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(doublet) A d5R /x> & = E I (triplet) DAt R » #F M E &
(quint) Ll g 7% » 1§ % B 1§ (multiple) A m#E & - B H &
(broad)Plbr& /R -

[0069] (& 1t 1 1)

(2S,5'R)-7-& -6-(2-REZ & H)-3',4-_ H %%-5'-'
BRIk -2,4- 2 -2-%1-1",3-

[0070] (1a)

(2S,5'R)-7-& -6-F K -3',4- " H F HK -5'"-F K -1

=
P
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HEm-2,4"-%2 2 -2-%%1-1"',3-_
(2S,5'R)-7-chloro-6-hydroxy-3',4-dimethoxy-5'-methyl-
spiro[benzofuran-2,4'-cyclohex-2-ene]-1',3-dione

[0071] ¥ (+)-JKk % B8 & (CAS# 5 : 126-07-8 - & &
% 8% GO3B4(E I Mk Bk T %))(50g) ~ Bt fk 87 (23.5g) ~ 18-
T 6-Fk (41.2g) % #R Ky I 0 (S00mL) > L 120°C # 4 9/h B >
REB B R |

BRERSWEG  FN4%BRBEM KLU ZRZ
BS PE YR 2K © 7K JB Ll lmol/LEE BE 0 DA R AT A 2 8 2 B 4R
Vo EHE DLk B 812 Bk BB DL K BB A B 1
CHBEBETERSEMESWREDWEE N B E H
W ZRE R/ =99/1(V/V)H 1k c EHB19.4g2
ERY -

EIMZBZEE EE A AETEN  E6206HE
B EEL S W15 2g(FE R 32%) -

[0072] (1b) |

QSﬂU%%#@%%Zb%%T$:$%%$-
R R (MR -2,4 - BT -2-01-1,3-2

(2S,5'R)-7-chloro-6-(2-hydroxyethoxy)-3',4-dimetho

xy-5'-methyl-spiro[benzofuran-2,4'-cyclohex-2-ene]-1',3

-dione
[0073) % & #fi %1 1(1a) Z (2S,5'R)-7-%& -6- & & -3',4-
“_HEE-S-FE-BIEXEHAHKME-2,4"-FED-2-%1-1',3-=

i (0. 1) MBI NN-Z HEHEE K BmL) > BHMN2-1R & B
(0.0738g) ~ HREE$H(0.102g) > W A 100°C 8 ¥ 6/ K -
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WRIEREGEWEAKRT  BRIEBEWIUNLEZE
RE - EEREDUAKBENEE KEISE > LEKEBRH I
e BT S#HEREEMESHNEBE  DUWEBEREII
WHBR ZBRZEIML ESEEHOEBEIEEL
B 38mg(E X : 34%) o

[0074] (‘& f& &1 2)

(28,5'R)-7T- & -3'4- " H H & -6-Q-F & & 2 & &
)-5'-HE-BIERHFKRE-2,4-BD-2-%1-1',3-Z [

(28,5'R)-7-chloro-3",4-dimethoxy-6-(2-methoxyetho
xy)-5'-methyl-spiro[benzofuran-2,4'-cyclohex-2-ene]-1",
3-dione

[0075] /% & fE %1 1(1a)Z (2S,5'R)-7-& -6-F& & -3',4-
“HRHEE-S-FE-RIEHKRE-2,4-BC-2-F1-1,3-=
Bl (30mg)E N N, N-— FH E BB i (ImL) > IR fN2-R Z &
HE B (136mg) ~ HxER$F (135mg) » LIBOC |H6/NFF -

HRIEEGEWEAKRKYT  BREREMULEBIE
EL - BB K KENEE KRS - L& KEERHE
e B TEAEMEGRMESNEBEE  UWEBERLENI
BHEE  ZBRZCZEIMLAL ESEgaFEBCEELSG
Pp20mg(E & : 57%) °

[0076] (& 5 #1 3)

(28,5'R)-7-& -3",4- " H & & -5'-F B -6-(1-F Z Mt
S3-ED)BE[EFKRE-2,4-F R -2-5%]1-1",3-Z Fd

[0077] (3a)

[(2S,5'R)-7-& -1",4- " FH & & -5'"-FH &£ -3,3'-— @i &
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B 4 [ OF kW -2,6'-BR O 0B 1-6-35 1= R 4 R A

[(258,5'R)-7-chloro-1',4-dimethoxy-5'-methyl-3,3'-di
oxo-spiro[benzofuran-2,6'-cyclohexene]-6-yl]
trifluoromethanesulfonate

[0078] 4% % #G 41l 1(12) 2 (25,5'R)-7- % -6- 3% % -3',4-
“HRE-S-FE-BIFEFRME-2,4-8BC-2-]-1,3-=
B (20g)# MY — & F £ (300mL) » IRIIN-FE & (ZH HF
b fed B A6 OBZ)(25.3g) » = Z B R (20.6mL) I A E | K E &

—

&’ e

p=§

RREBRL_EFEFEBEILBEEREUAKEKBAN A
BEOKE® > DI KB NEZ IR - BB T 68 3 & im &
FHERE DVBEREMBLAERE :  EFCRE/ZBZ
Bg = 8/2-3/1(VIV)I#itk » BEREHDGCEBIEELEY
23.5g(E =X : 85%) - |
[0079]) (3b)
(2S,5'R)-7-& -3",4- " H & & -5'-F F -6-(1-F H 1t m
S3-ED)ER K RE -2,4-R D -2-%1-1,3- 2
(28,5'R)-7-chloro-3',4-dimethoxy-5'-methyl-6-(1-me
thylpyrazol-3-yl)spiro[benzofuran-2,4'-cyclohex-2-ene]-
1',3-dione
[0080] £ & 1 # 3(3a):2 [(2S,5'R)-7-& -1',4-_ H
E-S-FEI-ZHAE-BIEHAKRE-2,6'-8BC %1
EI=Z & F b BB (Tomg) % f I N,N-Z B £ H § J
(1.6mL) > REJB A INLI-F & -3-(4,4,5,5-0F XE-1,3,2-=
S BT -2-F)-1H-MH ™ (0.0403g)~ B B8 48 (0.0669g)~ [1,1'-

> )

¥
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S (CEEBE AR BN RALY AT MR Y
(0.0131g) » i A 80°C #8 # 3/ i |

N EBEEI RS BRERSYIZ B ZE
R LBEREY - BRI EAAD - D282 EIE
W - EHB L KRB AR EAES  BLIE KRS S
CKBBRETEREHEMESNEE > LB SR BRI
BHEE  FEKR/ZBZE=1/1-0/1(V/V)I#k  #&
EHEEBEELSYW2Tmg(FEE ¢ 42%) -

[0081] (% f5 41 4)

(28,5'R)-7-& -6-(1-27 FE M e -3-H)-3'4-— H & &
SF B[R -2,4 B 2-41-1,3-2

(2S,5'R)-7-chloro-3"',4-dimethoxy-5'-methyl-6-(1
-methylpyrazol-3-yl)spiro[benzofuran-2,4'-cyclohex-2-ene]-
1',3-dione

[0082] # % 15 61 3 (3a) 2 [(2S,5'R)-7-% -1',4-— B &
(5B B33 (M- R R RN -2,6'-38 2 4% 1-6-
EISHFRBEBREOS)EMMN T E(omL) » HM1-2Z

bt

B -3-(4,4,5,5-0 B £ -1,3,2- = & B &7 -2- 5 )-1H- I me
(0.283g) & (2-“HECCEME-2°,4,6- = E RN E-1,1"-5

FE)2-(27-FE-1L,U-BEE)IE D (0.167g)~ 68 T ik B
&8l K (SmL)IE R 90T B# 2/ -
BREEEWEAKT  UBRERGEWUNZERZ
R - AR EDU /KRB 8 B8 KB - DL KRR
R - BBETHRAKMESHWNEBE  DUWBERRE
WBHBE: FECKR/ZBZE =1/1-0/1(V/V)I# i -
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BEODOAEBZEEAXAEY266mg(ER : 60%) -

[0083) (& H 1 5)

(ZSQS'R)-7- g -34-" FH &G HE-5-H K -6-(5-F #
S1,3,4-08 TOUE D) R [ M B 2,4 - B -2-4F 1-1',3-
—

[0084] (5a)

(2,4,6-= %zts )(2S,5'R)-7-%,-1',4- _ EH & & -5'-H
Z-33-ZHSEE-BIEHGE-2,6'- B MF]1-6-F B E

(2,4,6-trichlorophenyl)(2S,5'R)-7-chloro-1',4-dimethoxy
-5'-methyl-3,3'-dioxo-spiro[benzofuran-2,6'-cyclohexene
]-6-carboxylate

(00851 j#% & & % 3(32):Z [(28,5'R)-7-&, -1',4- = H #
E-SC-RHEI3-ZHEE-R[EHKR-2,6'-BCE]-6-
EIZH PR BEEEQIBEMBMNEFR(Q00mL) » N B
$8 (I1)(0.477g) ~ 4,5- % (= ¥ HE B # )-9,9- — H %
ming (2.46g) ~ N.N-Z 2/ E Z £ I (14.8mL) X6 N 84 =
80C »~ 30 #EWM3IRFE2,4,6-= R FE(12.5g) »

RBOCHEMIONER > BRIEREWEAKST » I
MRKEEEMUZBRZERN - BEREBUKEHE N A E
KRGE®E > DIEBEKREMNLZER BEEBETHERBEETES
WEE DUWBEREBNMBELER : ECR/ZBZE
=T7/3-3/T(VIV)1#i it » B EHCAEBIEELEY
19.5g(E 3 © 84%) - |

[0086] (5b)
(2S,5'R)-N"-Z B & -7-8 -1',4-— H & % -5'-H &
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SBI3-“HEE-BIEFKRME-2,6-FEC M ]-6-F
(28,5'R)-N'-acetyl-7-chloro-1",4-dimethoxy-5'-methyl-3,3"
-dioxo-spiro[benzofuran-2,6'-cyclohexene]-6-carbohydrazide
C[0087) & B M Bl 5(5a) = (2.4.6- = & E E
)(2S,5'R)-7-&-1"4- “ FH &F & -5'"-F &£ -3,3"- T | & E -1 [
ROk -2,6'-3R C M ]-6- F B2 BB (35g)f” N — & ke
(400mL) > ¥ O 3H-1,2,3- =M 3 [4,5-b]ME 1€ -3-FF (8.72g)
~ZEE (R D 90% - 7.12g)~ 4-— F B BE EL I 1 (0.783g)
C ZZE M (26.8mL)E Y =R K E B K -
[ FE ¥R DL 7K B 88 0 & K ¥E ¥ 0 DLEE K B BR #h B2 R
- BB THREAEMESHNEE  DUWBEEETI
BHEBE :  FE/ZBZE=0/10-1/9(V/V)IHit - 5
B EEN MBS W23 Ag(EE  86%) 0
[0088]) (5¢)

(2S,5'R)-7-& -3",4- = B & & -5'-F £ -6-(5-F &
-1,3,4-15 "M -2-EOHURE (K kW -2,4-FR 2 -2-5 1-1,3-

oy

(2S,5'R)-7-chloro-3',4-dimethoxy-5'-methyl-6-(5-methy

1-1,3,4-oxadiézol-2-y1)spiro[benzofuran-2,4'—cyclohex-2
-ene]-1',3-dione |

[0089] # & HE B 5(5b) z (28,5'R)-N'-Z B % -7- &

-1',4- = H £ SRR -33-T AR E - R
-2,6'-BB T M 1-6-F B (0.25g) > R BY H O (SmL) K £ K
1, 4-— 1 Gml) ) ZMNM(FEEHFEREBE)ZZ2EE

s FARE0.169g) 0 WHRO60TC |#HF L/INE -
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BAMEREEGY  UKREERESYINZ B ZE
N - FREUBENAEE KES  DIEKEEBMKGZE -
MM EBE  THEREEMESHNEBE UWBEREEBNIEBEL
W - ECKH/ZCBRZE=1/1-0/1(V/V)IfHft r BB EH
CEEIEELGYWI4Omg(E R  20%) -

[0090] (‘& #& %1 6)

(28,5'R)-7- & -3',4- — H & £ -5'-F & -6-(3- F #
-1,2,4-05 M-SR )R (RO B -2,4'-B O -2-4F1-1",3-
L

[0091] (6a)

[(Z)-1-f% B 5i 2 & & & ](28 S'R)-7-F-1',4- 7 H &
E-S-HE3I-ZHEAE-BIEHME-2,6-FHC I ]-6-
B2 B |

[(Z)-1-aminoethylideneamino](2S,5'R)-7-chloro-1",
4-dimethoxy-5'-methyl-3,3'-dioxo-spiro[benzofuran-2,6'-
cyclohexene]-6-carboxylate

(0092 ¥ & & 1 5(5a) Z (2,4,6- = & *
J(2S,5'R)-7T-&-1"4- " HEE-S-FE33-_HA&EE-E]
AHRME-2,6-BOm]-6-FRECOHEBENR & F i
(50mL) » HRONN'-FH Z b o0 BZ BE & (0.488g) ~ 3H-1,2,3-
= U [4,5-b] ML 0E -3-F (0.748g) ~ 4-— H H & & I
(0.0671g) ~ = Z EE(2.28mL) TR EBKRBEERK -

HREBRILZBZIEREBELBEEBEBEU KREN &
BEOK Ve > DIE KBRS E - BB T @RS EmE
FHRE LDUVBEREBEWRNBFHAR :  ECKR/CBZ

it
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Fg = 80/20-0/100(V/V)1iifh - BB EHAE B CEEL
BY2.32g(EXR  EEW) -

[0093) (6D)

(28,5'R)-7- & - “H R E-S-FE-6-(3-F &
-1,2,4-18 — M S-FE VB [E AR -2,4-8B 2 -2-41-1',3-
.

(2S,5'R)-7-chloro-3',4-dimethoxy-5'-methyl-6-(3-methyl
-1,2,4-oxadiazol-5-yl)spiro[benzofuran-2,4'-cyclohex-2-
ene]-1',3-dione

[0094] & & & B 6(6a) 2 [(Z2)-1-F¢ & 5 2 ¥ & &
1(28,5'R)-7-&-1"4- " H G HE-5'-FE-33"-Z & E - [
AR -2,6'-8 C /& 1-6-F B Bg (0.95g) @ @ M H F
(20mL) > RII0CH|E#KO6/NEF - B REBERERMESTSNE
B -UWRBEREBRMIBLUEBER ' ECK/ZBZE =
8/2-3/7(VIV)1hifh » BHECKHE K LB IEWE - EE
EHaBEBIEEALSYTIS6mg(E X  83%) -

(00951 (& 1 B 7)

(2S,5'R)-7- & -3',4- — B & 5'- B E -6-(5-F &
1,2,4-12 0K -3-BE ) EE [FE LR -2,4'-BB 0 -2-%1-1",3-
—

[0096] (72)

(28,5'R)-7T-F-1',4- = F G % -5 F 33,30~ [ &
B[R AR -2,6'- IR S M ]-6-H S
(2S,5'R)-7-chloro-1',4-dimethoxy-5'-methyl-3,3'-dioxo-

spiro[benzofuran-2,6'-cyclohexene]-6-carbonitrile
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[0097] % & #E 41 3(32)Z [(2S,5'R)-7-& -1',4-Z H &
HE-S5S-FE33-ZHAKRE-B[XHKRE-2,6-FRC /% 1-6-
EI=w F kB EEBE (g)@®E B R NN-— H E H B ik
(10mL) - 3 % 0 B (= F & B ) (0)(0.245g) ~ & 1k &
(0.499g) > RO0OC E#H S5/ -

HRERGWEAKXRT  BREREGEYWIN LB ZE
I - AREUAKBEMNEE KK FE > LUK KRR
B BB TITEREAEMESHNBE  DWEBEREENI
WHER ' ECk/ZBZE =8/2-3/7(VIV)]1#i 1k > EE
S EEEE S EELSYS40mg(EEK 1 73%) -

[0098) (7b) |

(2S,5'R)-7-& -3',4- = B & & -5'- F & -6-(5- F &
S1,2,4-18 W3- ) IR (K HE B W 2,4 B B -2- 46 1-1,3-
]

(2S,5'R)-7-chloro-3',4-dimethoxy-5'-methyl-6-(5-methy
1-1,2,4-oxadiazol-3-yl)spiro[benzofuran-2,4'-cyclohex-2
-ene]-1',3-dione

- [0099] §§ B 15 B 7(7a)Z (28,5'R)-7- % -1',4- = F &
-5 B -3,30- 2 S5 - (R E kW -2,6"- B E K -6
B (0.54g) B /X Z B2 (10mL) » M 50% R & B W
(0.19mL)3f i 90°C # # 6/ Bf -

FHENERLUE R B 2R BRBEFBER_-EF
Be (20mL) » W %0 £ B2 (0.0891mL) ~ 1-Z F-3-(3-" H &
B 2N B )ik — i 1% @ B B (0.299¢g) ~ 3H-1,2,3-= M 3
[4,5-b]10L WE -3-FF (0.0424g) = Z E % (0.652mL)» R =E &
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BHS/NE -

HREBRL__EFEFBIEIEEEEUAREENR
BEOKYEYR > DIE KRB SHEZ 1R - M B T 88 kR v L 4%
FHNEE LUVBERENIBHEAE : ECi/Z2BZ

= 1/1-0/1(V/V)[1EH ¥tk - FEENHEHERYEBERR

28 (SmL)iG R 100°C 8 # 7T/ K - |

RREREEYFHMK  LUEXRERESGYWIUZEZ
FRIEE - B UK KEMN & E KK F - DLUE KR
i BB THEHREEMESNBE  UWEBERE
MIWHEBE: ECK/ZB LB =17/3-2/8(V/V)IH i > &
GEOCEEBCEELEY34mg(EE © 5.4% - 35 BK) -

(01001 (& 7 41 8)

(28,5'R)-7T-& -6-[5-(1-WE-1-F & -2 & )-1,3,4-18
T 2-FE -3 A-CHEE-S-FREBIKFRE-2,4-38
C-2-4&1-1,3-2

[0101] (8a)

(28,5'R)-7-&-N'"-(2-E-2-FHE-WE E)-1',4-_ H
SE-S-FEII-ZTHEE-BIEHKBE-2,6-BC &
1-6-+ i
(28,5'R)-7-chloro-N'-(2-hydroxy-2-methyl-propanoyl)-1
',4-dimethoxy-5'-methyl-3,3'-dioxo-spiro[benzofuran-2,6
'-cyclohexene]-6-carbohydrazide

[0102] & & # # 5(52) & (2,4,6- = & ¥ H
)(28,5'R)-T-R -1 4-Z H K E-S"-HE-3,3"-Z | & -1 [
KHARME-2,6'-FCH1-6-HERES (0.5¢)F 2 1Y = & H Ji%
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(10mL) » ¥R m2-RE-2-FH E KN B B (0.162g) ~ 3H-1,2,3-
= M I [4,5-b] Mt 0E -3-8% (0.125¢g) ~ 4- = H E B 0 nE
(0.0224g) ~ = Z EZ(0.639mL) TRN=ERBE ERE -

BRETHREEMESHNEE DUWEBEREBI
WHEEK  HE/ZBRLE=0/10-1/9(V/V)]H - #5
EHCERBZIBEELSYAISmg(EE  97%) -

[0103] (8D)

(28,5'R)-7-& -6-[5-(1- W E -1-F & -Z £ )-1,3,4-%
M -2-F -3 A- T HEE-S-FEB IR E-2,4-38

B2 113

(2S,5'R)-7-chloro-6-[5-(1-hydroxy-1-methyl-ethyl)-
1,3,4-oxadiazol-2-yl]-3",4-dimethoxy-5'"-methyl-spiro]
benzofuran-2,4'-cyclohex-2-ene]-1',3-dione

[0104] /& & 1 @1 8(8a) Z (28,5'R)-7-& -N'-(2- & &
2-FE-WBEE)-1'4-“HFHKE-S-FE33-ZHA&FE
BRIRF IR -2,6'- IR ]-6-F B (0.415g)F BN — & F
fe (SmL) BN = Z E BZ (0.62mL)~ ¥ B 2K 7E B & (0.254g)
WwRERBHE2NE -

MRIEREMEAKXY  UHERERSEWUNLE L
FEfRE - EREM KK &S KESE > DLE KRB
- BRETHRAEMESNERE  DUWEBERE
WIBHEE : FE/ZBIEE=0/10-1/9(V/V)]1# 1t > &
BEODCEBECEEALAEY14Ing(EXR : 35%) -

[0105] (& f& %1 9)

(2S8,5'R)-7-&-6-[5-[(18)-1-F FH Z H 1-1,3,4-15 — ¥
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2-E ]33 A-ZHEE-S-FE-E[RHFRE-2,4'-BO-2-
M 1-1',3-2

[0106] (9a)

(28)-2-VH & Uk " -2-2 & & A B B

(2S)-2-tetrahydropyran-2-yloxypropanehydrazide

[0107] 1 (28)-2-14 & Nk Ifg -2- 2 & & N B8 7 B (CAS
% $% 5% : 153829-63-1, J. Org. Chem. 1991, 56,
1088-1093.)(2.2g) RN ZEBmL) » RN —KEY
(1B MERMEER - BB THERBHEMESWE
B o UWBEHENMIBLHEBEE : FE/ZBZE =
0/10-1/9(V/IV)I#i b - BB/ ERD BB ZEELEGW1.6g(
R T3%) -

[0108] (9b)

(2S,5'R)-7-5,-1",4-— H & # -5'-
-N'-[(28)-2-H S Ik -2-E S E R
-2,6"-FR T M 1-6-F B

(2S,5'R)-7-chloro-1',4-dimethoxy-5'-methyl-3,3"-

E-33-Z & E
EE IR [FEH KM

dioxo-N'-[(2S)-2-tetrahydropyran-2-yloxypropanoyl]spiro
[benzofuran-2,6'-cyclohexene]-6-carbohydrazide
[0109] /& & i #1 5(5a) & (2,4,6- = & ¥
J(28,5'R)-7T-&-1"4-“HEE-S'-FE-33-Z“HAEE-EK]
KR -2,6'-FRC M ]1-6-FEEE (0.5 MR _-&F I
(10mL)> IR E I 9(%a)z (28)-2-N G IR -2- B EE R
BE BF (0.258g)~ 3H-1,2,3-= M 3 [4,5-b ] 1€ -3-F2 (0.125g) .
4- " B B R B ML 0E (0.0112g) ~ NNN-— BE W E 2 &£ %

g

F
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(0.478mL)I R EB B EBEERK -

BHRERGWEAKSF » Dl1lmol/IE B 1 1 i & X
EEEYWUZLZBZEREN - AHED KK A BE K%
B UEKREMNGLZERE BEETHERAETES N E
B UWBEREBWIAHABAR  ECR/ZB ZE =
1/1-0/1(VIVH)1#ith » BB EHCEHBIEELEY
490mg(EXR : EEM) -

[0110] (9¢)

(2S,5'R)-7-4,-3",4- = B & 2 -5'- B & -6-[5-[(18)-1-
S IR -2- R E L E]1-1,3,4-18 i -2-K 188 [ K 7 ok
g -2,4'-3 2 -2-%%1-1,3- -

(2S,5'R)-7-chloro-3',4-dimethoxy-5'-methyl-6-[5-[(18S
)-1-tetrahydropyran-2-yloxyethyl]-1,3,4-oxadiazol-2-yl]
spiro[benzofuran-2,4'-cyclohex-2-ene]-1',3-dione

[0111] % & & B 9(9b) 2 (2S,5'R)-7-& -1",4- = H &
Z-ST-HE-33-T & A -N-[(28)-2-10 & IR T -2-5 &
ENBEVRE[EIFRME-2,6'-IR 2 /& ]-6-F B (0.49g)% &
RZ& PR GmL) > BZiN=2ZEF(0.637mL) - % B ¥ i
it 2 (0.209g) M N E R BHI/NEF -

FRERBSGWEAKS - 3D Imol /18 EE F F1 » ¥4
NERGYWUN LB ZERN - B#E LI /K KA B K
Vel  LE KRN ERE - BRETHRBHENTESD
BE G DYVBENEWIEHEBER ' ECkK/Z8BZE =
1/1-0/1 (VI fk » EBE R GCABEBZIEELEY
452mg(E & : 95%) -
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[0112] (94d)

(2S,5'R)-7-& -6-[5-[(1S)-1-&FH £ FH 1-1,3,4-1F — M
2-F 134" HEE-S-FE-BIEFKRME-2,4'-FHT -2-
}1-1',3-—Fd

(2S,5'R)-7-chloAro-6-[5-[(1S)-1-hydroxyethy1]-1,3,4-
oxadiazol-2-yl]-3',4-dimethoxy-5'-methyl-spiro[benzofuran

-2,4'-cyclohex-2-ene]-1',3-dione

(0113] & B f 41 9(9¢)Z (28,5'R)-7-& -3',4- — H &
B -5 H K -6-[5-[(1S)-1- 8 & IR W -2-F & & 2 &

1-1,3,4-15 "M 2B T [FH K mE-2,4"-8B 2 -2-4%1-1',3-
T (0.4528)E BN LB (4mL) - I K (1mL) ~ 3 B K 5
R — /K& % (0.0828g) > W HRSOC |# 1T -

BREREEGEWEAKSE » BRillmol/IE B » ¥ K
EREREVMUZBZEBREN - S8 E LK KSR S KE
B DEKGRMLZE  BHREBETHEREETESNE
BoOUWBEREBF WIHER: FE/ZBZE-
0/1-1/19(V/IVH1fi b - EHBEnCEBCEELEDY
119mg(E =& : 31%) °

[0114]) (‘Z fE 1 10)

(2S,5'R)-7-8.-6-[5-[(1R)-1-TE 2 FH 1-1,3,4-1E8 — ¥
2-BE]-3VA-ZHEE-S-FE-BIERFKE-2,4-FFE -2-
®I1-1.3-2@M

[0115] (10a)

(2R)-2-PH 4 UK IR -2-2% & 2 W B B

(2R)-2-tetrahydropyran-2-yloxypropanehydrazide
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[0116] # (2R)-2- U S IR -2-E & E N B H B (CAS
4% B8 : 124508-74-3, Tetrahedron, 2012, 68, 2068-
2073.)(1.6g) BN Z B (8mL) » WM — /K& % (1.2mL)
A R 90°C B # 4/NIF -

REBBREBEEREL  RIOCEBHBLIVNE BHEKER

BRERNRIOCEBBLI0/NE - & E T # kS EmE
FHRERE LUYEBEHEEBEWRIELHER : FE/ZBZE
=0/1-1/9(V/VI#ifk - ERECDCEBCEELE Y 1g(
EE62%)-

[0117] (10b)

(2S,5'R)-7-%, -1',4-=
-N'-[(2R)-2- 4 & WK Mg -2- &
-2,6'-BR C /& 1-6-F B

(2S,5'R)-7-chloro-1",4-dimethoxy-5'-methyl-3,3'-dioxo

-5'- -3.3 -l | &

G & -5 -
EE S 3L e Y

_N'-[(2R)-2-tetrahydropyran-2-yloxypropanoyl]spiro[
benzofuran-2,6'-cyclohexene]-6-carbohydrazide

[0118]1 & & M B 5(52) & (2,4,6- = & &
)(28,5'R)-7-&-1"4-Z“ A K -5'"-FE-33-Z A K E-F]
KT BREE-2,6'-FE O IE ]-6-FEREE (0SB MBN Z & F I
(10mL)> FRINE KEH 10(10a):Z (2R)-2-VU & 'K ' -2-3L & &
N OBEE BE (0.19g) ~ 3H-1,2,3- = M ¥ [4,5-b] I ©E -3- =
(0.124g)~ 4-— H B E W IE(0.0112g) N,N-Z“ E K 2
HEEOA4TmD) RN EBRBREERXK -

W BE R S W A kS o Bl Imol/IE B AT 0 b
KEREGEDULIBZERZRN  -EHEBLULKEKEMNREK

ik
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Vevd > DIMAKFBRMNEZE BERETHRABAENESN
BE > DUWEBERENIBALHER  FE/ZB ZBE =
0/10-1/9(V/VH1#i b » ERE BB CEEMLEY
460mg(E R * 94%) -
[0119] (10¢)
(2S,5'R)-7-4, -3",4- = F &, % -5'-F 2 -6-[5-[(1R)-1-
U g UK -2 4 23 1-1,3,4-08 T -2- 3 IR [ 5 Ik
M -2,4'"-F 2 -2-4% 1-1",3- =
(2S,5'R)-7-chloro-3',4-dimethoxy-5'-methyl-6-[5-[(
1R)-1-tetrahydropyran-2-yloxyethyl]-1,3,4-0oxadiazol-2-
yl]spiro[benzofuran-2,4'-cyclohex-2-ene]-1',3-dione

[0120]) # & fE #] 10(10b) & (2S,5'R)-7-& -1',4-— H

G % -5'-F B -3,3- 7 [ & -N'-[(2R)-2- U &, I I -2- 5
G TR B JUE [ B -2,6'-B8 T M 1-6-F i (0.46g) A
BN T AEEGUL) RIS 2 & B (0.598mL) « ¥ F 3

IS
S & (0.196g) » N ERBE#H2/NE -
BMRERGYWEAKST - limol/IEE F /1 - & X
EREREYWHUZCEBZERN - EHEDN KK R B KT
BoLEARBMNEE BRETERAETESNE
EoLDLWBEREBENMIBLABAR  ECR/ZBLE =
1/1-0/1(V/IV)1#i b » BERERAERBIEELEY
315mg(FE K © 71%)

i

[0121] (104d)
(28,5'R)-7-%,-6-[5-[(1R)-1-¥8 3 Z £ ]-1,3,4-1% — 14
B34 H G S - [ E 2,4 -8B -2
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M 1-1',3-_
(25,5'R)-7-chloro-6-[5-[(I1R)-1-hydroxyethyl]-1,3,4-
oxadiazol-2-yl]-3',4-dimethoxy-5"-methyl-spiro[benzofuran
-2,4'-cyclohex-2-ene]-1',3-dione

[0122] & & 6 %1 10(10c) 2 (2S,5'R)-7-%& -3',4- — H
& & -5-H E -6-[S5-[(IR)-1-0 & Ik | -2- X & & 2 &
1-1,3,4-05 — Wk -2 J88 [ JF bk -2,4"-8 2 -2-4% 1-1",3-
—H(0.315g) B L BE (4mL) - ¥R MK (1mL) ~ 3 H R R
B — /K& Y (0.0577g) > A FAS0°C B # 1/ B

MREREBSHEAKT » FmINImol/IBEE - ¥ K HE
EEWUZBRIMBIEN - EHEBU KRG &8 KLE
LUK BRI R - BB THEREENEENRE
U WBERRBNI(BHEE  FEB/ZB®ZE =
0/10-1/19(V/IV i f » BB EHCEBCEELEY
112mg(E X 42%) »

[0123] (& #E #1 11)

(2S8,5'R)-7-& -4-Z & & -6-[5-(1-RE-1-H & -7
)-1,3,4-I5 — Mk -2- K [-3'- B & F -5'-F & -0 [ K H kI
-2,4'-F 2 -2-4%1-1",3-Z

[0124] (11a)

b

(2S8,5'R)-7-& -4- B & -6-[5-(1- B E-1-FE-Z &
)-1,3,4-I5 — M -2-F ]-3'-F & & -5'-F B iR [ K H Bk

2.4 -BE -2 ]-13-7
(25,5'R)-7-chloro-4-hydroxy-6-[5-(1-hydroxy-1-methyl-
ethyl)-1,3,4-oxadiazol-2-yl]-3'-methoxy-5'-methyl-spiro]
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benzofuran-2,4'-cyclohex-2-ene]-1',3-dione

(01251 54 ¥R 111 4 &1 4k 8% (0.41g) > = Z % B (60mL)
B0 BEMZ AMGB.9g) - REBBHRIUNER - B
B i 51 8(8b)Z (28,5'R)-7-% -6-[5-(1-F E -1-F &K -Z &
)-1,3,4-18 — Mk 2.3 1-3'4-2 B & 5 -5 3-8 (K
R -2,4' -8 8 -2-4%1-1",3- 2 [ (6.3g) ~ F ¥ (150mL) ¥ R
90°C # # T/ -

B HE IR & M P VR K i Bl Imol/1E B th AT % o D
BMABBREARKERBRYE  BREESYWUZ B ZE
B - A E L Tmol/IEE S K 8 R & Bk ¥E ¥R 0 3 DL 4R
KHBMMEIR - BRETEREEMESNEBE MUY
B R B BT W W R EC R/ Z B Z B = 1/1-0/1(V/V)]
Wi EEBEHGEBIEELSY2.Ts(EX  44%) -

- [0126] (11b)

(28,5'R)-7-8 -4-Z @ % -6-[5-(1-R&E-1-F&E-Z &
)-1,3,4-18 — mk 2. % |3 B & H -5 F 3 - [ M bk
2,422 -2-%1-13-2
(2S,5'R)-7-chloro-4-ethoxy-6-[5-(1-hydroxy-1-methyl-
ethyl)-1,3,4-oxadiazol-2-yl]-3'-methoxy-5'-methyl-spiro[
benzofuran-2,4'-cyclohex-2-ene]-1',3-dione

[0127) ¥ & f5 #5] 11(11a) 2 (2S,5'R)-7- & -4- & H
6-[5-(1-FEE-1-F B -Z H)-1,3,4-18 W 2- % 1-3-F &
HoSE MR [ B -2,4 -T2 -2-51-1,3- 2 F1 (0.3g)
Vi BB P N,N- T B9 Bt B EE ¢ (4mL) o VR OO RE BR #7(0.191g) -
Mt Z %% (0.0827mL) » A fA80°C #E # 2/ -
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K HER & W A KT o Dl lmol/1H8 B R » i
RERSYLZBZERI - A H 8 k&6 8k
VIR DIEKR BN o W E T MR TS
B LUWBERERBWIBHLESR : ECK/ZBZE=
6/4-1/9(V/V)IHifk > BB EH @ EEZ EELSY42me(
B 13%) |

[0128) (& i 1 12)

(28,5'R)-T- & -4- Z & % -6-[5-[(18)-1- ¥ ¥ Z %
1-1,3,4-18 = 0% 2.3 1-3'- B & B -5'-F 3 - [ F Ok 0
2,40 -2-4%1-1",3-
(28,5'R)-7-chloro-4-ethoxy-6-[5-[(1S)-1-hydroxyethyl]
-1,3,4-0oxadiazol-2-yl]-3'-methoxy-5'-methyl-spiro[
benzofuran-2,4'-cyclohex-2-ene]-1',3-dione

[0129] #* ¥ i &7 &1 4k £ (0.073g) 89 — Z 3£ B (20mL)
O BRMB(0.70)E R EE BP0 - BE > 420
SEFMBO.70)LERMIK - REBBHIOHEE 5
Bl BR % (50mL) - % 55 B 9(9¢) & (28,5'R)-7--3",4-— FF &
H -5 B O -6-[S-[(1S)-1- 14 & U G -2- B & B 2 E
1-1,3,4-1% = WS 25 18 (3 2 R UE 2,48 T -2- K 1-17,3-
“ WA (1.3g) > T80T MBI SNE -

ARIER S B RMA - 3L Imol/ 1B B o Fl > 1
RERSGWLZBZERI - 458 L6812 K% S
» DL S K T R A B R -

MR BETHEREERTES N EE S #RNN-—
FOE P OEE ¥ (10mL) - VF A0 B R 87 (1.36g) - W Z A%
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(0.485mL) > I A BOT MBI/ - R ER S W EAK
i d6 B Imol/IEE B th Al > W K FER & W DL Z B Z B iR Y
o BB DLk B B RN R E K YRV 0 DLSE KRR BR AR AR -
MRE THBRESMESNEE  UWEBEEE RS
VI ECRE/Z B Z B =T7/3-2/8(V/V)I#E b o 5 E
EAE BHECKMREZBRZEWHS  EESEOOEBEY
EEAEWI122mg(EE © 13%) -

[0130] (%% i 1 13)

(2S,5'R)-7-8 -6-[3-(1- 3 & 2 5 )-1,2,4-18 M -5-&
1-3',4- 7 F & M-S -F M - 8E [E O R 2,4 - T 2- 0%
1-1',3-— fid

[0131] (13a)

2-7Y IR I -2-H KT B

2-tetrahydropyran-2-yloxypropanenitrile

[0132) {3 2- %8 2 7 B (5.02) ¥ ## /¥ = & ¥ £¢ (150mL)
 WN3,4-ZE -2H- IR (7.7g) - HHEBB - KEYW
(13U REWB/BIANE - REKE®R P FEIN=2 EB B
 RETHBRER BESURBEBEUWBERBNUSH
B EFCKR/ZBZE =97/3-1/3(V/V)1#i ik - & B %
BEREAERBCEELCYEB BB EHEGRE
WS5.Tg(BE R 1 52%) > 2.5g(FE % © 23%) -

[0133] (13b)

N'-3 B -2- 0 & IR 0 -2- % & 5 -7 Bk

N'-hydroxy-2-tetrahydropyran-2-lyoxy-propanamidine

[0134) f 7 56 1 13(132) i B~ —E Wk BEH A
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BMYBN2-HMEIRFE-2-FEERWNE (5.609) 8 8 KN 4
(36mL) > ¥ M S0%¥E 2} ¥ Y& (4.3mL) » 1 24 E 80°C f: 48
SN - HIEEZRHR BETEREAE KESHERE
DWRBERERERIBHEHR - ECR/ 28 ZE =
10/1-1/0(V/V)1fi - BB ERECEBCEELEY
5.08(FE X : 74%) -

[0135) (13c)

[(Z)-(1- & & -2-7Y & UK /g -2- & - N E)EE
1(28,5'R)-7-&-1"4- " HEHE-5'"-FE-33-ZH& & - [
IR -2,6'-3R Ok 1-6-H E& B

[(Z)-(1-amino-2-tetrahydropyran-2-yloxy-propylidene
Jamino](28,5'R)-7-chloro-1',4-dimethoxy-5'-methyl-3,3'-
dioxo-spiro[benzofuran-2,6'-cyclohexene]-6-carboxylate

(0136 % & M Bl 5(5a) & (2,4,6- = & * H
)(2S,5'R)-7-8& -1 4- " FHEE-5-FH-3,3-" [l & & -1 [
KAKME-2,6'-HOE]-6-FEE OSOBEBR _E T I
(10mL) » ¥ 00 E 5E 41 13(13b):2 N'-$8 5 -2- [0 4, IR M -2- 5

-4 BE (0.207g) ~ 3H-1,2,3-= W% 3 [4,5-b] I 1 -3- =
(0.125g)~ 4- — I E B EMIE(0.0112g)  NNN-Z E R/ E 2
B (0.478mL)E A Z R B #RS/ANEE -

BIRIEREGWEAKS > Dllmol/1EE B R F1 - If &
REEGEVMUZBZIBREN - EHE DK KHE I &BE X
ey > DI /AKMEBEMNEZE  KBEHRETHRAEMESY
BE DUUVWBEREWIBAHBR  ECKR/ZCBZE =
1/1-0/1(V/IV)IHifh » BB EHAEBZIEELES Y
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410mg(FE X ' 83%) o
[0137] (134d)

(2S,5'R)-7-% -3',4- = H & & -5'-FH £ -6-[3-(1-1U &,
R W -2- G EE 2 E)-1,2,4-08 Wk 5o E R [ I B 0

S2,4-EB O -2-41-1",3- 2

(2S,5'R)-7-chloro-3',4-dimethoxy-5'-methyl-6-[3-(1
_tetrahydropyran-2-yloxyethyl)-1,2,4-oxadiazol-5-y1]spiro|
benzofuran-2,4'-cyclohex-2-ene]-1',3-dione

[0138) i & i B 13(13¢)Z [(Z)-(1-f& % -2- 78 & UK I
2-EEE-ERE)EEI2S,S'R)-T-E-14-Z H A E-5'-
HE-33-ZH&EE-EIFEHAFKRM-2,6-88C 1% ]-6-F 8
(0.41g) AN E X GmL) R110CHEBTNE - KRET
MBREETESNBE UWEBESRENIBHEE : £
Ch/CBRZE=1/1-1/9(V/V)]Hik  ERSEQHCERZ
EEAEY3TSmg(E X  95%) -

[0139] (13e)

(28,5'R)-7T-8 -6-[3-(1-WRE L FH)-1,2,4-15 " M -5-F
-3 4-“FHEE-S-FE-BIXEHEMH-24-FHC-2-%
1-1',3-—

(2S,5'R)-7-chloro-6-[3-(1-hydroxyethyl)-1,2,4-
oxadiazol-5-yl1]-3',4-dimethoxy-5'-methyl-spiro[benzofuran
-2,4'-cyclohex-2-ene]-1',3-dione

[0140) % & J& 4] 13(13d) 2 (2S,5'R)-7-5 -3',4- — H
S E-5S-FE-6-[3-(1-H & 'K -2- 2 #)-1,2,4-1%
—omp L S-EVE[EH KM -2,4-FHD-2-41-13-Z
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(0.375g)WE BN Z B (4nl) » HIMH B XM — k& Y

(0.0687g) ~ 7k (1mL)3E R 2 I 42 3 8/ BF -
BRERGWEAKAST  BRERESYWL Z %2 E

BE - B DK R BRI R K ¥ B > DL KRR AR &

o BRETHREENESNBE > LW BEEEBEFI

WHER ' ECKH/ZBIE=1/1-0/1(V/V)1Ht » E&H

SEHEEBY EEAEYI9Smg(E R  62%) -
[0141] (B i B 14)

(2S,5'R)-7-H -4-Q2-REZ G E)-3'-HEFH-5-H X
-6-(5-FH EE-1,3,4-18 Z w2 ) B [ LR 2,4 - O -2-
K 1-1',3- =

[0142]) (14a)

ust%ﬁ¢ﬁ%am:$ﬁ%dw%%ﬁﬁﬁ
HrkmE-2,4"-BC-2-4%1-1,3- 2
(2S,5'R)-7-chloro-4-hydroxy-3',6-dimethoxy-5'-methyl-
spiro[benzofuran-2,4'-cyclohex-2-ene]-1',3-dione

(01431 6 47 81 Ak 8 (1.03¢) % I & — Z 2 Bk (50mL) ¥
FE £8 1/ /0 B VR B (8.63 )« Y % UL 9B 4R 304 8 & VR I
B SE (100mL) ~ (+)-J% 2 B % (10g) » 3 L 8OC # # 3/7 5

BAKBRMERERSEYS > it 2 1mol/1% B 1 -
MREEGYWUZBRZEBERIN - B EBE LA & B X
d > I\ KRERMEZE KRB THERAEMESH
BE > LDIWEBERZENMBEHER  ECR/ZBRIE =
1/1-0/1(V/V) 1tk - BEREHEAGEBZIEELEYT.8(

PD1173705(3) 59



1738751

B 81%) -

[0144] (14b)

(28,5'R)-7-%& -3",6-_ H & £ -5'-F & -4-(2-1H & UK ™
D-BEEEZEE)E[EXAKME-2,4-B2-2-%1-1,3-=
P

(2S,5'R)-7-chloro-3',6-dimethoxy-5'-methyl-4-(2-
tetrahydropyran-2-yloxyethoxy)spiro[benzofuran-2,4"-
cyclohex-2-ene]-1',3-dione

[0145] % B 6 § 14(14a) Z (2S,5'R)-7- & -4- 18
B3'V6-“HEE-S-FE-BE[EHBKBE-2,4-FRC-2-1%
1-1',3- 7 Bl (5.1g) ¥ % § N,N- = 2 i [ % (60mL) > 2-(2-
RZEE)NSE-2H-IK R (3.8g) fix BR# (6.2g)q 1R 80°C &
I

BRNEBEEYWEAK  LHBRKERSYWINLEZBE
RE - EEEUKKEMNEE KET > DUEKKRMNE
B -BHREBETHRAEMESWEBE  DUWEBERENI
BHEBH EC/ZB L8 =28/2-3/7(V/V)]1#t » B
EHaEBCEELETWO6Ig(EER  98%) -

© [0146] (14¢)

(2S,5'R)-7-8 -6-BE -3'"-H &K HE-5'-F & -4-2-U &
IR -2-ZEE LR E)B[FEHKME-2,4'-F 8 -2-/%
1-1',3- =

 (28,5'R)-7-chloro-6-hydroxy-3'-methoxy-5'-methyl-
4-(2-tetrahydropyran-2-yloxyethoxy)spiro[benzofuran-2,
4'-cyclohex-2-ene]-1',3-dione
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[0147) % B HE5 5] 14(14b) = (2S,5'R)-7- & -3',6- — H
fE-SS-FE4-QUERW-2-EEEZLEE )RR F B
2,4 -5 O -2-461-1',3- 2 1 (6.9g) ¥ AR Y I UE (70mL)
» 18- 6-Fk (4.3g) ~ L FF(2.5g) > MR 120C #E#8
INEF o

FNXER BREEREGWEAKST > 28
FEIEEN - BEREU/KEHEMNEE KL » DLE K B
R - RBBEBTHERARMESHWREE  UVBERLE
WMIEHEH:  ECRE/ABLE=1/1-0/1(V/V)]1# 1 » &
BEOAEBIEELEYWI8g(EEX 1 57%) -

[0148]) (14d)

[(2S,5'R)-7-%&, -1'-
A-Q-EIRN-2-E &
K 1-6-2 1= & F ke i B IS

[(2S,5'R)-7-chloro-1'-methoxy-5'-methyl-3,3"'-dioxo

S E-5-H A 3,32l B E
LRE)VRE[FEHIKME-2,6'-F8 C

-4-(2-tetrahydropyran-2-yloxyethoxy)spiro[benzofuran-2
,6'-cyclohexene]-6-yl] trifluoromethanesulfonate

[0149] i & fE 4 14(14c)Z (2S,5'R)-7-& -6-¥& & -3'-
HEE-S-HE-4-Q-UaRME-2-EEEZ 8 E)E[EH

kg -2,4"-8RC-2-M1-1"3-“F 3.8 N — & F f¢
(40mL) » M= Z2 FE K (2.9mL) ~ N-K & € (= & = % i

BE BE ) (3.62)d0 F S B BB B K -

BRERU_—AFEFE ERBUARENAE
AV > DIEKH RS - 5B T 8 5 v I T 2 S
MBE DWBEREBRIBLEE: FERK/ZBZME
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= 8/2-4/6(VIV)]#ift r EBEHCOEBZIEELEY
32g(EXE : 65%) -

[0150] (14e)

(2,4,6-= &, % £ )(2S,5'R)-7-5, -1'-F &
BI3-CHEE4QUERE-2-EEEZE
kMg -2,6'-3R 2 M 1-6-F % Es

(2,4,6-trichlorophenyl)(2S,5'R)-7-chloro-1'-methoxy-

Hr #0
i k?tﬂt

W
Ho

5'-methyl-3,3'-dioxo-4-(2-tetrahydropyran-2-yloxyethoxy)
spiro[benzofuran-2,6'-cyclohexene]-6-carboxylate

[0151] 4 % i 1 14(14d)Z [(2S,5'R)-7-8 -1'-F & %
SEHE-33-CHAE-4-Q-UEIRME-2-E AR Z )
BIEA 2,6 -BOA1-6-EIS A F B BE (B
B2 B3 B 25 (200mL) > ¥R N Z B8 42 (I1)(0.0192g) ~ 4,5-% (=
OB 3)-9,9- T F Ol 12 (0.0989g) N,N-Z B R &£ Z %
B (0.596mL)i bl 34 % 80°C -

FEAR 105 85 = RV N5 B 2,4,6-= £ % B (0.501g)
- FASOCHMIONWBE T RE » B RIERSWIEAK
o MZBZEEIRE - HHELU KK R E K%
DU KRB MER BREBETHERAEMES NEE -
DWBERBRIBHEE  TOK/ZBZE =
8/24/6(VIV)I#ift - BB E H EEB L EELE Y
850mg(E & : 75%) -

[0152] (14f)

(2S,5R)-N'-Z B & -7-&-1'"-F § &E-5'-H K -3,3'-—
Bl 6 5 -4-(2-78 & IR 0 -2-5 & 5 7 5 5 )8 [ 5 5

PD1173705(3) 62



1738751

-2,6"-BC M 1-6-F B

(2S,5'R)-N'-acetyl-7-chloro-1'-methoxy-5'-methyl-3
,3'-dioxo-4-(2-tetrahydropyran-2-yloxyethoxy)spiro[
benzofuran-2,6'-cyclohexene]-6-carbohydrazide

(0153 & B 8 B 14(l4e) & (2,4,6- = & * #
)(28,5'R)-7T-H-1"-B &K E-5"-FHE-33"-Z H & & -4-(2-™
AR -2-BEREZEE)B[EHKM-2,6'-BC/H1-6-H
M Be (0.4g)¥F BB 7Y Z & B £ (20mL) - ¥R 0 Z BE B (FE B -
90%, 0.0673g) ~ 3H-1,2,3- = ™ 3 [4,5-b] 0} 0E -3- E
(0.0824¢g) ~ 4- — H H Bz E L 0 (0.0148g) ~ = 2 E I
(0.254mL) » TN EZR|RBKEEK -

BREERGEAKSE /{lmOl/lﬁ@EﬁEP%D’ﬂfﬁj‘
NEEBEMU LB ZERN - ARREUAKKENERE K
GE LEARRBRMNEZE KRETHREENMES®D
BE DUVBERLEBENMIBLAR  FE/ZB ZE =
0/10-1/9(V/V)1#i f » ¥ 5B E § & [H %“” ZEELEY
280mg(EE =& : 86%) -

[0154) (14¢g)

(2S,5'R)-7- & -3'- H & £ -5'- H
21,3,4-18 —mk -2-F)-4-(2-V0 F R R -2-% &
KK -2,4"-C-2-%1-1',3-2 B

(2S,5'R)-7-chloro-3'-methoxy-5'-methyl-6-(5-methyl

= (5- H X

2 )IE [

H

-6-
5 L F

i*ﬂT

-1,3,4-o0xadiazol-2-yl)-4-(2-tetrahydropyran-2-yloxyethoxy
)spiro[benzofuran-2,4'-cyclohex-2-ene]-1',3-dione

[0155) & & i 1 14(14f) 2 (2S,5'R)-N'-Z B 2 -7- &
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-EHEE-S-FE3I-CHEE-4-(2-10E IR -2-5 E
EZEE)E[EAFE-2,6-BC % 1-6-F I (0.282) 5 &
BOEE R (GnL) > FMY T EBME K 0.149g) =2 &
B (0.364mL) G A = 8 88 # 3/ B o

MEERSMEAKD  TUZBZEER - 58
BLU KRB AEBE KRS  DUEKKBRMNEE - B KE
THRABETNESNEBE  DWEBERBWIERBER
ECK/ZBZE=1/1-0/1(V/V)§f  BEEHCHEH
CIEBEAEW202mg(E R  T5%) -

[0156] (14h)

(2S,5'R)-7- 8 -4-2- B EZE E)-3-FHHE-5-H &
—6-(5-FH E-1,3,4-12 Z M -2- VB[R H KK -2,4'-3 2 -2-
% 1-1".3-_

(2S,5'R)-7-chloro-4-(2-hydroxyethoxy)-3'-methoxy-
5'-methyl-6-(5-methyl-1,3,4-0oxadiazol-2-yl)spiro[benzofuran
-2,4'-cyclohex-2-ene]-1',3-dione

[0157) ¥ 2 5 B 14(14g)Z (2S,5'R)-7- % -3'-F & &
S5 K -6-(S-H E -1,3,4-18 R _2-F)-4-(2- 1Y = UK
2-HEEEZEE)B[EHHEBE-2,4-BS-2-%1-1'3-=
B (0.202g) A MM ZEQCnL) > RMBEPEFERE — kS Y
(0.037g) ~ 7K (SmL) » if: j2 50°C & # 2/ o

MRERBSWEAKT > LU ZBZERN - BE
MBI K REMABRED  DEKKBMNEE - ¥R
BTHEREEMESNBE UVBERBFRIAEBE

C FRE/Z B Z B = 0/10-1/9(V/V)Ififh - BB EHEE
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BeBEEALSYIOmg(EXR * 23%) -
[0158] (‘& fE #1 15)

(28,5'R)-7-& -4-2-BE LR EF)-3-HRAE-5-F HE
-6-(3-FH F-1,2,4-18 Z W -5-E )R [FKIF K -2,4"-FC -2
% ]"1"53': Eﬁ

[0159] (15a)

[(Z)-1-Bf 3 55 Z % Bk £ 1(2S,5'R)-7-8 - 1'- &
AEII-ZHEE4-QCUEARB-2-EEEZ
R R -2,6'-38 O 4% 1-6-F B AR |

[(Z)-1-aminoethylideneamino](2S,5'R)-7-chloro-1"'-

_5'-

E=HE S
SE )R

methoxy-5'-methyl-3,3'-dioxo-4-(2-tetrahydropyran-2-
yloxyetiloxy)spiro[benzofuran-Z,6'-cyclohexene]-6-
carboxylate

(01601 & & i # 14(14e) 2 (2,4,6- = & K X
)(28,5'R)-7-%-1'-F & & -5'-F £ -3,3- 7 @il & % -4-(2- /1
IR -2-EEEZEE)E[EHEME-2,6-B 2/ 1-6-F
BB (0.45g) MM R B 5 (10mL)» IRAIN'-5E & Z 457 0
f& B % (0.0758g) ~ 3H-1,2,3-= ™t 3 [4,5-b] 0 1€ -3-[E
(0.0928¢g) ~ 4-_ B ZE fiZ & U nE (0.00833g) -~ -
(0.285mL) » I A= WK BB K -

MR ERSWEAKT  LHRERSWIUZEZ
BSREN o 5B DLk R B R0 A K ¥R > DUIE K BR B 4
R - BRBETERAFLEMESNRE  UWEBEERE
WIS S FE/ZBZEE=0/10-1/9(V/V)I# it -
BELAEB . EELSYI4Smg(EE : 94%) -
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[0161] (15b)

(2S,5'R)-7- & -3'- B & # -5- H H -6-(3- F %
S1,2,4-18 T -5-E)-4-Q-T AR -2-E S E Z S E)IE]
HEHETE-2,4 - B O -2-5%1-1,3-2

(2S,5'R)-7-chloro-3'-methoxy-5'-methyl-6-(3-methyl
-1,2,4-oxadiazol-5-yl)-4-(2-tetrahydropyran-2-yloxyethoxy
)spiro[benzofuran-2,4'-cyclohex-2-ene]-1',3-dione

[0162] #& & 56 £ 15(15a) 2 [(Z)-1-Bk 5 55 Z % & &
1(2S,5'R)-7-&-1"-FH & E-5"-HE 33 - "l & X -4-Q2-IY
GURTE-2-EAEZAEL)E[E I KRE-2,6- 1 /F1-6-F
B% g (0.345g) 8 32 2 B 2 (SmL) » 3 2 100°C # # 5/N B
KRETEREEMESNRE  UWEBSEAE RIS
W ECR/ZBZE=1/1-0/1(V/V)Ifif » BHEH
G E S EELS Y283 meg(E X ¢ 85%) -

[0163] (15¢)

(2S,5'R)-7T- 8 -4-2-BREZ&E HE)-3-BH E-5'-FF
-6-(3-F E-1,2,4-18 Z K-SR [FHF sk -2,4-8 T -2-
% 1-1',3- 2

(2S,5'R)-7-chloro-4-(2-hydroxyethoxy)-3'-methoxy-
5'-methyl-6-(3-methyl-1,2,4-oxadiazol-5-yl)spiro[benzofuran-
2,4'-cyclohex-2-ene]-1',3-dione

[0164] % & Ha 5l 15(15b) 2 (28,5'R)-7T-8& -3'-FH & &
-5 B -6-(3-F K -1,2,4-18 Mk -5-F)-4-(2- 1 & UK I
LR-EEELEE)BIFHKRBE-2,4-FCE-2-/F1-1.3-=
Bl (0.283) AN ZEQmL) FMHERFEER —~KEYW
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(0.0518g) ~ /K (SmL) » AR S0TC TE#HE3I/NEF -

BRERGEWEAKFT  IHEXRERESGYIUZEZ
FHIEIN - EEU K KB E KT » DL KB B
Bl - BB THREENMESNRBE  UWEBERE
MIBHEHR  FE/ZBR LB =0/10-1/9(V/V)1# 1k > #
FREHCEBIREAMGYI28mg(E R © 54%) -

(01651 (& Ht %] 16)

(2S,5'R)-7T- & -4-2-REZE E)3'-FHE-5'"-FH E
-6-(5-H & 1,2,4 e M -3-EHIR[ZEHKE-2,4"-FR 2 -2-
f1-1',3-Z W

~ [0166] (16a)

(28,5'R)-7T-H -4-RE-3'-FH E-5'"-FH H -6-(5-F &
S1,2,4-12 T 3-E )V [EHEIE-2,4'-BC -2-/F1-1',3-
= |

(2S,5'R)-7-chloro-4-hydroxy-3'-methoxy-5'-methyl-
6-(5-methyl-1,2,4-oxadiazol-3-yl)spiro[benzofuran-2,4'-
cyclohex-2-enej-133—dione

[0167] & & H %1 7(7b) Z (2S,5'R)-7-%& -3",4-Z H &
-5 H B -6-(5-FH H-1,2,4-18 T M 3. ) [ 3 5 k0
-2,4'-FR O -2-4 ]-13-2 (2 3)E B X (20mL) ~ R
A0mL)Z B G W H > w8 (1.52g) W R 80C HE#5
INEF o

ﬁ/\}yif“lmmfF%EPF‘b[UKIEL,HNE@EﬁEP%D{ﬁ o X e
BEWU LB IBERN - -FHEBEUAKRENEEKERZ
 DIEKGRMNEZE BHEBETHERAEMESNEE
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UWBEREBNI(BALEBER  AHE/ 2B ZE =
VI(VIV)I#ife - BESEFCARRBIEELEYWL.7Tg(E =X
L 64%) °

[0168] (16b)

(25,5'R)-7- R -4-2-BREZ &K E)3-FEE-S-FE
-6-(5-F E-1,2,4-15 Z M 3B [RF R -2,4'-8R C -2-
Me1-1',3-2

(2S,5'R)-7-chloro-4-(2-hydroxyethoxy)-3'-methoxy-
5'-methyl-6-(5-methyl-1,2,4-0xadiazol-3-yl)spiro[benzofuran
-2,4'-cyclohex-2-ene]-1',3-dione

(01691 # 4 1k 88 (0.45mg) ¥ f## 1~ /K (2mL) > ¥ ¥ IO IR
fo T & $ (10.3mg) ~ filx B §7 (4.42mg) - [R60C | # 15
THEBRR BRMEKA 16(16a)Z (2S,5'R)-7-& -4- B &
S3-HEE-S-HE-6-(S-FE-1,2,4-18 T -3-F)E[E
K -2,4'-F 2 -2-5%1-1',3- Z B (50mg) - B] & L b
(28.1mg) » W R 60°C 8 # 12/ I

HRERBEWEAKRKT  THRXEREYU _Z&F
I - ERELU /KK & E KK R - DLE KK B H
Bk RBETHEREEMESNBE  BEREBINI(EM
BRZRZBIML  ESEFCEBCEELEY
16mg(E 2 : 29%) -

[0170] LT » EEHAEH LG ZIHBERAR
HEHYEMLEER -
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[3 2]
Bl | /i YR LR &R
Ame
1(1a) HyC. "H NMR(400MHz,DMSO-dg) : 8(ppm)= 12.04(1H,
0 0 Chy brs), 6.28(1H, s), 5.59(1H, s), 3.81(3H, s), 3.63(3H, s),
/@ 0 2.83-2.73(1H, m), 2.68(1H, dd, J=16.6, 13.2Hz),
OQ: 2.34(1H, dd, J=16.6, 4.9Hz), 0.81(3H, d, J=6.8Hz).
HO 5
cl CH,
1(1b) b o "H NMR(400MHz,CDCl) : 8(ppm)= 6.15(1H, s),
0 o CH, 5.55(1H, s), 4.28(2H, t, J=4.8Hz), 4.10-4.04(2H, m),
I 3.97(3H, s), 3.62(3H, s), 3.04(1H, dd, J=16.6, 13.2Hz),
HO_ g OQ:O 2.89-2.80(1H, m), 2.44(1H, dd, J=16.6, 4.9Hz),
Lo 2.10(1H, t, J=6.4Hz), 0.97(3H, d, ]=6.4Hz). MS(ESI)
CH, m/z : 383(M + H)"
2 he "H NMR(400MHz,CDCl3) : 8(ppm)=6.19(1H, s),
Q0 CH, 5.54(1H, s), 4.31(2H, t, ]=4.4Hz), 3.95(3H, s), 3.85(2H,
Q\) Q:o t, J=4.4Hz), 3.61(3H, s), 3.50(3H, s), 3.04(1H, dd,
HyeO~"0 % J=16.6, 13.7Hz), 2.89-2.79(1H, m), 2.43(1H, dd,
CH, J=16.6, 4.4Hz), 0.96(3H, d, ]=6.8Hz). MS(ESI)
m/z : 397 M + H)"
3(3a) e "H NMR(400MHz,CDCL) : §(ppm)= 6.54(1H, s),
PO 0 CHy 5.58(1H, s), 3.99(3H, s), 3.65(3H, s), 2.97(1H, dd,
o O Q:o J=16.6, 13.2Hz), 2.93-2.81(1H, m), 2.48(1H, dd,
S0 o J=16.1, 4.4Hz), 0.98(3H, d, J=6.8Hz).
" cl O'CH3
3(3b) e "H NMR(400MHz,CDCL) : §(ppm)= 7.49(1H, d,
70 o cH J=2.4Hz), 7.12(1H, s), 7.01(1H, d, J=2.4Hz), 5.57(1H,
Q‘O s), 4.02(3H, s), 4.02(3H, s), 3.63(3H, s), 3.05(1H, dd,
HsC_N.NJ/©\)0 J=16.6, 13.3Hz), 2.95-2.82(1H, m), 2.46(1H, dd,
" QCH3 J=16.6, 4.3Hz), 0.99(3H, d, J=6.7Hz). MS(ESI)
m/z : 403 (M + H)*
4 G "H NMR(400MHz,CDCls3) : §(ppm)=7.53(1H, d,
30 0 CHy J=2.4Hz), 7.14(1H, s), 7.01(1H, d, ]=2.4Hz), 5.57(1H,
(\K@ o |9-429QH, q,]=7.3Hz), 4.03(3H, s), 3.64(3H, 5),
O/Q: 3.05(1H, dd, J=16.6, 13.3Hz), 2.94-2.83(1H, m),
77 L o 2.47(1H, dd, J=16.6, 4.9Hz), 1.58(3H, t, ]=7.3Hz),
< N CHy 1.00(3H, d, J=6.4Hz). MS(ESI) m/z : 417 (M + H)*
CH,
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[5% 3]
=i I e VB ENER
Ao
5(5a) Y "H NMR(400MHz,CDCl3) : 8(ppm)=7.48(2H, s),
9 g 7.23(1H, s), 5.59(1H, s), 4.05(3H, s), 3.65(3H, s),
T c;:(;_):o 3.00 (1H, dd, J=16.1, 13.2Hz), 2.95-2.82(1H, m),
. RS 2.50(1H, dd, J=16.1, 4.4Hz), 1.00(3H, d, J=6.8Hz).
5(5b) e "H NMR(400MHz,CDCl,) : 8(ppm)=9.00(1H, brd,
70 o Ch J=5.4Hz), 8.59(1H, brd, ]=5.4Hz), 6.88(1H, s),
o ,<;>:o 5.58(1H, s), 4.00(3H, s), 3.64(3H, s), 2.99 (1H, dd,
Hac*uf” ° J=16.6, 13.2Hz), 2.92-2.83(1H, m), 2.48(1H, dd,
o O ey, J=16.6, 4.4Hz), 2.17(3H, s,), 0.96(3H, d, J=6.4Hz).
5(5c) e "H NMR(400MHz,CDCL) : §(ppm)=7.23(1H, s),
S0 o Ch 5.59(1H, s), 4.04(3H, s), 3.65(3H, s), 3.05-2.97(1H,
Q:o m), 2.95-2.86(1H, m), 2.71(3H, s), 2.53-2.45(1H, m),
HeC _<\o, oQ 1.00(3H, d, J=6.9Hz). MS(ESD m/z : 405 (M + H)".
nN-N  CI CH,
6(6a) e "H NMR(400MHz,CDCl) : 8(ppm)= 6.96(1H, s),
ST 0 CHs 5.57(1H, s), 5.03 (2H, brs), 4.00(3H, s), 3.64(3H, s),
NH, Q:o 3.00(1H, dd, J=16.6, 13.2Hz), 2.93-2.83(1H, m),
HaG” SN-© ° 2.48(1H, dd, J=16.6, 4.4Hz), 2.08(3H, s), 0.98(3H, d,
O C ey, J=6.4Hz).
6(6b) o "H NMR(400MHz,CDCls) : 8(ppm)=7.24(1H, s),
PO 0 CHy 5.59(1H, s), 4.05(3H, s), 3.65(3H, s), 3.00(1H,dd,
Q:o J=16.6, 13.2Hz), 2.96-2.86(1H, m), 2.56(3H, s),
e _<N\ 0 2.50(1H, dd, J=16.6, 4.4Hz), 1.00(3H, d, ]=6.6Hz).
TN o Sy MS(ESI) m/z : 405 (M + H)*
7(a) G "H NMR(400MHz,CDCl;) : 8(ppm)= 6.82(1H, s),
$¥~0 (o CH, 5.58(1H, s), 4.00(3H, s), 3.63(3H, s), 2.96(1H,dd,
I J=16.1, 13.2Hz), 2.92-2.83(1H, m), 2.49(1H, dd,
OQ:" J=16.1, 3.9Hz), 0.97(3H, d, J=6.4Hz).
Lo
CH,
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7(b)

"H NMR(400MHz,CDCl3) : 8(ppm)= 7.12(1H, s),
5.57(1H, s), 4.02(3H, s), 3.64(3H, s), 3.02(1H,dd,
J=16.6, 13.2Hz), 2.95-2.85(1H, m), 2.73(3H, s),
2.48(1H, dd, J=16.6, 4.4Hz), 1.00(3H, d, J=6.6Hz).
MS(ESD m/z : 405 (M + H)"

8(a)

TH NMR(400MHz,CDCL) : 8(ppm)= 9.39(1H, brs),
8.83(1H, brs), 6.91 (1H, s), 5.57(1H, s), 4.00(3H, s),
3.64(3H, s), 3.00(1H, dd, J=16.6, 13.2Hz),
2.93-2.82(1H, m), 2.47(1H, dd, J=16.6, 4.4Hz),
2.43(1H, brs), 1.57 (6H, s), 0.97(3H, d, J=6.4Hz).

8(b)

'H NMR(400MHz,CDCls) : 8(ppm)=7.25 (1H, s),
5.59(1H, s), 4.05(3H, s), 3.64(3H, s), 3.01(1H, dd,
J=16.1, 13.2Hz), 2.97-2.83(1H, m), 2.52(1H, m),
2.49(1H, dd, J=16.1, 4.4Hz), 1.81 (6H, s), 1.00(3H,
d, J=6.4Hz). MS(ESI) m/z : 449 M + H)"

9(2)

"H NMR(400MHz,CDCL3) : §(ppm)= 7.89(0.3H,
brs), 7.60(0.7H, brs), 4.65-4.60(1H, m),
4.35-4.28(1H, m), 3.92-3.81(3H, m), 3.55-3.46(1H,
m), 1.90-1.72 (2H, m), 1.65-1.52(4H, m), 1.48(2.1H,
d, J=6.8Hz), 1.41(0.9H, d, J=6.8Hz).

9(b)

TH NMR(400MHz,CDCL) : 3(ppm)= 9.71(0.2H, d,
J=6.8Hz), 9.18(0.8H, d, J=5.9Hz), 8.94(0.2H, d,
J=6.4Hz), 8.90(0.8H, d, ]=5.9Hz), 6.93(0.2H, s),
6.92(0.8H, s), 5.58(0.2H, s), 5.57(0.8H, s),
4.81-4.76(0.8H, m), 4.72-4.68(0.2H, m),
4.50-4.41(1H, m), 3.99(3H, s), 3.97-3.90(1H, m),
3.68-4.54(4H, m), 3.00(1H, dd, J=16.2, 13.2Hz),
2.93-2.84(1H, m), 2.48(1H, dd, J=16.2, 4.4Hz),
1.96-1.46 (9H, m), 0.98(3H, d, J=6.8Hz).
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9(c) HiCeg

TH NMR(400MHz,CDCL) © 8(ppm)= 7.26(1H, s),
5.58(1H, s), 5.26(0.8H, q, J=6.4Hz), 5.17(0.2H, q,
J=6.4Hz), 4.93-4.89(0.2H, m), 4.85-4.80(0.8H,
m), 4.04(3H, s), 3.97-3.90(0.8H, m),
3.88-3.81(0.2H, m), 3.64(3H, s),
3.63-3.57(0.8H,m), 3.50-3.42(0.2H, m), 3.01(1H,
dd, J=16.2, 13.2Hz), 2.95-2.85(1H, m), 2.49(1H,
dd, J=16.2, 4.4Hz), 1.92-1.80(1H, m),
1.78-1.69(5H, m), 1.68-1.50(3H, m), 1.003H, d,
J=6.4Hz).

"9(d)

"H NMR(400MHz,CDCl) : 8(ppm)= 7.24(1H, s),
5.58(1H, s), 5.26(1H, quintet J=6.4Hz), 4.04(3H,
s), 3.64(3H, s), 3.01(1H, dd, J=16.6, 13.7Hz),
2.95-2.85(1H, m), 2.55(1H, brs), 2.49(1H, dd,
J=16.6, 4.4Hz), 1.78(3H, d, J=6.4Hz), 1.00(3H, d,
J=6.8Hz). MS(ESI m/z : 435 M +H)"

10(a)

"H NMR (400MHz,CDCl3) : 8(ppm)= 7.89(0.3H,
brs), 7.60(0.7H, brs), 4.67-4.60(1H, m),
4.36-4.27(1H, m), 3.96-3.78(3H, m),
3.57-3.46(1H, m), 1.91-1.72 (2H, m),
1.65-1.52(4H, m), 1.48(2.1H, d, J=6.8Hz),
1.42(0.9H, d, J=6.8Hz).

10(b)

TH NMR(400MHz,CDCL) : 8(ppm)= 9.72(0.3H, d,
J=6.4Hz), 9.19(0.7H, d, J=6.4Hz), 9.00(0.3H, d,
J=6.4Hz), 8.96(0.7H, d, J=6.4Hz), 6.93(0.3H, s),
6.92(0.7H, s), 5.57(1H, s), 4.83-4.76(0.7H, m),
4.74-4.67(0.3H, m), 4.52-4.40(1H, m),
4.07-3.88(4H, m), 3.71-3.53(4H, m),
3.06-2.82(2H, m), 2.48(1H, dd, J=16.6, 4.4Hz),
1.98-1.45 (9H, m), 0.97(3H, d, J=6.4Hz).

10(c)

"H NMR(400MHz,CDCly) : 8(ppm)= 7.27(1H, s),
5.58(1H, s), 5.30(0.7H, q, J=6.8Hz), 5.16(0.3H, q,
J=6.8Hz), 4.93-4.89(0.3H, m), 4.85-4.80(0.7H,
m), 4.04(3H, s), 3.97-3.90(0.7H, m),
3.89-3.81(0.3H, m), 3.64(3H, s), 3.63-3.56(0.7H,
m), 3.50-3.41(0.3H, m), 3.05-2.85(2H, m),
2.53-2.45(1H, m), 1.93-1.46(9H, m), 0.99(3H, d,
J=6.8Hz).
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'H NMR(400MHz,CDCl3) : §(ppm)= 7.24(1H, s),
5.58(1H, s), 5.26(1H, quintet J=6.8Hz), 4.04(3H, s),
3.64(3H, s), 3.01(1H,dd, J=16.2, 13.2Hz),
2.95-2.85(1H, m), 2.56(1H, brs), 2.49(1H, dd,
J=16.6, 4.4Hz), 1.78(3H, d, J=6.8Hz), 1.00(3H, d,
J=6.8Hz). MS(ESD m/z : 435 M + H)"

11(a)

"H NMR(400MHz,CDCls) : 8(ppm)= 7.28 (1H, s),
5.61(1H, s), 4.04(1H, s), 3.68(3H, s), 3.05-2.87(2H,
m), 2.59-2.52(1H, m), 1.80(6H, s), 1.02(3H, d,
J=6.41z).

11(b)

'"H NMR(400MHz,CDCL) : 8(ppm)=7.22(1H, s),
5.57(1H, s), 4.31-4.23(2H, m), 3.64(3H, s),
3.02(1H, dd, J=16.6, 13.7Hz), 2.95-2.85(1H, m),
2.56-2.42(2H, m), 1.81 (6H, s), 1.54(3H, t,
J=6.8Hz), 1.00(3H, d, J=6.4Hz).

MS(ESD m/z : 463 M + H)"

12

"H NMR(400MHz,CDCL) : 8(ppm)= 7.22(1H, s),
5.57(1H, s), 5.31-5.21(1H, m), 4.32-4.22(2H, m),
3.64(3H, s), 3.03(1H, dd, J=16.6, 13.2Hz),
2.96-2.85(1H, m), 2.52-2.44(2H, m), 1.783H, d,
J=6.4Hz), 1.54(3H, t, ]=6.8Hz ), 1.00(3H, d,
J=6.4Hz). MS(ESD) m/z : 449 M + H)"

13(13a)

HaC” > CN

"H NMR(400MHz,CDCls) : 8(ppm)=4.93-4.86(1H,
m), 4.65(1H, q, J=6.8Hz), 3.82-3.72(1H, m),
3.60-3.52(1H, m), 1.90-1.71(2H, m), 1.69-1.49(7H,
m). 'HNMR(400MHz,CDCl) :
8(ppm)=4.81-4.77(1H, m), 4.39(1H, q, J=6.8Hz),
3.97(1H, td, J=11.7, 2.9Hz), 3.67-3.60(1H, m),
1.90-1.52(9H, m).
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13(13b)

TH NMR(400MHz,CDCls) : 8(ppm)=7.70(1H, brs),
4.70 (2H, brs), 4.63-4.58(1H, m), 4.36(1H, q,
J=6.8Hz), 3.93-3.83(1H, m), 3.56-3.48(1H, m),
1.90-1.78(1H, m), 1.75-1.66(1H, m), 1.63-1.49(4H, m),
1.44(3H, d, J=6.8Hz).

13(13¢)

TH NMR(400MHz,CDCl;) © 8(ppm)=6.97(1H, s),
5.57(1H, s), 5.21(2H, brs), 4.78-4.61(2H, m), 4.00(3H,
s), 3.94-3.85(1H, m), 3.63(3H, s), 3.59-3.51(1H, m),
3.00(1H, dd, J=16.6, 13.7Hz), 2.93-2.82(1H, m),
2.48(1H, dd, J=16.6, 4.4Hz), 1.90-1.79(1H, m),
1.78-1.69(1H, m), 1.63-1.49(7H, m), 0.98(3H, d,
J=6.8H7).

13(13d)

TH NMR (400MHz,CDCL) : 8(ppm)=7.27(1H, s),
5.58(1H, s), 5.23(1H, q, J=6.8Hz), 4.79-4.70(1H, m),
4.05(3H, s), 3.99-3.92(1H, m), 3.63(3H, s),
3.62-3.56(1H, m), 3.00(1H, dd, J=16.6, 13.7Hz),
2.95-2.85(1H, m), 2.49(1H, dd, J=16.6, 4.4Hz),
1.94-1.83(1H, m), 1.78-1.50(8H, m), 0.99(3H, d,
J=6.8Hz).

13(13¢)

"H NMR(400MHz,CDCl;) : 8(ppm)=7.25(1H, s),
5.58(1H, s), 5.17(1H, quintet, J=6.8Hz), 4.06(3H, s),
3.64(3H, s), 3.00(1H, dd, J=16.6, 13.2Hz),
2.96-2.85(1H, m), 2.50(1H, dd, J=16.6, 4.4Hz),
2.48-2.43(1H, m), 1.73(3H, d, J=6.8Hz), 1.00(3H, d,
J=6.4Hz). MS(ESD) m/z : 435 (M + H)".

14(14a)

OH

”Q:O
Hsc\o o)

TH NMR(400MHz,CDCl;) © 8(ppm)=7.76(1H, brs),
6.19(1H, s), 5.57(1H, s), 3.98(3H, s), 3.66(3H, s),
3.00-2.82(2H, m), 2.49(1H, dd, J=16.6, 4.4Hz),
0.99(3H, d, J=6.4Hz).

14(14b)

O O CHj

LK)
HaCeq o

cl CH,

TH NMR (400MHz,CDCL;) : 8(ppm)= 6.26(1H, s),
5.54(1H, s), 4.75-4.69(1H, m), 4.40-4.29(2H, m),
4.15-4.08(1H, m), 4.00(3H, s), 3.96-3.85(2H, m),
3.62(3H, s), 3.57-3.50(1H, m), 3.03(1H, dd, J=16.6,
13.2Hz), 2.89-2.79(1H, m), 2.46-2.39(1H, m),
1.88-1.68(2H, m), 1.62-1.45(4H, m), 0.96(3H, d,
J=6.8Hz).
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14(14¢) "H NMR(400MHz,CDCls) : 8(ppm)= 6.30(1H, s),
Q 5.54(1H, s), 4.78-4.71(1H, m), 4.30-4.21(2H, m),
0 4.12-4.04(1H, m), 3.95-3.84(2H, m), 3.63(3H, s),
\L 3.57-3.50(1H, m), 3.04(1H, dd, J=16.6, 13.2Hz),
? 0 CH 2.88-2.77(1H, m), 2.46-2.39(1H, m), 1.85-1.47(6H,
K‘;ﬁ on m), 0.97(3H, d, J=6.8Hz).
(o0}
HO f O-CHS
14(14d) "H NMR(400MHz,CDCls) : 8(ppm)= 6.67(1H, s),
Q’ 5.57(1H, s), 4.75-4.70(1H, m), 4.37-4.28(2H, m),
01 4.15-4.07(1H, m), 3.93-3.84(2H, m), 3.65(3H, s),
0 o CH, 3.57-3.51(1H, m), 3.01-2.93(1H, m), 2.92-2.81(1H,
o 0 'Q:o m), 2.52-2.44(1H, m), 1.84-1.68(2H, m),
%o o 1.65-1.46(4H, m), 0.98(3H, d, J=6.8Hz).
F Cl CH,
14(14e) '"H NMR(400MHz,CDCL) : 8(ppm)=7.47(2H, s),
Q’ 7.32(1H, ), 5.58(1H, s), 4.76-4.72(1H, m), '
O\L 4.44-4.36(2H, m), 4.17-4.07(1H, m), 3.96-3.84(2H,
o o CH, m), 3.65(3H, s), 3.57-3.49(1H, m), 3.04-2.96(1H, m),
o Y@ﬁ' M, | 2:95-2.86(1H, m), 2.52-2.44(1H, m), 1.83-1.67(2H,
/éj[o OQ: m), 1.64-1.44(4H, m), 0.99(3H, d, J=6.8Hz).
o o ©
cl cl CH,
14(141) "H NMR(400MHz,CDCls) : 8(ppm)= 8.97-8.86(1H,
@ m), 8.45-8.32(1H, m), 6.96(1H, s), 5.56(1H, s),
01 4.77-4.70(1H, m), 4.40-4.29(2H, m), 4.14-4.05(1H,
0 o CH, m), 3.94-3.84(2H, m), 3.64(3H, s), 3.57-3.50(1H, m),
o ]’Q:° 3.00(1H, dd, J=16.1, 13.6Hz), 2.93-2.82(1H, m),
o o o 2.47(1H, dd, I=16.6, 3.9Hz), 2.16(3H, s),
Hooa % 1.87-1.67(2H, m), 1.64-1.46(4H, m), 0.97(3H, d,
J=6.8Hz).
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14(14g) "H NMR(400MHz,CDCL) : §(ppm)= 7.29(1H, s),
Q 5.57(1H, s), 4.78-4.72(1H, m), 4.43-4.33(2H, m),
0 4.16-4.08(1H, m), 3.96-3.85(2H, m), 3.64(3H, s),
0 o CH 3.58-3.51(1H, m), 3.01(1H, dd, J=16.1, 13.2Hz),
L, | 2:95-2.85(1H, m), 2.70(3H, 5), 2.52-2.44(1H, m),
o OQ: 1.85-1.68(2H, m), 1.64-1.47(4H, m), 0.99(3H, d,
me— T L % J=6.4Hz).
14(14h) o "H NMR(400MHz,CDCl3) : 8(ppm)= 7.25(1H, s),
L 5.58(1H, s), 4.33-4.23(2H, m), 4.10-3.96(2H, m),
0 o CH 3.65(3H, s), 3.04-2.85(2H, m), 2.71(3H, s),
QEO 2.60-2.46(2H, m), 1.00(3H, d, ]=6.8Hz). MS(ESI)
S e sl O
CH,
15(15a) "H NMR(400MHz,CDCls) : 8(ppm)= 7.04(1H, s),
Q) 5.56(1H, s), 4.78-4.72(1H, m), 4.40-4.29(2H, m),
T 4.14-4.06(1H, m), 3.93-3.84(2H, m), 3.64(3H, s),
10 . 3.57-3.50(1H, m), 3.00(1H, dd, J=16.6, 13.2Hz),
p 2.93-2.82(1H, m), 2.47(1H, dd, J=16.6, 3.2Hz),
e O'QO 2.08(3H, s), 1.85-1.67(2H, m), 1.64-1.47(4H, m),
A D S 0.97(3H, d, J=6.4Hz).
o CH,
15(15b) "H NMR(400MHz,CDCls) : 8(ppm)= 7.33(1H, s),
Q 5.57(1H, s), 4.78-4.72(1H, m), 4.45-4.34(2H, m),
) 4.16-4.08(1H, m), 3.96-3.83(2H, m), 3.64(3H, s),
1 3.58-3.51(1H, m), 3.00(1H, dd, J=16.1, 13.2Hz),
0 o CH 2.95-2.86(1H, m), 2.54(3H, s), 2.48(1H, dd, J=16.1,
Q:o 3.2Hz), 1.85-1.68(2H, m), 1.64-1.47(4H, m),
Hac _<§;O " °y 0.99(3H, d, J=6.4Hz).
CH,
15(15¢) o "H NMR(400MHz,CDCls) : §(ppm)= 7.25(1H, s),
‘ L 5.58(1H, s), 4.33-4.25(2H, m), 4.09-3.98(2H, m),
9 o cHy 3.65(3H, s), 2.99(1H, dd, J=16.1, 13.2Hz),
QO 2.96-2.87(1H, m), 2.55(3H, s), 2.54 (1H, d,
oS o J=6.4Hz), 2.50(1H, dd, J=16.1, 3.9Hz), 1.00(3H, d,
N-O O Ty J=6.4Hz). MS(ESD) m/z : 435 M + H)"
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16(2) on o oH 'H NMR(400MHz,CDCls) : 8(ppm)= 7.72(1H,
T brs), 7.16 (1H, s), 5.60(1H, s), 3.68(3H, s),
N ﬁ on 3.10-2.85(2H, m), 2.72(3H, 5), 2.59-2.43(1H, m),
HaC—C s 1.01(3H, d, J=6.4Hz).
o-N Cl CH, : _
16(b) - TH NMR(400MHz,CDCls) : 8(ppm)=7.15(1H, s),
1 5.58(1H, s), 4.38-4.23(2H, m), 4.15-3.95(2H, m),
O 0 CH 3.66(3H, s), 3.08-2.85(2H, m), 2.74(3H, s),
N\ 2.49(1H, dd, J=16.1, 3.9Hz), 1.00(3H, d,
N f;% J=6.4Hz). MS(EST) m/z : 435 (M + H)"
HiC—¢ 1 o
o-N Cl .CH3

Caiguk)|

PAR))
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