ER - MW LEs XRPDBESH =
.

B I CHBREENTE 11 &> MBR 1 2 &
EER

=11
20BF) |dfE A |BE GIE | BE % %)
3.0288 29.17117 | 1925.62 15.89
3.4596 25.5397 | 832.08 4.58
3.6702 24.07429 | 707.65 3.89
4.0027 22.07529 | 41045 6.78
4.4466 19.87232 [ 4324 2.38
4.5794 19.29632 | 429.89 4.73
5.2533 16.82257 | 32041 5.29
5.8566 15.09082 | 335.71 1.85
6.05 14.60887 | 224.56 9.89
6.8068 12.98624 | 287.97 3.17
7.2152 12.25213 |293.93 4.04
7.6426 11.56781 | 239.85 2.64
8.2256 10.74918 | 1637.27 13.51
8.8542 9.98745 | 309.91 341
9.115 9.70221 | 244.6 2.02
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20AE) |dfE A |[EBE G | BE % %)
9.576 9.23622 255.43 2.11
10.5373 8.39569 9763.54 100
11.1868 7.9096 2398.13 24.56
13.0814 6.76802 164.19 3.36
13.9013 6.37063 197.28 1.52
14.3022 6.19296 290.11 2.23
14.7284 6.01469 94.1 0.96
15.7399 5.63037 1305.28 16.71
16.4002 5.40513 804.24 10.3
16.732 5.2987 173.26 2.22
17.3055 5.12435 145.15 2.97
17.6872 5.01461 1400.39 17.93
18.3399 4.83761 1233.01 9.47
18.6986 4,7456 9825.6 100
18.9598 4.6808 572.69 3.5
19.3018 4.59864 278.53 1.7
19.6643 4.51468 97.55 04
20.0939 441912 64.71 2.63
21.0604 4.21845 333.65 2.72
22.2097 4.00268 833.43 8.48
22.6128 3.93224 1304.95 10.62
22.8964 3.88417 3375.42 34.35
23.066 3.856 976.63 5.96
23.5742 3.77401 3115.33 38.05
23.8662 3.72849 571.62 4.65
24.1 3.69284 572.34 6.99
24.5243 3.62991 1097.27 6.7
24.6502 3.61166 1580.95 16.09
25.4993 3.49329 225.6 2.76
26.4933 3.36443 506.03 5.15
26.7528 3.33239 244.51 1.99
27.1244 3.28756 130.69 1.06
27.4354 3.251 546.35 4.45
27.8382 3.20487 213.44 2.17
28.5208 3.12971 158.82 1.29
28.9064 3.08883 436.59 2.67
29.1352 3.06509 710.53 5.79
29.5077 3.02724 416.16 4.24
30.0267 2.97608 1470.29 17.96
871932-3 -84 -
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20(BE) (d{E Q) |BE GHED | HBE % %)
30.3658 2.94361 260.89 1.59
30.6326 2.91858 132.13 0.54
31.316 2.85644 177.78 1.45
31.6013 2.83129 397.61 5.67
31.9237 2.80343 514.26 4.19
32.2125 2.77895 1293.04 13.42
32.8721 12.72469 434.37 2.65
33.3755 2.68474 295.36 2.4
33.8232 2.65022 358.99 3.65
34.8364 2.57542 140.57 1.72
35.1838 2.55079 739.55 7.53
35.7301 2.51303 98.13 1.2
36.0084 2.49424 110.57 1.35
36.4676 2.46389 316.07 2.57
37.2747 241237 199.99 4.07
38.3543 2.34691 34.08 0.42
39.1941 2.29854 63.88 1.3
39.9663 2.25589 211.73 1.29
40.6489 2.21957 96.61 0.59
41.194 2.19145 167.45 1.36
42.0276 2.14989 47.01 0.57
42.4477 2.12958 290.42 1.77
42.8091 2.11244 200.71 1.63
43.6289 2.07463 171.28 2.09

el 15 DSC #HRMBALERIEHIR 321T » BERE
feteom (& 2) -

BO 7 LEW ABR I Z8E: Law A BB Ly
R 1

B OS0 AREXRKBAE (MEAKE) NEABSE L
LEH S THEW A FERTEEBA LY (2.72 4
F) RZE (13.6 ) - BB EEE > H15H K8 ER
13 NEE B 16.8CHEE 79.4T - B RERHR 79.5
T 2 /B HHRELE XRPD 48 - XRPD B RS F R
I HWEHRR 1/ 10 3@EEBAIE 24.9C - 945
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%% (0.67CFM) RN MM <~ 18" Nutsche JE & K B
7o HEHAERE - BEER 4 S8 - Z8E (2.8 #) 8
ABEEd EEHBIEN  HERFHHETET > BHEK
B B e - W2 (2.80 FF) BT MG HEEE
FHHMBEYT  FRELDECHE SHEELARLZ
THE | K - SEREBECRTES L BR 45C
K 28 TN KRFELZE K> BB 89%EE (1.96 AT ) &K
HEEERZLEY A- HPLC S BERMES 99.6% -
XRPD S H BB A T — 3 - & 300 3w b M B 2"K BB
B ML TE 284 B (9S%ER) BB Lo ayw A
XRPD 3 BEMB LA EY ABHR L

&M A NN-= B 5 7 B v B 40 9 o W B B 7 R
MM ACEH KGR EERETHEM (MIBK) %8 L%
M RER 1 B4 NN-“HEZEE (DMAC) #H
WY TEGED 8 MEMRZ ZEMESE 80C 2, H
BHANETEEEBETNESEEARTR L (EXE 75%
ERFHTEESHHER) - B—KEH > LAY AR
% O(HB NN-“HREZEK (DMAC) BEILYHE - KE
MEBREY) REBED 8 BRH L FAERT EN
(MIBK) fMEE 80T » HA WA E X BT HE Lk 69%E
BRI

ke ABRFRRBRBERIERN IR ALFANEIZRE
MG EH RCSB EHERHE (ID 5 : IN46 -
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INQO -~ INQL ~ INQ2 % INUO) - BREHBEXERMFER A
A Mac OS X Z MacPymol ( Copyright 2006 DeLano
Scientific LLC; % & Schrodinger A H Z E &) K7 -
MacPymol 7RAIREMNE-EHEX ARG 24 LA HE
mEdtE 3-9 - ELEERBMBETEEY A B EEE
THRP Z2B @SB EML - Bl > 228§ Arg316His § -
Arg316 Ze % His H Arg320 BS M B M BERI M AL 8 - 5
5o Arg320 B T3 iR EX AERA R Arg316His %€ 8 8
FRAREREM - LR T hEWAF KT ERL
HBYHRAFMOREFR » EAX# Arg3l6His 2 # fi T
B-HE2 e A(RERKR ®RUBLIFHEE) #
R Arg320 Rk ZE# His3le CHFRZEMEMH - #Hla12 A HE
8 R 9 REEMEBAFHSAED -

TRFIMHFELE TRp EEB AT - Hitksp
KEMEBRERERKR (#l20) M. Adams et al., J Clin Invest.

1994; 94 (2): 506-515, B. R. Huber et al., Mol Endocrinol,

2003, 17(4):643-652; 5 B. R. Huber et al., Mol Endocrinol,
2003, 17 (1): 107-116 » B —FE X ARFHBEBH A KRR

ftzE -

871932-3 -87 -
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TRP % T3 &7 RAEER ERR
wWT 100 1X E®

Ala234Thr | RERPZFEESRR | 1X(RR T3 KFRIE
R B SZ FETT /4 DNA | )
FE T ZFEETIE

Arg243Ghn | IRERPZREENER | <IX(YERE T3 &
HRBE S FETT/F DNA | BRIEH)

FHETZESBRER
&
Ala317Thr | 13 RIXTIHFERIEE | BEHEHRIE
BEREHE
Arg316His | .9 AE T3 RRBIEH BEHFRER
BERETUE

[l <& ¥
REFABBERBREXRTIERR ARV TESHMAR
o - RILATl c ERAIER T ES RS ML mIEYRE
i REHERRS - RABAHEEREHE N ZF S
HOEmIERGRRERES - B ERmEENEEC
EHERSROEACHTEBRBLERESEALARD -

871932-3 -88 -
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871932-3

fr 9l 5%

<110> ErEIEERSRIZE/\ ) (Madrigal Pharmaceuticals, Inc.)
BB SR KKRDFERL T (F. Hoffmann-La Roche Ltd)
<120> RBLIERFRRERENYREST B HE

<140>
<141> 2013-09-17

<150> US 61/702,137
<151> 2012-09-17

<150> US 61/790,432
<151> 2013-03-15

<160> 2
<170> PatentIn version 3.5

210> 1

211> 259

<212> PRT

<213> Homo sapiens

<400> 1
Glu Leu Gln Lys Ser Ile Gly His Lys Pro Glu Pro Thr Asp Glu Glu
1 5 10 15
Trp Glu Leu Ile Lys Thr Val Thr Glu Ala His Val Ala Thr Asn Ala
20 25 30
Gln Gly Ser His Trp Lys Gln Lys Arg Lys Phe Leu Pro Glu Asp Ile
35 40 45
Gly Gln Ala Pro Ile Val Asn Ala Pro Glu Gly Gly Lys Val Asp Leu
50 55 60
Glu Ala Phe Ser His Phe Thr Lys Ile Ile Thr Pro Ala Ile Thr Arg
65 70 . 75 80
Val Val Asp Phe Ala Lys Lys Leu Pro Met Phe Cys Glu Leu Pro Cys
85 90 95
Glu Asp Gln Ile Ile Leu Leu Lys Gly Cys Cys Met Glu Ile Met Ser
100 105 110
Leu Arg Ala Ala Val Arg Tyr Asp Pro Glu Ser Glu Thr Leu Thr Leu
115 120 125
Asn Gly 'Glu Met Ala Val Thr Arg Gly Gln Leu LfZ(% Asn Gly Gly Leu
130

135

Gly Val Val Ser Asp Ala Ile Phe Asp Leu Gly Met Ser Leu Ser Ser
145 150 155 160

Phe Asn Leu Asp Asp Thr Glu Val Ala Leu Leu Gln Ala Val Leu Leu
165 170 175

Met Ser Ser Asp Arg Pro Gly Leu Ala Cys Val Glu Arg Ile Glu Lys
180 185 190
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Tyr Gln Asp Ser Phe Leu Leu Ala Phe Glu His Tyr Ile Asn Tyr Arg
195 200 205

Lys His His Val Thr His Phe Trp Pro Lys Leu Leu Met Lys Val Thr
210 215 220

Asp Leu Arg Met Ile G

225 230

ly Ala Cys His Ala Seg Arg Phe Leu His Met
23

240

Lys Val Glu Cys Pro Thr Glu Leu Phe Pro Pro Leu Pﬁe Leu Glu Val
245 250 255

Phe Glu Asp

10> 2

11> 780

<212> DNA

<213> Homo sapiens

<400> 2
gagctgecaga agtccatcgg

aaaactgtca ccgaagccca
cggaaattcc tgccagaaga
aaggttgact tggaagcctt
gtggtggatt ttgccaaaaa
atcctcctca aaggetgetg
ccagaaagtg agactttaac
aatgggggtc ttggggtgst
ttcaacctgg atgacactga
cgeeegggge ttgeetgtgt
titgaacact atatcaatta

atgaaggtga cagatctgeg

‘aaggtgpaat gccccacaga

gcacaageca
tgtggcgacce
cattggacaa
cagccatttt
gttgeetatg
catggagatc
cttgaatggg
gtcagacgcece
agtagccectc
tgagagaata
ccgaaaacac
gatgatagga

actcttcccc

gagcccacag
aacgcccaag
gcaccaatag
acaaaaatca
ttttgtgage
atgtcecctte
gaaatggcag
atctttgacc
cttcaggecg
gaaaagtacc
cacgtgacac
gectgecatg

cctttgttct

acgaggaatg
gcageeactg
tcaatgcecc
tcacaccagce
tgccatgtga
gcgctgetgt
tgacacgggg
tgggcatgtc
tcctgetgat
aagatagttt
acttttggee
ccageegett

tggaagtgtt

ggaéctcatc
gaagcaaaaa
agaaggtgga
aattaccaga
agaccagatc
gcgetatgac
ccagctgaaa
tctgtetict
gtcttcagat
cctgetggee
aaaactcctg
cctgecacatg

cgaggattag

60
120
180
240
300
360
420
480
540
600
660
720
780
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5110117935 % ERE 112F£ 1 B 6 HEIE
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cl NHBz cl NHBz cl NHBz
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Cl NHBz cl NHAc Cl NHAc
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Cl . HN-N Cl . .

HN-N Cl

HN-N Cl K HoEE
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(acetyl) o
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Cl NHBz
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cl NHBz
0 )0

HN-N Cl ’Q;E\:o
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Cl NHAc
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HN-N Cl ’Q;E\:o
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110117935 FERLE A0202 1123005096-0
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