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BHIA X 2R R Cp e di S (Hirh Cp g PR EE T AT B A 1 22 I P AR ) &0 R B
FREEFTBAC) , 8 R AR —fERk=08=S;

[0069]  (26) 4% (25) Hp ATIR (K2R FFML I AT A= sl L m] 25 B 26, Horp RT 2R C g it
(Hrp R T R A 2R 1 R IR ORISR ) 8URKE, IF H R BREUJR Pl C ik
(HA e TR xR R 1 R UREE TR ), B8 R 5 R —ldt= 0;

[0070]  (27) 4% M8 (26) H ATk (2R IRt e A7 AR s L mT 25 F h, Hodp RT 253, R 24
J5F 5

[0071]  (28) 4% & (27) HFRTIARIZ IR T A= sl v 25 3k, o RS R IENIE . 5N
FEVIR AR IR OB - BRI IR 2 IR A I 3 IR RA R - R O 2- R R R
3- O

[0072]  (29) {%H& (15) AT IRt AT A s T 5 &k, Hp RT AR —i2 2= 0
=S, R AREIEC s FEREATE = —C g BEIEEIL Coyy IR Cop A HERIE (HAP T
BRSO R TR R 1 & 34 R BT, Ho R 5 R B9 AH] ) 8K €,
HIEE (P M B T B R R 1 Co fid (PR A B )RR 1. C oo
Feap it (H A G S v R B oA s8R IR T EUAR ) (2 0 R IR BR IL TR ) | C g Bk
(H AP PEE BE AT R A o 22 R TR ) V2l R IR EGR IR TR )

[0073]  (30) \4%HE (4) AT 2R IRt AT A= sl L mT 25 F 3k, Hode V& NR

[0074]  (31) \4%JE (30) 1 Frd (2= HEnb P T A=) sl T 25 I 2, o m 22 1 22 3 384,
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N 0, R I Cg J7IRER Cy o 2807, SLrP TR B DT RE R AL RO 1 2 3 4 R™ TR,
Forp R 5 R B8 SCHIE

[0075]  (32) \#ZM (31) AT IFAL AT B s nl 2 8, b m 2 2

[0076]  (33) \#ZM (30) AT RIZRIFMLME AT A S n] 5] £, b m 2 1 & 3 BOBEAL,
n 2 0, R ZEE T G,y ftdk (A GEdenl (FRHIBE b HR R T O HedaldE (L s iEnT
TR A o 5 T FTEAC) UL RIE BRI FTEAR ) L Cy g BRRERE (Cy o MMM EE (HLFPEAAE
Fe IR AR A T 3R T C o B (P e n AR Rl s 30 1. C o e (B
Bt s AR R A o B R T T ) VBB R EURIE T ) L C SRR SE (PR
Bl AR R s 2R AT ) VR RIL BRI TR ) G, IR (JLR 28 IREE ]
R R T C Bt (HAP e n R )RR 1 C Jeg e (Hrpfsadin]
PR s B T AT ) VR CRIL BRI TN | C g Stk (b ik nfE R
o 2R T RTHU) VEREE RFEEURIL AL )

[0077]  (34) %M (33) AT A IFML AT L sl 25 8, b m o2 2

[0078]  (35) HZM (3) AT T AT A sl 25 2, e (D A5
[0070]  (36) HZME (3) TR AR TFMEME R A s T 25 Al 2, e s (1D L&
[0080]  (37) %M (8). (1) (14) (23). (28) B (35) HHATIR MR IF AL AT A= P sl m]
Zi I, o A ISR

R 0
oj;N)ii RPN RIS N

[0081] | I Bk |
R13 X RM X R™ A

R14 R15 R15

[0082]  HiAr R\ R\ R™ AR BA DL ERRIE X 5

[0083]  (38) \4%ME (37) " TR (2K FFmbmafiT AR sl i n] 25 H 26, Horh RV BREUR T 8K C g
BEEE (B ST R 3R T Cp BEARIE (L e 405 P AT 5 Ml A o4 35 JR 1 T
) VEFEEFRFEFTEUC ) , R VR IR 4 b7 b R S5 1 TR . C o bedit (Horpe
BRI Cs BERSEE (b e B TRl o 5 8 7 AT ) 8%
FEPTBUAR) <Cog FRBEIE (H AP BRI vl AT 2 i 5 38R T C, g BRI (Hh B v F
A g F R FRTEUR ) VEILEURIL TR ) « € SRS (Hh a1 o R
T B C g It St (At a R A 22 R 1 PR ) BORIEPTHAR ) L C s Bi 2t
SRS S e

[0084]  (39) {% M 38 rf FTid (K2R N T A sl HEm 25 T &, S RV REUR Fak €6 it
B (H AP B a0 R R T ERIEEGRIE AT ), R RY AR Aty b 2 SR
TR R IR T Cg HedE (H A B v TR M o 32 R 7 2 IR BRI TR ) VRS = Aok
A

[0085]  (40) \{%MR (39) ATk 2RI Eut AT AL m 25 T 4, 2o RV BREUR 7, R 2
SR T KRR T RIS C o itk (H AP B n TR 85 T BB gUR I TR )
R BEJA 7R BEJR P KRR 780 C bedE (b n (T R gl o 22 )5 1 & 55 8%
FLPTHUR) 5

[0086]  (41) 4% (8) . (11) (14). (23). (28) B (35) H ik (¥ A< - nib i 17 A A s L]
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ZI AR, Horb A IR i 2

R11
$11 o rl\l
[0087] anf“ | O N\ 28 I :(z
R4 N R“IN | o 212
[oog8]  Horf R, R™R™ FIR™ HALL FIRBKIE S
[0089]  (42) 4%HE (41) "R AT K2R FFL g A7 A= sl S mT 25 FH &, JHe RY T R™ 4 b ST
MR SR T8 C e st (e n R R A 22 R T C g i3 (P bt n T E
Ml e 2R ATEUR ) VEIE BRI ATEUR ), F HL R AR 4 b T A AUR L E R T
Crg Pt (e nl TR g o 2R T & Cg PEdRdE (JLrP e S v T B Mg i 2%
JEF PR ) BORETEUR )  C i dE (e S B n T Bl 1 22 51 25 C g At
A (e B nE R 22 7 PR ) BUREE TR ) | Cg BelE it . 8 Bl
5
[0090]  (43) \4%HE (42) FFTIA A I AT A s L nT 25 FH 3, P RY RIR™ 4 tofihsT
MR SR T 8K C fede (e TR ol X 22 53 T & R BT ), JF H RP A
R* A8 b7 MR SR T KR R T g Btdh (AP e n T R g i 32 5 1 & RS
FITEUAR ) VB B
[0091]  (44) (MR (43) TR KR mAT A sk LT 25 3, Hop R GR.R™ AR A2
AT
[0092]  (45) \#%HE (8) . (11). (14). (23). (28) B (35) ik B2 FF ML AT A=) s S m]
ZiF 2R, b A IR 2

R11 R11

| |
O._ _N N §
& 0,8
X R14x

R14
[0094]  Horb RULRY I R™ HLATLL FARFIG 5 Y
[0095]  (46) 4% MR (45) HFATR IR A= sl T 2 F 36, Hoh RY BREUR T8 Cpg
Pk (HA BRI R IR 1 C FrddE (P bl AR E B i 38 SR 1 T HL
) VEFEBGRFE TR ) » R A1 R A o MR SR T B R 7. C e (et
AT ECHIAE R T R C g pER e (LR e B n T g i 22 5 7 PR ) B2
JITEUAR )  Cpg e di 2 (e S S n AT R o1 28 I 7 U C R (e s BT
R G 2 R T TR ) BURETEUR ) (& S eE S, 5 H X & 0.5, S0 8 S0,
[0096]  (47) 4ZHE (46) TR IR AT A sl T 2 A 36, Hoh RY R SR 781 C g
Bt (Hh e AT R A, 0 8 R T R BUREE TR ) , R R R 48 b 7 b 2 S R 1
FIRT B C it (e v R B A =i 2 R 7 R R BOR T ), HFH X2 0
[0097]  (48) iZHE (47) TR Z IR AT A sl T 25 A 36, Hoh RY R SR T8 C g
Bt (Hrp g TR Y xR R 7 E IR R TR ), RY IR BRER T, IR H X 2
0;
[0098]  (49) \#%HE (8) . (11). (14). (23). (28) B (35) "I ik 2= FF ML AT A=) s S m]
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ZI AR, Horb A IR i 2

RM R11 R
N4 N4 N
[0099] o:g(\( R'3 S | Eio=< |
R13 g N
R R R12

[0100]  HiAr R\ R™\RY AIR™ HA L EFRRIAE X 5

[0101]  (50) 4% M8 (49) AT K12 FENIL g A7 A= sl HLmT 25 FH &, LA RY R R™ A b ST
MR SR F 8L C e edt (A e A R A 1 32 )5 1 C e B2 (e v R B
B B R T ATEUR ) | Copy 28 (A B n TR 0 28 SR T R 2R R C, ¢ pEda2E (Hrp
BERIE TR s 2R T ATEUR ) FTBUR) VEEEBURIEATEUR ) , 3F H. R™ AT R™ 4%
VHRESR T KRR T C it (e n TR K 25 8 T~ &0 C fe st (I
HE AR SR T R i R R T TR ) BB EETEUAR ) (Cpg B 2E (i n T A
BB R T EIEC P (P Bt 2 TR 0 22 SR T BT ) BUREE TR
AREBEE

[0102]  (51) 4% HE (50) A ATk (K0 2K JF ML M fir A= sl I m] 24 A 28, J0ep R R R™ 43 il ST
MR SR T80 Cg bidt (Hh e nT R M i 2R T & S sl B pT Ut ) . 3¢ B, RP Ml
R REJET

[0103]  (52) KIFMLMEATAED ] 25 H 3k, &2

[0104]  2,2,7,9- DAL —4-[(2- R K 43 ) 2 ]-3,4- & —2H- Mt Jf [2,3-g] M
Wbk —3—

[o105]  2,2,7- = F AL —4-[(2- KB ) 23 ]1-3,4- & —2H- nb g IF [2,3-g]
Wk —3— i

[o106]  3- F2%E -2,2,9- = HIEL —4-[(2- ZRE LK) &I 1-3,4- & —20- Mg If (2,
3-g] WMk -7- FiE .

[0107]  3- 582 -2,2,9- = HIE 4-[ (- KE LK) & HE 1-3,4- — 4 —2H- kg ¥ [2,
3-g] MEM ~7- FFELRL.

[ot08]  {3- 2 -2,2,9- = HIH —4-[(2- FXE LK) &% 1-3,4- =4 —2H- mki ¥ [2,
3—g] WMk -7T-JE } L.

[o109] 3,3- Z— R -1-[@- K E LK) @A 1-2,3- Z & —1H- mb g 7 [3,2-f] M
Wk —2—

[o110]  7- I -2,2,9- IR 4-[(2- RELE) &E 1-3,4- & —2H- i If
[2,3-g] Mk —3— .

[o111]  7- & -2,2,9- =HH 4-[ (- FF LI ) &I 1-3,4- & 20~ LIt (2, 3-¢]
Ik —3— B

[o112] 3-8 %E -2,2,9- =K 4-[ (- HRE LK) & 1-3,4- — & —20- kg ¥ [2,
3-g] MM -7- FIE.

[0113]  4-(FREEZAE) -T- A -2,2,9- —H I -3,4- Z5 -2H- kA IF (2, 3-g] MEmbk —3—
[o114]  4-{[(1,3- ZFf[A) 42830 M —5— 55 ) AR ] 20k -7- | -2,2,9- =13 -3,
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4= & —2H- nkAg I (2, 3-g] mEmk —3- .

[o1158]  7- % -2,2,9- AL —4-[ (3- R HE ) 24k 1-3,4- & —2H- L Jf [2, 3-¢]
bR —3— i«

[o116]  7- % —4-{[2-(4- JRE) L3 ] & 1-2,2,9- =K -3,4- 4 —2H- ML JF
[2,3-g] MEmk —3— Ji .

[0117]  7-& —4-{[2- (- ®HKK) &
[2,3-g] Mk -3 .

[ot18]  7-4l —4-{[2-(4- S KH) &5 ] A 1-2,2,9- =FE -3,4- =& —2H- nitigIf
[2,3-g] Mk -3 .

[o119]  4-{[2-(4-FHERE ) oK ] & -7T- " -2,2,9- =FH -3,4- — 5 -2H- ntig
I [2,3-g] Mk —3- .

[0120]  7-S-4-[(2-Fa% 2- RELHKE) @K 1-2,2,9- —HH -3,4- —& —2H-nitigIif
[2,3-g] Mk —3— FE.

[0121]  7-50-2,2,9- —H —4-[ - KETH ) =& ]1-3,4- Z4& 20 kg If [2,3-¢]
Ik —3— B

[0122]  4-{[2-(1, 3- R JFIR A MG 528 ) LHE ] & -T-"0-2,2,9- —HI% -3,
4- & —2H- ubig I [2, 3-g] MRk —3- B

[0123]  7-4(-2,2,9- —FF —4-{[2-(1- WRFE XL ) &3 ] 2 1-3,4- & —2H- nbig Jif
[2,3-g] MEmtk —3— .

[0124]  7-30-2,2,9- = AL 4-{[2-(1- PR 2-mbms eIt ) 458 ] 23 1-3,4- =
2 —2H- LA I [2, 3-g] MRk —3—

[0125] 4-[(2- FRILHE) &I 1-7T- 5 -2,2,9- =P -3,4- 5 -2H- mkmg It [2,
3-g] MEk -3 .

[0126]  7- G -4-({2-[ &3 3- FHHEE) "A ] o) &) -2,2,9- =K -3,4- =
2 —2H- nibig I [2, 3-g] MEmbk —3- B,

[0127]  7-A —4-{[(1- &&E -R) —2-nkmspe ks ) FE ] @& 1-2,2,9- =HHE -3,4- =
& —2H- nibig I [2, 3-g] MEmbk —3- B

[0128] 7T- & -4-[(2,2- LR FECE ) &3 1-2,2,9- = I -3,4- 45 —2H- ML I
[2,3-g] Mk —3— .

[0120]  7- & -2,2,9- =FH —4-{[2- (8- MEMy 3L ) &5k ] &5 1 -3,4- & —2H- kg It
[2,3-g] Mk —3— BZ.

[0130]  7-%40-2,2,9- —FIZL —4-[2-(1- MkmedL 238 ) &3E 1-3,4- — & —2H- nitisi 3 [2,
3-g] MEmk —3- FE.

[0131]  7- 5 -2,2,9- = 3 A-{[2-(4- Pt me-1- %) o BT A K 1-3,4- =
2 —2H- nbig I [2, 3-g] MRk —3— B

[0182]  7-& ~4-{[2-(4- &b —1-38) F T &5 1-2,2,9- = FH -3,4- & -2H- ik
Wi JF [2, 3—g] Wbk —3- %

[0133]  7-4(-2,2,9- —FIJE —4-{[2-(2- MERe ks ) &3 ] 2058 1-3,4- & —2H- nbig Jif
[2,3-g] Wehk —3— i

it

1 &3 1-2,2,9- =F 3 -3,4- —& 20~ LRI
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[0134]  7-4(-2,2,9- —FIF —4-{[2-(3-MEie kL ) &3 ] 2 1-3,4- & —2H- nbig Jif
[2,3-g] MEmtk -3 .

[01385]  7- 4l -2,2,9- —FIJE —-4-{[2-(4- MERERE ) &3} 208 1-3,4- & —2H- nbig Jf
[2,3-g] WEhk —3— i

[0136]  7-% —4- ZFEEIE -2,2,9- =FFE -3,4- & -2 Mk I [2, 3-g] MMk —3- .
[0137]  7-S-4- R T H&EKE-2,2,9- —HFH-3,4- “& -2H- kg I (2, 3-g] membk -3
[0138] 7- & —4-[ (FRPNEEFE ) &I 1-2,2,9- =H% -3,4- & —2H- tAg 3f [2, 3-¢]
Wbk —3— %

[0139]  7-%-4- F IR -2,2,9- = -3,4- & -2H- Mt I [2, 3-g] Wbk —3- B,
[0140] 7- & 4-[(2- LI LFE) HAHE 1-2,2,9- = HFH -3,4- & 20 LmJf [2,
3-g] Mk —3- FE.

[0141]  7- & —4-{[2-(I- Gt ) &3 ] =& 1-2,2,9- = HI3 -3,4- =45 —2H- LA
I [2,3-g] Mk —3- .

[0142]  7-%-2,2,9- —FJ —4-[(6- FECH —2- &) &5 1-3,4- =& —2H- nti f
[2,3-g] Mk —3— B,

[0143] 7T-8-2,2,9- —FHE —4- RIEEIE -3,4- — & -2H- EigIf [2, 3—g] Wbtk —3— B% .
[0144] 7T-A 4-[@-HCEHEH L) A& 1-2,2,9- ZFH -3,4- & -20- L Jif [2,
3-g] MEmk —3- FE .

[0145]  7T- &l 4 {[2- (PH&NEME —4- %) 238 ] &I 1-2,2,9- =FFHE -3,4- & 20k
MR JF [2, 3—g] Wbk —3- %

[0146] 7- & —2,2,9- = F Fk —4-[{2-(4- WE f¢ & (thianyl)) £ 3 ) & & 1-3,4- —
2 —2H- ML I [2, 3—g] Mk —3— JE

[0147]  7- G0 —4-({[6-(4- R RFEE ) -3- mbme 5L ] 3L ) 23 ) -2,2,9- =H% -3,4- =
. —2H- nibig I [2, 3-g] MEmk —3- B

[0148]  4-[(2- ZRIFWRMGZE A JE ) &3k 1-7- & -2,2,9- = FI3E -3, 4- & —2H- ki
[2,3-g] Welbk —3— [,

[0149]  7-50 —4-[(2- FRHEENEE) & 1-2,2,9- =R -3,4- & -2H- AgIf [2,3-¢]
Wk —3— B

[0150] 2,2- —FIF 4-[(2- K&
Wk —3—

[0151]  4-{[2-(2- | I) oF T &®HE 1 -2,2- —FH -3,4- & —20- Mt IF [2,3-¢]
RO —3- B

[0152]  4-{[2-(4- S IL) o F T &®HE Y -2,2- 3 -3,4- & —20- Mt IF [2,3-¢]
ERIb —3- B

[0153]  4-[ (2- Bk —2- ZFIL ) &I 1-2,2- & -3,4- & -2 g JF [2,3-¢]
R Ib —3— B

[0154]  2,2- —HIZE —4- JREEEIE -3,4- & —20- Mt IF [2, 3-g] Ml —3— .
[0185]  2,2,7,8- PURRSE —4-[ (2- REELHE ) &3t 1-3,4- & —2H-mtagif [2, 3-g] mllg
Wbk —3—

N

) &I 1-3,4- & -2H- ML If [2,3-¢] EIR
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[0156]  7,8- 42k -2,2- “HAE —4-[(2- ZRFE LK) 2% 1-3,4- =& —2H- niti ¥ (2,
3-g] MEURIHE —3- %

[0157]  2,2,8- = F3L —7- I —4-[(2- K3
3-g] MENRIE —3- B,

[0158]  2,2,7- = FIJE 8- K& —4-[ (- KE LK) & 1-3,4- — & —2H- mkwg Jf [2,
3-g] MENRIHE —3- B

[0159]  2,2,8- =A% —4-[(2- KFL LHE ) &I 1-3,4- & —2H- nkmg It [2,3-g] Wz
Wk —3—

[0160] 4-[(2- O HRE) &L ]-2,2- —FE -3,4- & —2H- mtg I [2, 3-g] Mg
Wk —3—

[0161]  3-323L -2,2- "W 4-[ (2- FHZH) T 1-2,3,4,6- WIS - mkwg It [2, 3]
2RI BRI —7— il

[o162] 7-F2 2k 6,6- — I 8-[(2- KE LK) K& 1-4,6,7,8 PUA -1,5- — 4
A& 4= ok - -3 .

T

N

) HEE1-3,4- =& -2H- ML If (2,

[0163] 7-F2%E —4,6,6- =R 8-[(2-ZFKFELHE ) A 1-4,6,7,8- P& -1,5- 4
A —4- BHY - B -3 H .
[0164] 6,6— —FFX -8-[(2- FKFELHE) &I 1-2,3,4,6,7,8- N&E —1,5- _H4 4%

A - B -T-
[0165] 7-F£ 3k -6,6- ~ I -8-[(Q2-KIEL L H) &HE 1-1,6,7,8- I & 4,5 — 4
P —1- FJA% — B -2- .

[0166] 6,6—- —FFE -8-[(2- FEI I ) & 1-1,2,3,6,7,8- N&E —4,5- —F L -1- &
k- -T- W

[0167] 9- FRILHISE -2, 2- “HISE -4-[ (- KA OHE ) &0k 1-3,4- & -2H- mbmg it [2,
3-g] MM —3- [

[o168]  2,2,9- =L -4-[ (2- KIE LFL) & EE -3, 4- — & -2H- kg IF [2, 3-g] Mk -3,
T

[0169] 7-@IELFR -2,2,9- =FIL 4-[ (- KFEELF ) &I 1-3,4- — & —20- ik It
[2,3-g] MElbk —3— [,

[0170] 7- 50 -2,2,9- =3 -6 N - 5k 4-[ (- I K ) &I 1-3,4- A 211k
W (2, 3g] Mtk —3— .

[0171]  7- & 4-{[2-(4-F K ) £ ] 2K 1-2,2,9- —FH 61~ H & -3,4- =
2 —2H- nbig I [2, 3-g] MRk —3— B

[0172]  7- & -2,2,9- = HIH -6 M " I —4- A -3, 4- & -20- LI [2, 3-¢]
Ik —3— B

[0173]  4-{[2-(4-JoAEE) L] A -T-FRE PR -2,2,9- =R -3,4- Z&H -2H-1it
Wi JF (2, 3-g] MMk —3- BEE)

[0174]  2,2- — 3L 4-[(2- KK &K ) " & 1-3,4- Z & —20- b g Jf [2,3-g] ™
Wk —3— . (53) AR FFMLAEAT A R IL A 2, B 2

[0175]  2,2,7- —F A A4-[ (- K E LK) 2K ]1-3,4- & -2H- kg IF [2,3-g] M
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+
Wk —3- BE.3,3- = AL -1-[(2- R E 4K ) 25 ]1-2,3- Z & -1H- b Jf [3,2-1] M
Wbk —2—
[0176]  7- FRILF I -2,2,9- = FH —4-[ (- KIL L) &It 1-3,4- 5 —2H- nkig
[2,3-g] Witk —3— .
[0177]  7- & -2,2,9- =3 ~4-[(2- FKILLFL) ZIE 1-3,4- & 20~ ML It (2, 3-¢]
Wb —3— i«
[0178]  7- & —4-{[2-(4- W#KIE ) LI ] &I 1 -2,2,9- =FHE -3,4- — & 20 i If
[2,3-g] Mk -3 .
[0179]  7- & —4-{[2-(2- WAKEE ) LI ] &I} -2,2,9- =FH -3,4- & 20 g If
[2,3-g] Mk -3 .
[o180]  7- 4 —4-{[2-(4-JRE) L& ] A 1-2,2,9- =K -3,4- —&( —2H- nitigIf
[2,3g] MEibk —3- BE.
[o181]  3- F2%E -2,2,9- = HIE —4-[2- (A L) 23 1-3,4- & —20- Mg Jf (2,
3-g] MW -7- P,
[0182] 4-{[2-(4-E@FEHRIL) £ ] &F&E ) -T- & —2,2,9- —F I -3,4- & —2H- nLiw
I [2,3-g] Memk —3- .
[0183]  7-S —4-[(2-Jad —2- KA LK) &K 1-2,2,9- —HH -3,4- —& —2H- ntig Iif
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CH,NH, H nPr  CH,NH, CONHMs nPr CH,;NH, nPr H
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Et H iPr Et CONHMs iPr Et iPr  CONHMs
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nPr H nBu nPr  NHCOMe nBu nPr nBu NHCOMe
nBu H tBu nBu NO, tBu nBu tBu NO,
tBu H Ph tBu CHO Ph tBu Ph H
Ph’ Cl Et Ph SO3H Et Ph Et H
CH,OH ¢l nPr ¢ CH,OH SO,NHMe nPr CH,OH  nPr H
CH,OH CI Ph  CH,OH OH Ph CH,OH Ph H
CH,OMe Et Cl  CH,OMe COMe Cl CH,OMe  ClI Cl
CH,OMe nPr Cl  CH,OMe COOH ClI CH,OMe Cl Cl
CH,NH, Ph Cl  CH);NH, CONH, Cl CHNH, Cl Ci
CH,NH, H Et  CH,NH,. CONHMe Et CHyNH; Et H
CHoNH, H nPr  CH,NH, CONHMs nPr CHzNH,  nPr H
CH,NH, H Ph- CH,NH, NHMs Ph CHoNHz  Ph H
CH,NHMe Me Me CH,NHMe NO, Me  CHyNHMe Me H
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K R R18 R13 R R R13 R R15

H H Et NO, H Et H NO, Et

H H iPr CHO H iPr H CHO iPr

H H nPr SOzH H nPr H SO3H nPr

H H nBu Cl H nBu H Cl nBu

H H tBu Br H tBu H Br tBu

H H Ph CH,OH H Ph H CH,OH Ph

Et H H CHoNH;, H H H CHoNH, H

iPr H H CH,NHMe H H H CH,NHMe H
nPr H H CH,Ph H H H CH,Ph H
nBu H H COMe H H H COMe H
tBu H H COOH H H H COOH H

Ph H H CONH, H H H CONH, H

H Et H CONHMe Et H Et CONHMe H

H iPr H CONHMs  iPr H iPr CONHMs H

H nPr H NHMs nPr H nPr  NHMs H

H nBu H NHCOMe nBu H nBu NHCOMe H

H tBu H' NO, tBu H tBu  NO, H

H Ph H CHO Ph H Ph H SO3H
Cl Et H SO3H Et H Et H SO,NHMe
Ci nPr H SO,NHMe nPr H nPr H OH
Cl Ph H OH Ph H Ph H COMe
Et Cl H COMe Cl H Cl Cl COOH
nPr Cl H COOH Cl H Cl Cl CONH,
Ph Cl H CONH;, Cl H Cl Cl CONHMe
H Et Cl CONHMe Et Cl Et H CONHMs
H nPr Cl CONHMs  nPr Cl nPr H NHMs
H Ph Cl NHMs Ph Cl Ph H NO,
Me Me H NO, Me H Me H. OH
Et Et H OH Et H Et H  COMe
nPr nPr H COMe nPr H nPr H COOH
Ph Ph H COOH Ph H Ph H  NO,
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R13 R’M R15 R13 R14 R15 R13 R14 R15
H H Et NO, H Et H NO, Et
H H iPr CHO H iPr H CHO iPr
H H nPr SOzH H nPr H SO3H nPr
H H nBu Cl H nBu H Ci nBu
H H tBu Br H tBu H Br tBu
H H Ph CH,OH H Ph H CHyOH Ph
Et H H CH,NH, H H H CHyNH, H
iPr H H CH,NHMe H H H CH,NHMe H
nPr H H CH,Ph H H H CH,Ph H
nBu H H COMe H H H COMe H
tBu H H  COOH H H H COOH H
Ph H H CONH, H H H CONH, H
H Et H CONHMe Et H Et CONHMe H
H iPr H  CONHMs iPr H iPr  CONHMs H

H nPr H NHMs nPr H nPr NHMs H
H nBu H NHCOMe nBu H nBu NHCOMe H
H tBu H  NO, tBu  H tBBu NO, H

H Ph H CHO Ph H Ph H SO3H
Cl Et H SO3H Et H Et H SO,NHMe
Cl nPr H SO,NHMe nPr H nPr H "OH
Cl Ph H OH . Ph H Ph H COMe
Et Cl H COMe cl i Cl Cl  COOH
nPr Cl H COOH Cl H Cl Cl  CONH,
Ph Cl H CONH, Cl H Cl Cl CONHMe
H Et Cl  CONHMe Et Cl Et H CONHMs
H nPr Cl  CONHMs nPr CI nPr H NHMs
H Ph Cl NHMs Ph Cl Ph H NO,
Me Me H NO, Me H Me H. OH
Et Et H OH Et H Et H  COMe
nPr nPr H COMe nPr H nPr H COOH
Ph Ph H COOH Ph H Ph H  NO,
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R13 R‘14 R15 R13 R14 R15 R13 R14 R15

H H Et NO, H Et H NO, Et

H H iPr CHO H iPr H CHO iPr

H H nPr  SOsH H nPr H  SOsH nPr

H H nBu Cl H nBu H Cl nBu

H H tBu Br H tBu H Br tBu

H H Ph CH,OH H Ph H CH,OH Ph

Et H H  CH,NH, H H H CHoNH, H

iPr H H CH,NHMe H H H CH,;NHMe H
nPr H H CH,Ph H H H CH,Ph H
nBu H H COMe H H H COMe H
tBu H H COOH H H H COOH H

Ph H H CONH, H H H CONH, H.

H Et H CONHMe Et H Et CONHMe H

H iPr H CONHMs  iPr H iPor  CONHMs H

H nPr H NHMs nPr H nPr NHMs H

H nBu H NHCOMe nBu H nBu NHCOMe H

H tBu H NO, tBu  H tBu  NO, H

H Ph H CHO Ph H Ph H SOzH
Cl Et H SO3H Et H Et H SO,NHMe
Cl nPr H SO,NHMe nPr H nPr H OH

Cl Ph H OH Ph H Ph H COMe
Et Cl H COMe Cl H Ci Ci COOH
nPr o] H COOH cl H cl Cl  CONH,
Ph Cl H CONH, Cl H Cl Cl  CONHMe
H Et Cl CONHMe Et Cl Et H CONHMs
H nPr Cl CONHMs  nPr Cl nPr H NHMs
H Ph Cl NHMs Ph Cl Ph H NO,
Me Me H NO, = Me H Me H. OH
Et Et H OH Et H Et H  COMe
nPr nPr H COMe nPr H nPr H COOH
Ph Ph H COOH Ph H . Ph H NO,
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R13 R14 R15 R13 R R R13 R4 R15
H H Et NO, H Et H NO, Et
H H iPr CHO H iPr H CHO iPr
H H nPr SO3H H  nPr H SOzH  nPr
H H nBu Cl H nBu H Ci nBu
H H tBu Br H tBu H Br tBu
H H Ph CH,OH H Ph H CH,OH Ph
Et H H CHoNH, H H H CHoNH, H
iPr H H  CH,NHMe H H H CH,NHMe H
nPr H H CH,Ph H H H CHoPh H
nBu H H COMe H H H COMe H
tBu H H COOH H H H COOH H
Ph H H CONH, H H H CONH, H
H Et H CONHMe Et H Et CONHMe H
H iPr H CONHMs iPr H iPr  CONHMs H
H nPr H NHMs nPr H nPr NHMs H
H nBu H NHCOMe nBu H nBu NHCOMe H
H tBu H NO, tBu H tBu NO, H
H Ph H' CHO Ph H Ph H SOzH
Cli Et H SOzH Et H Et H SO,NHMe
Ci nPr H SO,NHMe nPr H nPr H OH
Cl Ph H OH Ph H Ph H COMe
Et Cl H COMe Cl H Cl Cl COOH
nPr Cl H. COOH Cl H Cl Cl CONH,
Ph Cl H CONH, Cl- H Cl Cl  CONHMe
H Et Cl  CONHMe Et Cl Et H CONHMs
H nPr Cl CONHMs  nPr Cl nPr H NHMs
H Ph Cl NHMs Ph Cl Ph H NO,
Me Me H NO, Me H Me H ' OH
Et Et H OH Et H Et H  COMe
nPr nPr H COMe nPr - H nPr H  COOH
Ph Ph H COOH Ph H Ph H NO,
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R13 R4 R15 R13 R¥ RS R13 R4 R15
H H Et NO, H Et H NO, Et
H " H iPr CHO H iPr H CHO iPr
H H nPr SOzH H nPr H SOzH nPr
H H nBu Cl H nBu H Cl nBu
H H tBu Br H tBu H Br {Bu
H H Ph CH,OH H Ph H CH,OH Ph
Et H H CH,NH, H H H CH)NH, H
iPr H H  CHyNHMe H H H CH,NHMe H
nPr H H CH,Ph H H H CH,Ph H
nBu H H COMe H H H COMe H
tBu H H COOH H H H COOH H
Ph H H CONH, H H H CONH, H
H Et H CONHMe Et - H Et CONHMe H
H iPr H CONHMs iPr H iPrr CONHMs H
H nPr H NHMs nPr H nPr  NHMs H
H nBu H NHCOMe nBu H nBu NHCOMe H
H tBu H NO, tBu H tBu NO, H
H Ph H CHO Ph H Ph H SOzH
Cl Et H SOzH Et H Et H SO,NHMe
Cl nPr H SO,NHMe nPr H nPr H OH
Ci Ph H OH Ph H Ph H COMe
Et Cl H COMe Cl H Ci Cl COOH
nPr Cl H COOH Cl H Cl Cl CONH,
Ph Cl H CONH, Cl H Cl Cl  CONHMe
H Et Cl CONHMe Et Cl Et H CONHMs
H nPr Cl CONHMs  nPr Ci nPr H NHMs
H Ph Cl NHMs Ph Cl Ph H NO,
Me Me H NO, Me H Me H OH
Et " Et H OH Et H Et H COMe
nPr nPr H COMe nPr H nPr H COOH
Ph Ph H COOH" Ph H ~ Ph H: NO,
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[0681]

R13 R4 R15 R13 R“ R R13 R4 R15

H H Et NO, H Et H NO, Et

H H iPr CHO H iPr H CHO iPr

H H nPr SOzH H nPr H SO3H nPr

H H nBu Cl H nBu H Cl nBu

H H tBu Br H tBu H Br tBu

H H Ph CH,OH H Ph H CH,OH Ph

Et H H CHyNH, H H H CH)NH, H

iPr H H  CH;NHMe H H H CHyNHMe H
nPr H H CH,Ph H H H CH2Ph H
nBu H H COMe H H H COMe H
tBu H H COOH H H H COOH H

Ph H H CONH, H H H CONH, H

H Et H CONHMe Et H Et CONHMe H

H iPr H CONHMs  iPr H iPr CONHMs H

H nPr H NHMs nPr H nPr  NHMs H

H nBu H NHCOMe nBu H nBu NHCOMe H

H tBu H* NO, tBu H tBu NO, H

H Ph H CHO Ph H Ph H SOzH
Cl Et H SOgH Et H Et H SO,NHMe
Cl nPr H SO,NHMe nPr H nPr H OH
Cl Ph H OH Ph H Ph H COMe
Et Cl H COMe Cl H Cl Cl COOH
nPr Cl H COOH Cl H Cl Cl CONH,
Ph Ci H CONH, Ci H Cl Cl  CONHMe
H Et Cl CONHMe Et Cl Et H CONHMs
H nPr Cl CONHMs  nPr Cl nPr H NHMs
H Ph Cl NHMs Ph Cl Ph H NO,
Me Me H NO, Me H Me H OH
Et Et H OH Et H Et H COMe
nPr nPr H COMe nPr H nPr H COOH
Ph Ph H COOH Ph H Ph H  NO;
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RT3 R4 R R'3 R4 R R3 R R15

H H Et NO, H Et H NO, Et

H H iPr CHO H iPr H CHO iPr

H H nPr SO;H H nPr H SOzH nPr

H H nBu Cl H nBu H Cl nBu

H H tBu Br H tBu H Br tBu

H H Ph CH,OH H Ph H CH,OH Ph

Et H H CH5NH, H H H CHNH, H

iPr H H CH,NHMe H H H CH,NHMe H
nPr H H CH,Ph H H H CHyPh H
nBu H H COMe H H H COMe H
tBu H H COOH H H H COOH H

Ph H H CONH5 H H H CONH, H

H Et H CONHMe Et H Et CONHMe H

H iPr H CONHMs iPr H iPr CONHMs H

H nPr H NHMs nPr H nPr NHMs H

H nBu H NHCOMe nBu H nBu NHCOMe H

H tBu H. NO, tBu H tBu  NO H

H Ph H CHO Ph H Ph H SO;H
cl Et H SOzH Et H Et H SO,NHMe
Cl nPr H  SO;NHMe nPr H nPr H OH

Ci Ph H OH Ph H Ph H COMe
Et Cl H COMe Cl H Cl Cl COOH
nPr Cl - H "COOH Cl H Cl Cl CONH,
Ph Ci H CONH, Cl H Cli Cl CONHMe
H Et Cl CONHMe Et Cl Et H CONHMs
H nPr Cl CONHMs  nPr Cl nPr H NHMs
H Ph Cl NHMs Ph Ci Ph H NO,
Me Me H NO, Me H Me H OH
Et "Et H OH Et H Et H COMe
nPr nPr H COMe nPr H nPr H COOH
Ph Ph H COOH Ph H Ph H - NO,
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R13 RM R15 " R13 R4 R15 R13 ,§14 R15
H H Et NO, H Et H NO, Et

H H iPr CHO H iPr H CHO iPr

H H nPr SOzH H nPr H SOsH  nPr

H H nBu Cl H nBu H o) nBu

H H tBu Br H tBu H Br tBu

H H Ph CH,OH H Ph H CH,OH Ph

Et H H CH,NH, H H H CHo)NH, H

iPr H H CH,NHMe H H H CHyNHMe H
nPr H H CHyPh H H H CH,Ph H
nBu H H COMe H H H COMe H
tBu H H COOH H H H COOH H

Ph H H CONH, H H H CONH, H

H Et H CONHMe Et H Et CONHMe H

H iPr H CONHMs  iPr H iPr  CONHMs H

H nPr H NHMs nPr H nPr  NHMs H

H nBu H NHCOMe nBu H nBu NHCOMe H

H tBu H NO, tBu H tBu NO, H

H Ph H CHO Ph H Ph H SO3H
cl Et H SO;H Et M Et H SO,NHMe
Cl nPr H SO,NHMe nPr H nPr H OH
Cl Ph H OH Ph H Ph H COMe
Et Cl H COMe Cl H Cl Cl COOH
nPr Cl H COOH Ci H Cl Cl CONH,
Ph Cl H CONH, Cl H Cl Cl  CONHMe
H Et Cl  CONHMe Et Cl Et H CONHMs
H nPr Cl  CONHMs nPr Cl nPr H NHMs
H Ph Ci NHMs Ph Cl Ph H NO,
Me Me H NO, Me H Me H OH
Et ‘Et H OH Et H Et H  COMe
nPr nPr H COMe nPr H nPr H COOH
Ph Ph H COOH Ph H Ph H - NO;
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R11 R13 R14 R11 R13 R14 R‘H R13 R14
H H Et H NO, H H H NO,
H H iPr H CHO H H H CHO
H H nPr H SO;H H H H SOzH
H H nBu H Cl H H H Cl
H H tBu H Br H H H Br
Me H H Me CH,0H H Me H  CH,OH
Me Et Ph Me CH,NH, H Me H  CHzNH;
Me iPr H Me  CH,NHMe H Me H CHyNHMe
Me nPr H Me CH,Ph  H Me H  CHyPh
Me nBu H Me COMe H Me H COMe
Me tBu H Me COOH H Me H COOH
Et Ph H Et CONH, H Et H CONH,
Et H Et Et CONHMe Et Et Et CONHMe
Et H iPr Et CONHMs - iPr Et iPr  CONHMs
iPr H nPr iPr NHMs nPr iPr nPr NHMs
nPr H nBu nPr NHCOMe nBu nPr nBu NHCOMe
nBu H tBu nBu NO, tBu nBu tBu NO,
tBu H Ph tBu CHO Ph tBu Ph H
Ph Cl Et Ph SO;H  Et Ph Et H
CH,OH Cli nPr  CH,OH SO,NHMe nPr CH,OH nPr H
CH,OH ClI Ph CH,OH OH Ph CH,OH Ph H
CH,OMe Et Cl CH,OMe COMe Cl CH,OMe Cl Cl
CH,OMe nPr Cl  CH,OMe COOH Cl CH,OMe Cl Cl
CH,NH, Ph Cl CHy;NH,  CONH, Cl CHgNH, Cl Cl
CH,NH, H Et CH,NH, CONHMe Et CH,NH, Et H
CH,NH, H nPr  CH,NH, CONHMs nPr CHaNH; — nPr H
CH,NH, H Ph  CH,NH, NHMs  Ph CH;NH,  Ph H
CH,NHMe Me Me CH,NHMe NO, Me CH,NHMe Me H
CH,Ph  Et Et CHzPh OH Et CHzPh Et H
CH,Ph  nPr nPr  CH,Ph COMe nPr CHzPh nPr H
CH,CH,Ph Ph Ph CH,CH,Ph COOH  Ph. CHCH:Ph  Ph H
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[0689]
R11 R13 R14 R11 R13 R14 R11 R13 RM
H H Et H NO, H H H NO,
H H iPr H CHO H H H CHO
H H nPr H so,H H H H  SOzH
H H nBu H Cl H H H - Cl
H H tBu H Br H H H Br
Me H H Me CH,OH H Me H  CH,OH
Me Et Ph Me CHQNHz H Me H CHzNHz
Me iPr H Me  CH,NHMe H Me H CHy;NHMe
Me nPr H Me CH,Ph H Me H CH,Ph
Me nBu H Me COMe H Me H COMe
Me tBu H Me COOH H Me H COOH
Et Ph H Et CONH, H Et H CONH,
Et H Et Et CONHMe Et Et Et CONHMe
Et H iPr Et CONHMs - iPr Et iPr CONHMs
iPr H nPr iPr NHMs  nPr iPr nPr  NHMs
nPr H nBu nPr NHCOMe nBu nPr nBu NHCOMe
nBu H tBu nBu NO, tBu nBu tBu NO,
tBu H Ph tBu CHO Ph tBu Ph H
Ph Cl Et Ph SO5H Et Ph Et H
CH,OH Cl nPr CH,OH SO,NHMe nPr CH,OH nPr H
CH,OH Cl Ph CH,OH OH Ph CH,OH Ph H
CH,OMe Et Cl CH,OMe COMe Cl CH,OMe Cl Cl
CH,OMe nPr Cl CH,OMe COOH Cl CH,OMe Cl Cl
CH,;NH, Ph Cl  CH,NH, CONH, CI CH,NH,  ClI cl
CH,NH, H Et CH,NH, CONHMe Et CH)NH,  Et H
CHNH, H nPr  CH,NH, CONHMs nPr CHpNH,  nPr H
CHyNH, H Ph CH,NH,  NHMs Ph CH,NH, Ph H
CH,NHMe Me Me CH,NHMe NO, Me  CHNHMe Me H
CH,Ph Et Et CH,Ph OH Et CH,Ph Et H
CH,Ph  nPr nPr CH,Ph COMe nPr CHyPh nPr H
CH,CH,Ph Ph Ph CH,CH,Ph COOH  Ph- CHCHaPh Ph H
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R RS R R R13 R14 R R13 R4
H H Et H NO, H H H NO,
H H iPr H CHO H H H CHO
H H nPr H SO;H H H H SOzH
H H nBu H Cl H H H Cl
H H tBu H Br H H H Br
Me H H Me CH,OH H Me H  CH,OH
Me Et Ph Me CHoNH, H Me H  CHNH,
Me iPr H Me CH,NHMe H Me H CHyNHMe
Me nPr H Me CH,Ph H Me H CH,Ph
Me nBu H Me COMe H Me H COMe
Me tBu H Me COOH H Me H COOH
Et Ph H Et CONH;, H Et H  CONH
Et H Et Et CONHMe Et Et Et CONHMe
Et H iPr Et CONHMs iPr Et iPr CONHMs
iPr H nPr iPr NHMs  nPr iPr nPr  NHMs
nPr H nBu nPr NHCOMe " nBu nPr nBu NHCOMe
nBu H tBu nBu NO, tBu nBu tBu NO,
tBu H Ph tBu CHO Ph tBu Ph H
Ph Cl Et Ph SOzH Et Ph Et H
CH,OH Ci nPr.  CH,OH SO,NHMe nPr CH,OH nPr H
CH,OH Cl Ph  CH,OH  OH Ph CH,OH Ph H
CH,OMe Et Cl  CH,OMe COMe Cl CH,OMe Cl Cl
CH,OMe nPr Cl  CH,OMe COOH Cl CH,OMe ClI Cl
CH,NH, Ph Cl CH,NH, CONH, Cl CHNH;  ClI ol
CH,NH, H Et CH,NH, CONHMe Et CHyNH,  Et H
CH,NHp, H nPr  CH,NH, CONHMs nPr CHoNH;  nPr H
CHyNH, H Ph CH,NH,  NHMs Ph CH,NH; Ph H
CH,NHMe Me Me CH,;NHMe NO, Me  CHNHMe Me H
CHyPh Et Et CHyPh OH Et CH,Ph Et H
CH,Ph  nPr nPr CH,Ph COMe nPr CHzPh nPr H
Ph  CH,CH,Ph COOH Ph CH,CHPh  Ph H

CH,CH,Ph Ph

[0692]

228



in P

CN 101429200 B 226/373 71
R! }BN'/\\~//[::::]
0. __N OH
RBXY o Me
RY Me
[0693]
R11 R13 R14 R11 R13 R4 R” R13 R14
H H Et H NO, H H H NO,
H H iPr H CHO H H H CHO
H H nPr H SO;H H H H SOzH
H H nBu H Cl H H H Cl
H H tBu H Br H H H Br
Me H H Me CH,OH H Me H  CHOH
Me Et Ph Me CH,NH, H Me H CHyNH,
Me iPr H Me  CH,NHMe H Me H CHyNHMe
Me nPr H Me CHPh  H Me H  CHyPh
Me nBu H Me COMe H Me H COMe
Me tBu H Me COOH H Me H  COOH
Et Ph H Et CONH, H Et H  CONH;,
Et H Et Et CONHMe Et Et Et CONHMe
Et H iPr Et CONHMs iPr Et iPr  CONHMs
iPr H nPr iPr NHMs  nPr iPr nPr NHMs
nPr H nBu nPr NHCOMe nBu nPr nBu NHCOMe
nBu H tBu nBu NO, tBu nBu tBu  NO;
tBu H Ph tBu CHO Ph tBu Ph H
Ph Cl Et Ph SO;H Et Ph Et H
CH,0OH ClI nPr  CH,OH SO,NHMe nPr CH,OH  nPr H
CH,OH Cli Ph  CH,OH OH Ph CH;OH Ph H
CH,OMe Et Cl  CH,OMe COMe ClI CH,OMe  ClI Cl
CH,OMe nPr Cl  CH,OMe COOH Cl CH,OMe  ClI Cl
CH,NH, Ph Cl CH,;NH, CONH, Cli CHNH;  ClI Cl
CH,NH, H Et CH,NH, CONHMe Et CHNH,  Et H
CH,NH, H nPr  CH,NH, CONHMs nPr CHyNH;  nPr H
CH,NH, H Ph CH,NH, NHMs  Ph CHNHz  Ph H
CH,NHMe Me Me CH,NHMe NO, Me  CH,NHMe Me H
CH.,Ph  Et Et CH,Ph OH Et CHyPh Et H
CH,Ph  nPr nPr  CH,Ph COMe nPr CHPh nPr H
CH,CH,Ph Ph Ph CH,CH,Ph COOH Ph- CHCHPh  Ph H
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H H Et H NO, H H H NO,
H H iPr H CHO H H H CHO
H H nPr H SO3H H H H SO3H
H H nBu H (o] H H H Cl
H H tBu H Br H H H Br
Me H Ph Me CH,OH H Me H  CH,OH
Me Et Ph Me CHNH, H Me H  CHyNH,
Me iPr H Me  CH,NHMe H Me H CHyNHMe
Me nPr H Me CH,Ph  H Me H  CHyPh
Me nBu H Me COMe H Me H COMe
Me tBu H Me COOH H Me H  COOH
Et Ph H Et CONH, H Et H  CONH,
Et H Et Et  CONHMe Et Et Et CONHMe
Et H iPr Et  CONHMs iPr Et iPr  CONHMs
iPr H nPr iPr NHMs  nPr iPr nPr  NHMs
nPr H nBu nPr  NHCOMe nBu nPr nBu NHCOMe
nBu H - tBu nBu NO, tBu nBu tBu NO,
tBu H  Ph tBu CHO  Ph tBu Ph H
Ph Cl Et\ Ph SO;H Et Ph Et H
CH,OH CI nPr  CH,OH SO,NHMe nPr CH,OH nPr H
CH,0OH ClI Ph  CH,OH OH Ph CH,OH Ph H
CH,OMe Et Cl  CH,OMe COMe Cl CH,OMe  ClI Cl
CH,OMe nPr Cl  CH,OMe COOH CI CH,OMe ClI Cl
CH,NH, Ph Cl  CH,;NH, CONH, Cl CHNH,  Cl Ci
CHaNH,  H Et CH,NH, CONHMe Et CH,NH,  Et H
CH,NH, H nPr  CH,NH, CONHMs nPr CHNHy  nPr H
CHNH, H Ph CH,NH, NHMs Ph CH,NH,  Ph H
CH,NHMe Me Me CHy;NHMe NO, Me CHNHMe  Me H
CH,Ph  Et Et  CHyPh OH Et CH,Ph Et H
CH,Ph  nPr nPr  CH,Ph COMe nPr CHPh  nPr H
CH,CH,Ph Ph Ph CH,CH,Ph COOH Ph  CHxCHPh  Ph H
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H H Et 'H NO, H H H NO,
H H iPr H CHO H H H CHO
H H nPr H SOzH H H H SOzH
H H nBu H Cl H H H Cl
H H tBu H Br H H H Br
Me H Ph Me CH,OH H Me H CH,OH
Me Et Ph Me CH,NH, H Me H  CHyNH;
Me iPr H Me  CH,NHMe H Me H CH;NHMe
Me nPr H Me CH,Ph  H Me H  CHyPh
Me nBu H Me COMe H Me H COMe
Me tBu H Me COOH H Me H  COOH
Et Ph H Et CONH, H Et H  CONH;
Et H Et Et CONHMe Et Et Et CONHMe
Et H iPr Et CONHMs iPr Et iPr  CONHMs
iPr H nPr iPr NHMs nPr iPr nPr  NHMs
nPr H nBu nPr NHCOMe nBu nPr nBu NHCOMe
nBu H tBu nBu NO, tBu nBu tBu NO,
tBu H Ph tBu  CHO Ph tBu Ph H
Ph cl Et Ph SO3H Et Ph Et H

CH,OH ClI nPr, CH,OH SO,NHMe nPr CH,OH  nPr H
CH,OH CI Ph  CH,OH OH Ph CH,OH Ph H
CH,0OMe Et Cl  CH,OMe COMe Cl CH,OMe ClI cl
CH,OMe nPr C!' CH,OMe COOH CI CH,OMe  ClI Cl
CH,NH, Ph Cl  CH,NH, CONH, ClI CHzNH, o] Cl
CHNH,  H Et  CH,;NH, CONHMe Et CHNH,  Et H
CH,NH, H nPr  CH,NH, CONHMs nPr CHNH,  nPr H
CH,NH, H Ph. CH,NH, NHMs Ph CHNH,  Ph H
CH,NHMe Me Me CH,NHMe NO, Me  CH,NHMe Me H
CH,Ph  Et Et CHyPh OH Et CHzPh Et H
CH,Ph  nPr nPr CH,Ph COMe  nPr CHoPh nPr H
CH,CH,Ph  Ph Ph CH,CH,Ph COOH Ph  CH;CHPh Ph H
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H H Et H NO, H H H NO,
H H iPr H CHO- H H H CHO
H H nPr H SOzH H H H SO3H
H H nBu H Cl H H H Cl
H H tBu H Br H H H Br
Me H Ph Me CH,OH H Me H  CH,OH
Me Et Ph Me CH,NH, H Me H  CH.NH,
Me iPr H Me  CHoNHMe H Me H CH;NHMe
Me nPr H Me CH,Ph  H Me H  CHgPh
Me nBu H Me COMe H Me H COMe
Me tBu H Me COOH H Me H  COOH
Et Ph H Et CONH, H Et H  CONH,
Et H Et Et CONHMe Et Et Et CONHMe
Et H iPr Et CONHMs iPr Et iPr CONHMs
iPr H nPr iPr NHMs  nPr iPr nPr  NHMs
nPr H nBu nPr NHCOMe nBu nPr nBu NHCOMe
nBu H tBu nBu NO, tBu nBu tBu  NO;
tBu H Ph tBu CHO Ph tBu Ph H
Ph Cl Et Ph SO,H Et Ph Et H
CH,0OH Cl nPr  CH,0OH SO,NHMe nPr CH,OH nPr H
CH,OH CI Ph  CH,OH OH Ph CH,OH Ph H
CH,OMe Et Cl  CH,OMe COMe ClI CH,OMe  ClI Cl
CH,OMe nPr Cl  CH,OMe COOH Cli CH,OMe  ClI Cl
CH,NH, H Et CH,NH, CONHMe Et CHzNH, Et H
CH,NH, H nPr  CH,NH, CONHMs nPr CHNH;  nPr H
CH,NH, H Ph  CH,NH, NHMs Ph CHNHz  Ph H
CH,NHMe Me Me CH,NHMe NO, Me  CH;NHMe Me H
CH,Ph  Et Et CH,Ph OH Et CHyPh Et H
CH,Ph  nPr nPr  CH,Ph COMe nPr CHyPh nPr H
CH,CH,Ph Ph Ph CH,CH,Ph COOH Ph  CHCHPh  Ph H
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H H Et H NO, H H H NO,
H H iPr H CHO H H H CHO
H H nPr H SO3H H H H SO3zH
H H nBu H . Cl H H H Cl
H H tBu H Br H H H Br
Me H Ph Me CH,OH H Me H CH,OH
Me Et Ph Me CH2NH2 H Me H CHzNHQ
Me iPr H Me CH,NHMe H Me H CH;NHMe
Me nPr H Me CH,Ph H Me H CH,Ph
Me nBu H Me COMe H Me H COMe
Me tBu H Me COOH H Me H COOH
Et Ph H Et CONH, H Et H CONH,
Et H Et Et CONHMe Et Et Et CONHMe
Et H iPr Et CONHMs " iPr Et iPr CONHMs
iPr H nPr iPr NHMs  nPr iPr nPr  NHMs
nPr H nBu nPr NHCOMe nBu nPr nBu NHCOMe
nBu H tBu nBu NO, tBu nBu tBu NO,
tBu H Ph tBu CHO Ph tBu Ph H
Ph Cl Et Ph SO;H Et Ph Et H
CH,OH Cl nPr CH,0OH SO,NHMe nPr CHZOH nPr H
CH,OH Cl Ph CH,OH OH Ph CH,0H Ph H
CH,OMe Et Cl CH,OMe COMe Cl CH,OMe Cl Cl
CH,OMe nPr Cl CH,OMe COOH Cl CH,OMe Cl Cl
CHNH, H Et CH,NH, CONHMe Et CH,NH,  Et H
CH2NH2 H nPr CHzNHg CONHMs nPr CHZNHZ nPr H
CH,NH, H Ph  CH,NH, NHMs Ph CHxNHz  Ph H
CH,NHMe Me Me CH,NHMe NO, Me CH,NHMe Me H
CH,Ph Et Et CH,Ph OH Et CHyPh Et H
. CHyPh  nPr nPr  CH,Ph COMe nPr CHoPh nPr H
CH,CH,Ph Ph Ph CH,CH,Ph COOH  Ph- CHCHPh Ph H
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H H iPr H CHO H H H CHO
H H nPr H SO3H H H H SO3H
H H nBu H Cl H H H Cl
H H tBu H Br H H H Br
Me H Ph Me CH,OH H Me H  CH,OH
Me Et Ph Me CH,NH, H Me H  CHyNH;
Me iPr H Me CH,NHMe H Me H CHyNHMe
Me nPr H Me CH,Ph  H Me H  CHyPh
Me nBu H Me COMe H Me H COMe
Me tBu H Me COOH H Me H  COOH
Et Ph H Et CONH, H Et H  CONH,
Et H Et Et CONHMe Et Et Et CONHMe
Et H iPr Et CONHMs iPr Et iPr  CONHMs
iPr H nPr iPr NHMs  nPr iPr nPr NHMs
nPr H nBu nPr  NHCOMe nBu nPr nBu NHCOMe
nBu H tBu nBu NO, tBu nBu tBu NO,
tBu H Ph tBu CHO Ph tBu Ph H
Ph Cl Et Ph SO3H Et Ph Et H

CH,OH CI nPr  CH,OH SO,NHMe nPr CHOH  nPr H
CH,OH ClI Ph  CH,OH OH Ph CH,OH Ph H
CH,OMe Et Cl  CH,OMe COMe CI CH,OMe  CI Cl
CH,OMe nPr Cl  CH,OMe COOH ClI CH,OMe  Cl Cl
CH,NH, Ph - Cl CHyNH, CONH, ClI CHNH,  Cl Cl
CH,NH, H Et  CH,NH, CONHMe Et CH,NH,  Et H
CH,NH, H nPr  CH,NH, CONHMs nPr CHNH;  nPr H
CH,NH, H Ph CH,NH, NHMs  Ph CHNHz  Ph H
CH,NHMe Me Me CH,NHMe NO, Me  CHNHMe Me H
CH,Ph  Et Et CH,Ph OH Et CHaPh Et H
CHyPh  nPr nPr  CH,Ph COMe nPr CHyPh nPr H
CH,CH,Ph Ph Ph CH,CH,Ph COOH Ph- CHxCHPh  Ph H
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H H nBu H Cl H H H Cl
H H tBu H Br . H H H Br
Me H Ph Me CH,OH H Me H  CH,OH
Me Et Ph Me CHoNH,, H Me H CH,NH,
Me iPr H Me CH,NHMe H Me H CH;NHMe
Me nPr H Me CHyPh H Me H CH,Ph
Me nBu H Me COMe H Me H COMe
Me tBu H Me COOH H Me H  COOH
Et Ph H Et CONH, H Et H  CONH;,
Et H Et Et CONHMe Et Et Et CONHMe
Et H iPr Et CONHMs iPr Et iPr  CONHMs
iPr H nPr iPr NHMs  nPr iPr nPr  NHMs
nPr H nBu nPr NHCOMe nBu nPr nBu NHCOMe
nBu H tBu nBu NO, tBu nBu tBu NO,
tBu H Ph tBu CHO  Ph tBu Ph H
Ph Ci Et Ph. SOsH Et ~ Ph Et H

CH,OH Cl nPr  CH,0OH SO,NHMe nPr CH,OH  nPr H
CH,0OH CI Ph  CH,OH OH Ph CH,0H Ph H
CH,OMe Et Cl  CH,OMe COMe ClI CH,OMe  Cli Cl
CH,OMe nPr Cl  CH,OMe COOH Cli CH,OMe  ClI Cl
CH,NH, Ph Cl CH,NH, CONH, Cl CHNH,  Cl Cl
CHNH, H Et CH,NH, CONHMe Et CH,NH, Et H
CH,NH, H nPr  CH,NH, CONHMs nPr CHNH,  nPr H
CH,NH, H Ph  CH,NH, NHMs  Ph CHxNH,  Ph H
CH,NHMe Me Me CH,NHMe NO, Me CH,NHMe Me H
CH,Ph  Et Et  CHyPh OH Et CHzPh Et H
CH,Ph  nPr nPr  CH,Ph COMe nPr CH;Ph nPr H
CH,CH,Ph  Ph Ph CH,CH,Ph COOH CH,CH;Ph  Ph H
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H H iPr H CHO H H H CHO
H H nPr H SO;H  H H H  SOsH
H H nBu H Cl H H H Cl
H H tBu H Br H H H Br
Me H Ph Me CH,OH H Me H  CH,OH
Me Et Ph Me CH,NH, H Me H  CHyNH;
Me iPr H Me  CHyNHMe H Me H CH;NHMe
Me nPr H Me CH.,Ph H Me H  CHyPh
Me nBu H Me COMe H Me H COMe
Me tBu H Me COOH H Me H  COOH
Et Ph H Et CONH, H Et H  CONH;
Et H Et Et CONHMe Et Et Et CONHMe
Et H iPr Et CONHMs iPr Et iPr  CONHMs
iPr H nPr iPr NHMs  nPr iPr nPr  NHMs
nPr H nBu nPr  NHCOMe nBu nPr nBu NHCOMe
nBu H tBu nBu NO, tBu nBu tBu NO,
tBu H Ph « tBu CHO Ph tBu Ph H
Ph Cl Et Ph SOzH Et Ph Et H

CH,OH  ClI nPr  CH,OH SO,NHMe nPr CH,OH  nPr H

CH,OH ClI Ph  CH,OH OH Ph CH,OH Ph H

CH,OMe Et Cl  CH,OMe COMe Cl CHOMe  Cl Cl

CH,OMe nPr Cl  CH,OMe COOH CI CH,OMe  Cl Cl

CH,NH, Ph Cl  CHy,NH, CONH, ClI CHNHy  Cl Cl

CH,NH, H Et  CH,NH, CONHMe Et CHNH,  Et H

CH,NH, H nPr  CH,NH, CONHMs nPr CHNH;  nPr H

CH,NH, H Ph  CH,NH, NHMs Ph CHNH;  Ph H

CH,NHMe Me Me CH,NHMe NO, Me  CHyNHMe Me H

CH,Ph Et Et CH,Ph OH Et CH,Ph Et H

CH,Ph  nPr nPr  CH,Ph COMe nPr CHyPh nPr H

CH,CH,Ph 'Ph Ph  CH,CH,Ph COOH Ph-  CHxCHPh  Ph H
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[0887]  th4b, 3 (1) 8 (2) 4B BIBESCAL S 1A BOL T A FH A SRR -G R R sE il
(PCT HSCEILER AT 51 5-507645 H AR LR 24 H 51 5-301878 FI~f- 7-285983  BX ¥ &
FI 4 FF2 535377 Fl USH420314) .
[0ss8] X (I-a) Bk (I1-a) L& (Hp R BERFH R Z2REMX (D 5 4D Wik
) T ER (D) 5 (12) WEWRI (13) b S AEE TR T # 8 LLUR FTs /5
FHATIE R AT S N R AZ 3
[0889]
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(CHZ)ml V-(CH)iR°
0}1
LA
(48)) (12)
/(CHZ)mV (CHpi R® /(Cﬂz)mv"(Cﬂz)n—R

C©51 tﬁz

(I-a) (11-a)
[ogoo]  fE N H T-xX (11) 8k (12) (&5 (13) AW HI RN FIEE ], AT 422 LT %
7l
[0891] W] LA FI) MV AR 5 5514 drn — AR S WAL 5 Tk e 200 s 5 4] — PR 05 FR I Ml B — FR 2
LN TR A ) — £ TE . — PR AR St DY S PRI RN I8 ;b 28 B9 50491 dn — U R
B FAT N R LF s IE BV BN L IERUA NG 0 4o B 0 90 G 0 PR 2 e R 5910461
CUBERI BT s B BSR4 LR L8 s B RS 5RIA) a0 PR IE L LI 1— TR 2— IR & I
F7K o BeAk, [ NIRRT DAAEAAFAEAATE IR 454 T AT o« e Bl A0S 50 R B 2R s 511
[0892] X (I-b) sk (I1-b) fh&H (Hp R BERFHR ZBE, m2Z 1, V& CROH 1
A (D s AD &) v (1) 58 (12) a5 14 WEWAEREEER b %
W LLR BT s B9 7 84T I SR AF 2

[0893]
O R’

o T L(CH)R

R2 14)

R’ B A A

12
1) on? on
<CH2)...C <CHz>n—R (CH:)...C (CHp); R

6@51 tfz

(I-b) [ E)
[ogo4]  fE N H T-xX (11) 8k (12) (&M 5 (14 AW HI RN I, AT 42 LT %
ile
[0895]  T] i B MV IR 2R s )49 damn — PR SR NP L 5 I M 28 A1) - R O AR R A R — AR
[ s TR AR s 46 o — ST — F AR Lt DY SRR R —INE T 5 11 2= RS R4 Gn — S0 AR e
R S LKt s TG BRIV SIEFN i 5 05 42 B 490 G 2 R FR 28 s R 551049 2
FEFNBRGTE s BRI U R L %ﬁ”ﬁ?‘ﬂﬂﬁuﬁﬂ@? LWE - AT 2- WA S — E% %H
Ko WAL, RONIE ] IAEAAFAEATATE I SAT T AT o DI ME B30 i 203 5 A e 23
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[0896] s 3t & T 5 2 —80°C A2 S M Y [Pl /& » Li% —10°C &2 100°C

[0897] Xt FAb& ¥ (14) /&% (1) 80 (12), SN R BE /R EE %2 0. 5-4. 0, ik
1.0-2.0,

[oso8] i I R IHE AL ¥ B A5 TEHLBR 8] G L BR AN R » 8% 2 ST R 1) B S AL B L DY S AL Bk =
TACHN — CHEEBERC S e SR i SRR B R AL BIRT = PR TR R A

[0899] LI IR MHEAL T2 IRAL By el PR B

[o900] i (I-c) 8 (I1-¢) Ay (HA R REAR T, R BFIEH A2 (15) IEEHE
A (D 8D teE) Erdd R (16) s A7) tEW 5 U8) AaW e M+
IR LUN BT i 77 S RN RAF 2 o

[0901]
RS CHZV-(CH)rR® RS (CHRV-(CH)iR® o13 pue
H,N OH H;N OH 0O o
R’ R’
H,N 0" "R! 0~ "R
16) 17

CHy)5V—(CH,);iR®
RS\N/( Da VY~ (CHa)s RS, /(CHz),;V—(CHz);,—RG

R“\K& RPN 2~
N
RPN oH | N | o %
Z 2 N OH P
- R 2 RI#7ONT
R4 TN 0" "R! R

R! (15)
(I-c) (11-¢)

[0902] N H T2 (16) 5k (17) H&W 5 (18) MG SN BIEE ), Al 4 2 LL T 3%
7o

[0903] VAR s 1) 48] At — PR RE N AL 5 T e 280 ) 4] dan — PP 6 PR G e oFT — Rk W M 5
ROV G — K — FRAR I £ U S0 Peg AR R 5 < 3% 2R ) 1) n — S0 R e L
TR K TERVEFIB U CERUA T 5 77 K AL ) U R SR R SR ) G e R B
Bt RS an R ClG s BE Ry 0 R L B 1 - TR 2- TTRERN & 1 Rk . Ui
A RNVIE ] DAAEAAELEAT TSI T AT . PLIE RS o

[0904] & ML LI A2 —80°C 22 I VS I [RIALL AL , A1k —10°C 2 50°C..

[0905] X} FAb&4 (18) /&4 (16) Bk (17), [ N4 Jit i) B /K B %642 0. 5-4. 0, fLiE
0.8-2.0.

[0906] X (I-d) sk (I1-d) tb&4) (HA R ZBER TR 2REH A 2K (19) 1ZEE
X (D) sk 0D &) EnT @k (20) 50 1) EWEREHEEFIP B LUT Frnr
T TR IR R N RAT F

[0907]
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R /(CHZ)mv (CHp)7 R /(CHz)mV-(CHz)rR
H NOZ
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O
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5 CHy)zV—(CH,):—R®
R (Y™ (Chla R ACHDRV=(CH R

H
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HN
X m w@@r Fy
H
(1-d) (I1-d) (19)
[0908] X (I-e) Bk (I1-e) L& (Hh R BREIA T, R 2FIEH A 2 (22) HZEF X
&S0, 8 Co HY Z&Sako) ik (D 8¢ (ID) tb&4) dnl @it (23) 8 (24) L&Y
FEME VR T ol ME 400 T B DR PR i 7 R8T 3 A& O VR 15 21
[0909]
R /(CHZ)mV (CHz)5~ R® RS\ ACH)FV—(CHy)— R®

R“ 14R vy-H .
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“ 1 R @23) (24)
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13 X.
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[0910]  RAFEAER (I-a FE 1-e) fl (I11-a % 11-e) 4LEWA IR (1) 5 A1) L5, RN
HA i R R R — i e 8RR AR T H R € pesE A A (D 8 D) 1
A el I R H AR LR A TS HE 52-91866 FI°T- 10-87650 T (1 il 4 77 1K Hl1F .
[0911] 4 b frad, AR BRI A A KRB (1) 80 (1) LA xS A B AT 55 0 A 4 K
YER o XA N HA R 2K AE A2 PO R R FH BIAL 2 —, 2 A0 e I R Lo A 1Y
A EE bR, DAEK A N HE R A 3 B AR R HLEI & R PO A 259 (i
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[0912] 2 T fil W T IR S, A BH 9 R BH AN E BE M R0 s LT AR O S LA B A
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WRIELLT S th A i B A 5 SRRV AR VR R T BOR J5 B3 MO R H A R Y
PO B ETERZS ) 5oL 5 S B 25 AT s e o s s 250, FH 1367 slcnepls B s T H By
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[o915] DL EATR I8Pl B A A S P A R AL S & B4 0 0.01-99. 5%

fRIEL 0. 1-30% , FIRAL IR B i
[0916] W T AR B IIAL S o A A A LSy 2 Ab, T80T 9 B 2 s i e T 24
YREYEAL ).

[0917]  [bAk, IXELA G m] &A 2 AR H L &)

[0918]  FH TIfIREE 25 A R WAL A M 1K) B T AR AR AR IR A 08 A 3 L B3Rk AR 10 7
Ak, B BRI P e P A 5 M RER 2 0. 003 2 1. 5g, fRik K 0. 01 £ 0. 6g. {HAb
FLI ] DA A DA B Y ] 5 =

[0919]  F2 M R 25 77 15 A A AL S 0 AT BC I LA T 45 25 .

[0020]  tHAAS U, FH T 0 ARZE 245 1A 700 T 2 JRORE 770 AR Sk ) e et A FH T 30 o 4 T
FURE A 25 BE UE R R H BRI RG-SR WOR N SR AT 4E R BRI BT AR R B S (L AL TR
R TR LT Yl 21 R 2R AR e R 5 i A28 50 Gn Ky R TP AR T 4 31 L A h L At T 4
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[0924] St fs)

[0925]  JE ek LA T S it 18] 1 4 b e 8 A i W, AHLAR D BH AN PR T3 6 52 it 491
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CTaerD Lo
N3 o) OSSR by

(Xy)

(XX)
[0929] &l SEiitifs 1
[0930]  (+)- e -2,2,9- =HIF 4-[(2- FKE LK) &HE]-3,4- —4& —2H- Mt IF [2,
3—g] WMk —3- [E 3/2 HhoRIR #h

[0931]
N
_N OH COH
N 0 . [COZH
[0932]  2,2,9- =FI3L —21- nLig I [2, 3-g] MEMk
[0933]
/N ~
N 0

[0934]  |r] 6- G Fk -2,2- M (10. 1g,57. Tmmol) ) ¥ (500mL) ¥ ¥ 7E =00
NN SAEFERR (33, 0mL, 404mmol) | [RIAHZERTEER (21, 1g, 104mmol) (EALEE (1. 97g,
14. 4mmol) 1 35% £h1& (24mL, 289mmol) , PA 5 ¥ TE HURITR S HAE 110°C M iHk: 5 /M. X
N5 8 » 25 tH GBE, INNIK W T B R B BR &L or, T G R SRR AS L, W T A
MUAH FH AN K S e %, KR BR B T4 o 25 USRS » ik i ok vp s A i 44k
(Ot / LR LIE= 3/1) 1B32IHFRY) (K :38% ) .
[0935]  ARETCEL W)
[0936] 'H-NMR(CDCl,) & ;1.51(s,6H),2.59(d, J = 0. 6Hz,3H),5.90(d, ] = 9. 9Hz, 1H),
6.59(d, ] = 9.9Hz,1H),7.11(d, J = 3.6Hz, 1H),7.25(s, IH),7.68(s, 1H),8.57(d, ] =
4. 4z, 1H) »
[0937]  MS(ESI)m/z ;226 [M+1]"
[0938]  (+)- e -2,2,9- =HIF 4-[(2- FKFE L) & H]-3,4- Z& —20- ML IF [2,
3-g] Wbk —3— i
[0939]

NG

_N OH

X 0

[0940]  |f] 2,2,9- = A 3L —2H- WL Mg JF [2, 3-g] M bk (530mg, 2. 35mmol) ) — FF 2L ¥ AK,
(8mL) ¥ T =31 N A N= JR BB BE IV fi% (920mg, 5. 17mmo1) F7K (1. 6mL) , 2R J5 ¥4 &
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BV S AR 00 N R 3 /T SN SE R , A N 21 S Ny v 5 4 T8 IR
LR CTEAEL o W Tk R S A 80 I N B AKAH A 5 T s s vt — 20 H SR LR AR
WA I B HAEH e KB IR BT 88, AR E 2 i maa 2] (£) - &l -3-9] -2,2,9- =H
5 -3, 4- T4 -2H- bR [2, 3-g] Mk —4- BERHT . RS T A 1, 4- ZRE
i (30mL) Al Imol/L S SEALN AR (5. 64mL) , 4R J5 K5 J i VS VAR 5 R 3Rk 2. 5 /i
N 56 R FE KIS S H F TE BPS  R CEAR A, FH TG 7Kt R B¢,
NG RIS E] 3, 4- 4 -2, 2,9- = -3, 4- & —2H- ki 3 [2, 3-g] mEmkirpRL ™
Yo WEERYHTFEER TMA 1L,4- 2884 (3. 2mL) = BR2E (250mg, 2. 35mmol) F 2—- 2K
SECHEENE (0. 35mL, 2. 82mmol) » 2R 5 B TE LR & WI7E 75°C FHid: 5 /M. N SE RS »
TR BR A BN 7K BN N B S NS 4 T S 8 CREAEX . 4 HLAH FH Bk R M
IR B0 % 1 U KR BB T8 . 25 VTS, B ik R il i AR i 4
th (C%t / 2R CHEE= 1/1) 1FEIEI™ 3 2, I3 :26% ) .

[0941]  'H-NMR(CDCL,) & ;1.26(s,3H),1.55(s,3H),2.59 (s, 3H),2.83(t, ] = 6. 8Hz, 2H) ,
2.96-3. 12 (m, 3H) , 3. 60 (d, ] = 10. 5Hz, 1H) , 3. 88 (dd, ] = 1. 1Hz,10. 5Hz, 1H) , 7. 13(d, ] =
4. 2Hz, 1H) , 7. 18-7. 32 (m, 6H) , 7. 98 (d, ] = 1. 1Hz, 1H),8. 60 (d, ] = 4. 4Hz, 1H) ,

[0942] MS(ESI)m/z ;363[M+1]",

[0943] o] (£)- w3 -2,2,9- =FF —4-[(2- RIE LK) A 1-3,4- & —2H- 0L
I [2,3-g] WK -3- B (219mg, 0. 60mmol) ] LR L WE (3mL) ¥ kR (77mg,
0. 66mmol) [{] LR L ME (ImL) ¥V, 44 T8 L) R NAES VA 1 22 0°C, PN ¢ (10mL) ,
RIGUE R UTIE AR, B3 (5)- kA -2,2,9- =R A4-[ (- KR ) &I 1-3,
4- & -2H- g I [2, 3-g] MRk -3- W 3/2 ok Eh (e :72% ) .

[0944] AL

[0945] mp :172-174°C (43 )

[0946]  'H-NMR (DMSO—d,) & ;1.17 (s, 3H),1.50 (s, 3H),2.59 (s, 3H) , 2. 94-3. 37 (m, 4H) ,
4.10(dd, J = 6. 1Hz,9. 4Hz, 1H) , 4. 72(d, ] = 9. 4Hz, 1H) ,6. 09 (s, 3H) , 6. 33 (d, ] = 6. 1Hz,
1H) , 7. 23-7. 35 (m, 6H) , 7. 42 (s, 1H) , 8. 43 (s, 1H) ,8. 66 (d, | = 4. 1Hz, IH) .

[0947] & R SLiifsl 2

[0948]  (£)- & -2,2,7,9- PRI —4-[(2- ZKIL LI ) &HE 1-3,4- & —2H- nL g I
[2,3-g] WEbk —3~ i

[0949]

N OH
e
N 0

[0950]  ZALE PTG RG] 1 ITTIE S .
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[0953] (i :59% )

[0954]  FEAERCLIHAR =W

[0955]  'H-NMR(CDC1,) & :1.49(s,6H),2.54(s,3H),2.62(s,3H),5.86(d, ] = 9. 9Hz, 1H),
6.55(d, ] = 9.9Hz, 1H),7.00 (s, 1H),7. 20 (s, LH) , 7. 60 (s, 1H) »

[0956] MS(ESI)m/z ;240 [M+1]",

[0957]  (£)- ek -3-1R-2,2,7,9- DUFIHE -3, 4- & —2H- LG If [2, 3—g] Ml —4- %
[0958]

OH
N Br

\

[0959] (i :82% )

[0960]  'H-NMR(CDC1,) & ;1.47(s,3H),1.68(s,3H),2.58(s,3H),2.70(s,3H),4.28(d, J
= 9. 6z, 1) ,5. 14(d, ] = 9. 6Hz, L), 7. 08 (s, 1H) , 7. 28 (s, 1H) , 8. 37 (s, LH)

[0961]  MS(ESI)m/z ;336,338 [M+1]",

[0962]  (+)- &k -2,2,7,9- PYRIIE —4-[(2- ZRIL LT ) 2 FE 1-3,4- & —2H- nibig if
[2,3-g] Mk —3- 2 (e :17% )

[0963] 4 im

[0964] mp :144-147°C

[0965]  'H-NMR(CDCl1.) & ;1.25(s,3H),1.54(s,3H),1.90 (brs, 1H),2.55 (s, 3H) , 2. 65 (s,
3H), 2. 81 (t, J = 6.8Hz,2H),2.97-3. 10 (m, 2H) , 3. 19 (brs, 1H) , 3. 58 (d, J = 10. 5Hz, 1H),
3.85(d, J = 10. 5Hz, 1H) , 7. 04 (s, 1H) , 7. 17-7. 31 (m, 6H) , 7. 91 (s, 1H)

[0966] MS(ESI)m/z ;377 M+1]"

[0967]  MS(ESI)m/z ;421 [M+45]" (HCOOH HI&4 )

[0968] A& RS 3

[0969]  (+)- &K -2,2,8,9- PUFIEE —4-[(2- ZRFE L) &E 1-3,4- —& —2H- nikig If
[2,3-g] Wbk —3- B 1 EoRIR£R

[0970]

7
)]
T
@)
O
N
X

[0971]  ZAL B H A L) 1 1 7 vE A .
[0972]  2,2,8,9- PUFIEE —2H- mtbiRi I [2, 3—g] MRk
[0973]
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[0974] (% :50% )

[0975] 'H-NMR (CDC1,) 6 ;1.50(s,6H),2.50(s,3H),2.66(s,3H),5.87(d, ] = 9.9Hz, 1H),
6.57(d, ] = 9.9Hz,1H),7. 26 (s, 1H) , 7. 63 (s, 1H) , 8. 48 (s, 1H)

[0976] MS(ESI")m/z ;240 [M+1]",

[0977]  (+£)- X -3-1R -2,2,7,9- PUFFE -3, 4- 45 —2H- MLigIF [2, 3—g] Wl —4- %
[0978]

OH
N Br

\

[0979] (K% :65% )

[0980]  'H-NMR(CDC1,) & ;1.48(s,3H),1.69(s,3H), 1. 80 (brs, 1H),2. 46 (s, 3H) , 2. 56 (s,
3H),4.28(d, J = 9.6Hz, 1H),5.15(d, ] = 9. 6Hz, 1H),7.25(s, 1H),8. 42 (s, 1H) ,8. 57 (s,
1H) .

[0981]  MS(ESI)m/z ;336,338[M+1]"

[0982]  (+)- &k -2,2,8,9- PYFIIE —4-[(2- ZRIL LI ) 2 F 1-3,4- & —2H- nbig if
[2,3-g] Mk —3- B 1 SRR R

[0983] (W :4% )

[0984] 45 m

[0985] mp :199-203°C

[0986]  'H-NMR (DMSO-d6) & ;1.17 (s,3H),1.50(s,3H),2.41(s,3H),2.49 (s, 3H),
2.89-3. 40 (m, 4H) , 4. 07 (dd, J = 5. 5Hz,9. 4Hz, 1H) , 4. 66 (d, J = 9. 4Hz, 1H) , 6. 05 (s, 2H) ,
6.28(d, ] = 5. 5Hz, 1H) , 7. 22-7. 35 (m, 5H) , 7. 43 (s, 1H) , 8. 36 (s, 1H) , 8. 59 (s, 1H) »

[0987] MS(ESI)m/z ;377 M+1]"

[0988]  MS(ESI)m/z ;421 [M+45]" (HCOOH HI&4 )

[0989] & RS itifsl 4

[0990]  (+)- e -2,2,7- =HF A4-[(2- FKFE LK) & HE]-3,4- Z& —20- Mt IF [2,
3—g] WM —3- [ 3/2 oRIR #h

[0991]
HN/\/Ph
N OH CO,H
x o 312 [COZH
[0992]  2,2,7- —HIZE —2H- Mt I [2, 3-g] MéEmk
[0993]
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./N AN

X o)

[0994]  [i] 6— & ik —2,2- = L @45 (1. 00g,5. Tlmmol) H T & 38 F A 35 % h &
(1.43mL, 17. Tmmol)  PY 5T XT 2K R (1. 40g, 5. 7Tlmmol) FIIF T FE (1. 3mL), 4R 5 iR fEF+ &
120°Co MIANELGEE (0. 567mL, 6. 84mmol) [ IE T EE (0. 52mL) ¥, 4R I H4 T8 TR & 4
120°CRHE 20 7380 INANSUALEE (0. 7778, 5. Timmol) FYPYSUMEHR (10mL) ¥, 2R 5 F %
FRIRE AL 120°C T HiHE 20 73870 [V 5805 » IINR R VBN KW A8 5 1 T R v
H 18 PRI e /KRR ST . 28 G, kgl d A ealaiit (Ckt/ &
B LlE= 2/1) , Fl LR CREE S5 A 2 BAs 9 (IE :22% ) .

[0995]  JKEAldfk

[0996]  'H-NMR(CDCI,) & ;1.48(s,6H),2.67(s,3H),5.87(d, J = 9.9Hz, 1H),6,55(d, ] =
9.9Hz, 1H),7.05(s, 1H),7. 16 (d, J = 8. 5Hz, 1H), 7. 64 (s, IH),7.86(d, ] = 8. 5z, 1) .
[0997] MS(ESI)m/z ;226 [M+1]"

[0998] MS(ESI)m/z ;225[M] "

[0999]  (+)- A\ -3-1R -2,2,7- =% -3,4- & -20- kg It [2, 3-g] vk —4-
[1000]

OH
N Br

d

X 0

[1001]  ZALE WA SE ) L KT E e

[1002] (e :24% )

[1003]  (+)- e -2,2,7- =FHEE -4-[(2-RKFE L) 2HE 1-3,4- & -20- mbmiif [2,
3-g] WM —3- BE 3/2 LRI #h

[1004] (Y& :12%)

[1005]  FIEa4h iR

[1006]  'H-NMR (DMSO-d;) & ;1.15(s,3H),1.48(s,3H),2.63(s,3H),2.70-3. 38 (m, 4H) ,
4.09(dd, J = 5. 8Hz,9. 4Hz, 1H) , 4. 68(d, ] = 9. 4Hz, 1H) ,6. 08 (s, 3H) , 6. 29(d, ] = 5. 8Hz,
1H),7.22-7. 35(m, 6H) , 7. 40 (s, IH),8. 10(d, J = 8. 5Hz, 1H), 8. 33 (s, 1H) »

[1007] MS(ESI)m/z ;363 [M+1]"

[1008]  MS(ESI)m/z ;407 [M+45]" (HCOOH &4 )

[1009] & SE it 5

[1010]  (+)- e -2,2,8- =P -4-[ - HRIL LK) 2058 1-3,4- & —20-nitg i (2,
3-g] MW —3- B 2 HokpREh

[1011]

O CO,H
[1012] AL A5 IR A S 4 07 7EE .
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[1013]  2,2,8- —F%E —2H- ML 3f [2, 3—g] Mk
[1014]

/N AN

X 0

[1015] (¥ :17% )

[1016] 'H-NMR(CDCI,) & ;1.48(s,6H),2.45(s,3H),5.87(d, J = 9. 9Hz, 1H),6.56(d, ] =
9.9Hz, 1H) , 7. 00 (s, 1H) , 7. 64 (s, 1H) , 7. 70 (s, 1H) , 8. 54 (d, ] = 8. 5Hz, 1H)

[1017]  MS(ESI)m/z ;226 [M+1]"

[1018]  (+)- 2 -3- 1R -2,2,8- =M% -3,4- & -20- wkAg I [2, 3-g] Mk —4- B
[1019]

OH
N Br

\

[1020] (% :54% )
[1021]  MS(ESI")m/z ;322,324 [M+1]"
[1022]  (+)- e -2,2,8- =FF 4-[(2- I L) 7 HE]-3,4- Z& —20- ML IF [2,
3-g] WM —3- B 2 HokpREh
[1023] (& :20% )
[1024] 4R
[1025]  'H-NMR (DMSO-d,) & ;1.15(s,3H),1.49(s,3H),2. 45 (s, 3H),2.97-3. 39 (m, 4H) ,
4.09(dd, J = 6. 1Hz,9. 4Hz, 1H) ,4. 71 (d, ] = 9. 1Hz, 1H) , 6. 15 (s, 4H) ,6. 32(d, ] = 6. 3Hz,
1H) , 7. 19-7. 36 (m, 5H) , 7. 97 (s, 1H) , 8. 39 (s, 1H) , 8. 67 (s, 1H) .
[1026] & Rk sEiifs) 6
[1027]  (£)- kA -T-" -2,2,9- =FHE 4-[(2- FHLHE) =& 1-3,4- 4 -2H-1it
M FF (2, 3—g] MMk —3- B 1 HkigEh
[1028]

HN/\\/F’h

2
N

° [COZH
[1020]  |f] 2,2,9- = FI%E —20- ML JF [2,3-g] MEME (1. 56g,6. 92mmol) [I& 45 (15. 6mL)
FEE D T2 N N ) U 2R R (2. 61,15, 2mmol) IS (6. 4mL) — FIEE (1. 6mL) %¥
T AN R TE KR S A0 238 T HERE 1.5 /DI o OV 58S SO v A B A BR 1 /K
TS EAERL, F415 210G HUAH DR BR S A K RO AN K s R e, G KB PR BT o 2%
HEH S, 1 &5 (33mL) A R IE S (1. 32g,6. 92mmol) FHHRIEZHH (0. 954g,6. 92mmol)
TEW T IMAZIERR D T, ARG TE SRS WAL T0°C TR HidE 3 /Mo )RV 58 BUE > ¥ 7K
ANBI 2 NS I ST AT 2 E . I A HUAH P S B K S s, FH G /K BR 5
T ZZRHMWHG, B R E ke (Ckt / R OlE= 2/1) B2 B9 (1K
F67% ).
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[1030]
Cl N

3
/

[1031] ka4

[1032] 'H-NMR(CDC1.) & ;1.42(s,6H),2.48(d, J = 0.8Hz,3H),5.83(d, J = 9. 9Hz, 1H),
6.47(d, ] = 9.9Hz, 1H),7. 03(d, J = 3.6Hz, 1H), 7. 11 (s, 1H),7. 50 (s, 1H) »

[1033] MS(ESI)m/z ;260 M+1]"

[1034] (+)- e 3- W -7- 5 -2,2,9- = P K -3,4- — & —2H- it g 3F [2,3-¢] &
Wk —4- Fi=

[1035]

OH

Cl Br

N
N o

[1036]  LLN HFrLG WG St 1 K756 o
[10371 (K% :44% )
[1038] MS(ESI")m/z ;356,358 [M+1]"
[1039]  (+)- &l -7T- & -2,2,9- I 4-[ (- KELE ) & ]-3,4- 4 —2H- 1t
Wi JF [2,3-g] MR —3- B | kiR h
[1040] (% :58% )
[1041] 45 m
[1042]  mp :221-226°C ( Z}fi#)
[1043]  'H-NMR(DMSO-d,) & ;1.17(s,3H),1.49(s,3H),2.60 (s, 3H),2.93-3. 32 (m, 4H),
4.05 (m, 1H) ,4.65(d, ] = 9.4Hz, 1H),6.05(s,2H),6. 28 (brs, 1H),7. 22-7. 34 (m, 5H) ,
7.43(s,2H) ,8. 32 (s, 1H) »
[1044]  MS(ESI)m/z ;397 [M+1]"
[1045]  MS(ESI)m/z ;441 [M+45]" (HCOOH fn&4 )
[1046] & R scitifsl] 7
[1047]  (£)- A -3-583-2,2,9- =HHE A4-[ Q- FKELE) BHE]1-3,4- ZA 201t
WRJF (2, 3—g] MM -7- S 1 Dokig#h
[1048]
HN/\/Ph

NC._N OH  com
S C
© CO,H

[1049]  2,2,9- =L —2H- nitmg I [2, 3—g] WEmbk —7— F I
[1050]
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NC__N XN

X 0

[1051] |7 2,2,9- = F3E —2H- Mk JF [2,3-g] MEME (4. 36g,19. 3mmol) 515 (43. 6mL)

VSV AR T 2505 R I b ) S 2 R (7. 35g, 42, 6mmol) (& (17. 4mL) — FEE (4. 36mL)

TEH ARG WG TE R A AE SIS BERE L /NI SN 58 GG » 15 5 I 5 R FH Rt At R

TR AT K T8 1A ATLAE FH Tk 198 S Ak I 0 R0 S AL B /K s Ve 08 FH S /K R B 1

Mo ZRMBHE, B O (19.3mL) = FEFREREFAY (7. 27mL,57. 9mmol) Fl = 2,3

fi (5. 38mL, 38. 6mmol) T2 T INAZIERRYI, X5 T A RAE 70°C R Hidt: 3.5 /)

o SR 5E B > ik BR S BN K BN BI s s R I A U R T 26, F Kt B B
T, ZZHERG, KRR YETHEEELgL (S5 / ZRAEE= 2/1) BRI B (1K

# 55% ).

[1052]  yk#s (Al 4

[1053] 'H-NMR(CDC1,) & ;1.52(s,6H),2.62(d, J = 0.6Hz,3H),5.97(d, ] = 9. 9Hz, 1H),

6.58(d, J] = 9. 9Hz, 1H), 7. 23 (s, 1H) , 7. 40 (s, 1H) , 7. 71 (s, 1H) »

[1054] MS(ESI)m/z ;251 [M+1]"

[1055]  (+)- e —3- W —4- B H -2,2,9- =X -3,4- — & -2 g 3f [2,3-g] ™

Wk -7-

[1056]

OH

NC. __N
~d
AN

o)

[10571  LLN HARL ARG Bt 1 726 e

[1058]  (fi¥ :36% )

[1059] MS(ESI)m/z ;349 M+1]"

[1060] (+)- /A -3-F7%-2,2,9- =FH 4-[Q-FRLE) &I ]-3,4- _F 20
MR JF (2, 3—g] WML -7- G 1 Dokig#h

[1061] A4

[1062] mp :218-220°C ( 4pfi# )

[1063]  'H-NMR (DMSO-d,) & ;1.20(s,3H),1.51(s,3H),2.65 (s, 3H),2.96-3. 33 (m, 4H) ,
4. 04-4. 06 (m, 11) , 4. 64 (brs, 1H) , 6. 05 (s, 2H) , 6. 29 (brs, 1H) , 7. 25-7. 31 (m, 5H) , 7. 50 (s,
1H),7.85(s,1H),8. 49 (s, 1H)

[1064] MS(ESI)m/z ;388[M+1]"

[1065]  MS(ESI)m/z ;432 [M+45]" (HCOOH fn&4 )

[1066] & i sEiifsl 8

[1067]1  (+)- o -3,3- ZHI -1-[(2- ZRFE LK) &% 1-2,3- & -1H- k¥ [3,

2-f] Wbk —2- Ji

[1068]
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[1069]  6-[(1,1- —FI3L —2- PIRIL ) 500% 1 Mk

[1070]
l\
(E:LH
0

[10711 % 2- B JE -3- T e —2- EE (2.45mL,25. lmmol) FI 1,8- — & ¢ —
H-[5.4.0]-7- +—® M (4. 25mL, 28. 4mmo1) [ L NF (15. 5mL) ¥ AE 0°C T i # 30 &
Bh, ARG N =% CERET (3. 55mL, 25. lmmol) « M AESW T 0°C Nin3 6- Ak
Wbk (2. 43g, 16. Tmmol) <EALEAR (1) (8. 3mg, 0. 0835mmol) « Z i (15. 5mL) F 1,8- & J4—
W-[5.4. 0]-7- T—Wks (4. 25mL, 28. 4mmo 1) HIVREHE T, 285 1E 0°C M HiHE 3 /ME.
TE R 1mo1 /L HC1 BR AL, H LR IR 25 B, H415 21 A ATUAH F Bk R SV K or,
M 18 CFEAEOFF e /AK IR ST . 28 S H i, kg iid kel (Ch/ &
ROME= 1/1 22 1/3) B3 B4

[1072]  ¥REEA[E {4

[1073] mp :65-67C

[1074] 'H-NMR(CDCl,) & ;1.86(s,6H),2.70 (s, 1H),7.69-7. 71 (2H), 7. 80 (s, 1H) , 8. 33 (d,
J = 8.3Hz, 1H),8.45(d, ] = 8. 3Hz, 1H),9. 01 (brs, 1H)

[1075] MS(EI)m/z ;211[M]"

[1076]  3,3- —FIEE —3H- ALAE 3T [3, 2—F] néshbk

[1077]

AN

I
N X

o)
[1078] ¥4 6-[(1,1- —HIZE —2- PYgEE ) 2% 1 ek (16. Tmmol) 1 1,2- —5&(ZK (10mL)
WERAE 180°C TR iHE 1 /P RNV FERE , 28 VA, IR RV Okt — LR LBEE 45 e
FHEY Q4 EE) .

[1079]  ZREagh il

[1080] mp :104-107°C

[1081] 'H-NMR(CDCI,) & ;1.54(s,6H),5.89(d, ] = 10. 2Hz, 1H) ,6. 93 (d, J = 10. 2Hz, 1H),
7.50(d, ] = 9. 1Hz, 1H),7. 73 (brs, 1H),8.31(d, J = 9. 1Hz, 1H),8. 74(d, J = 8. 5Hz, 1H),
9. 03 (brs, 1H)

[1082] MS(ED)m/z ;211[M]"

[1083]  (+)- o -3,3- ZHFL -1-[(2- ZRFE LK) &5 1-2,3- & -1H- ki [3,
2-f] MEmk —2- i

[1084] LUK HFR AW I E BESETA) 1 IRIJ71256 Mo

308



CN 101429200 B WO B 306/373 7T

[1085] mp:180-182C

[1086] 'H-NMR(CDC1,) & ;1.32(s,3H),1.44(s,3H),1.63(brs,1H),2.43(brs, LH),
2.69-2. 84 (m, 3H) , 2. 92-2. 97 (m, 1H), 3. 83(d, ] = 5.0Hz, 1H),4.09(d, ] = 5. 5Hz, 1H),
7.10-7. 29 (m,6H) ,7.86 (d, ] = 9. 1Hz, 1H),8. 13(d, J = 7. THz, 1H),8. 71 (dd, J = 1. THz,
4. 1Hz, 1H)

[1087]  MS(ESI")m/z ;349 [M+1]"

[1088]  MS(ESI)m/z ;393 [M+45]" (HCOOH Hi&4 )

[1089] &l sLiiifsl 9

[1090] (+)- &k 8- -3,3- ZHE -1-[ - FXELE) &% ]1-2,3- =& —1H- ML
I [3,2-1] wmpk —2— fig

[1091]

Cl l N HN/\/Ph
N OH
o)
[1092]  FJA] 3,3- —FEL -3H- MbAg I [3, 211 mebk, 42 A& e st 9] 6 1 vk &
B AR E Y.
[1093]  8—%41 -3,3— —FEL —3H- meigIF [3, 2] Mk
[1094]
Cha
N A~
o)

[1005] (it :82% )

[1096]  ZLERCE R4

[1097]  'H-NMR(CDC1,) & ;1.49(s,6H),5.77(d, J = 9.9Hz, 1H),6.87(d, ] = 9. 9Hz, 1H),
7.27(d, J = 9. 1Hz, 1H),7.34(d, ] = 8.8Hz,1H),7.80(d, J = 9. 1Hz, 1H),8.19(d, J =
8. 8Hz, 1H)

[1098] MS(ESI)m/z ;246 [M+1]"

[1099]  (4)- X —2-¥R-8-& 3,3~ ZHF 2,3~ & ~1H-mkig I [3, 2] ek —1- i
[1100]

Cl l\ OH

N Br

0
[1101] (Y :45% )

[1102]  (+)- &k 8- -3,3- ZHFE -1-[@- KFELHE) &K 1-2,3- =& —1H- ML
I [3,2-F] ik —2-

[1103] (&% :60% )

[1104]  HE45R
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[1105] mp :141-143°C

[1106] 'H-NMR(CDC1,) § ;1.28(s,3H), 1.44(s,3H), 1. 64 (brs, 2H) , 2. 65-2. 78 (m, 3H) ,
2.86-2.96 (m, 1H),3.84(d, ] = 6. 1Hz, 1H),4.06(d, J = 5. 8Hz, LH),7.08-7. 30 (m, 7H) ,
7.98(d, J = 9. 1Hz, 1H),8. 22(d, J = 8. 8Hz, 1H)

[1107]  MS(ESI)m/z ;383 [M+1]"

[1108]  MS(ESI)m/z ;427 [M+45]" (HCOOH fn&4 )

[1100] & pksLiifs 10

[1110]  (£)- &k —2- 523 -3,3- ZHE -1-[(2- FXHELHE ) =& 1-2,3- 4 -1H- it
MR FF (3, 2-1] WEmk —8- i

[1111]

O
[1112]  FJA] 3,3- —FEL -3H- b 3 [3, 211 mebk, 42 R T& e st o) 7 1 vk &
B AR E Y.
[1113]  3,3- "% -3H- ki It [3, 2-1] Mk -8 i
[1114]
NC N
N AN
o)

[1115] (xR E58)

[1116]  FE (A {4

[1117]  'H-NMR(CDCl,) & ;1.52(s,6H),5.80(d, ] = 9.9Hz, 1H),6.89(d, J] = 10. 2Hz, 1H) ,
7.37(d, J = 9.4Hz, 1H),7.65(d, ] = 8.8Hz,1H),7.95(d, ] = 9.4Hz, 1H),8.64(d, J =
8. 8Hz, 1H)

[1118]  MS(ESI)m/z ;237 [M+1]"

[1119]  MS(ESI)m/z ;235[M-1]"

[1120] (+)- e & —2- W —1- 32 % -3,3- — 3 -2,3- & —1H- WL 3F [3,2-F] &
Wk -8— i

[1121]

[1122]  (RCE :49% )

[1123]  'H-NMR(CDC1,) 8 ;1.50(s,3H),1.69(s,3H),2.72(d, J = 4. 1Hz, 1H) ,4.35(d, J =
7. 2Hz, 1H) ,5. 43 (dd, J = 3.9Hz, 7. 2Hz, 1H) ,7. 36 (d, ] = 9. 1Hz, 1H), 7.70(d, J = 8. 8Hz,
1H),8.03(d, J = 9. 4Hz, 1H) ,8.72(d, J = 8. 5Hz, 1H)
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[1124]  MS(ESI)m/z ;333,335[M+1]"

[1125]  MS(ESI)m/z ;379 [M+45]" (HCOOH H&4 )

[1126]  (£)- &\ —2- 523 -3,3- ZHI3 —1-[(2- ZRILFE ) 258 1-2,3- & —1H- it
MR Jf (3,217 Wbk —8— AR

[11271  (feE :72% )

[1128] 45

[1129]  mp :93-96°C

[1130] 'H-NMR(CDC1,) & ;1.30(s,3H),1.46(s,3H),1.60 (brs,3H),2.13(brs, 1H),
2.66-2. 79 (m, 3H) , 2. 88-2. 98 (m, 1H) , 3. 87(d, ] = 5.8Hz, 1H),4.08(d, J = 6. 1Hz, 1H),
7.09(d, J = 6. 3Hz, 1H),7.10(d, J = 7. 4Hz, 1H),7. 23-7. 27 (m, 3H) , 7. 30 (d, J = 9. 1Hz,
1H),7.41(d, J = 8. 8Hz, 1H),7.92(d, ] = 9. 1Hz, 1H),8. 38(d, ] = 8. 5z, LH)

[1131]  MS(ESI)m/z ;374[M+1]"

[1132]  MS(ESI)m/z ;418 [M+45]" (HCOOH &4 )

[1133] A syl 11

[1134]  (£)- &k —2- 523 -3,3- ZHE -1-[(2- FELHE ) =& 1-2,3- & -1H- it
MR JF (3, 2—f] Wbk —8— FIELIZ

[1135]

[1136]1 ) (£)- X -2-F2KE-3,3- “HIHE-1-[ Q- LK) = FE1-2,3- & - 1H-1it
IR IE [3, 2-f] Mtk —8— A fiE (400mg, 1. 07mmol) FRIAUT B (40mL) WA T2 R INAE S
AL (800mg, 14. 3mmol) , 2R 5 ¥4 T VR A IAE 90°C FHiH: 2 /Mo e N 58 B » AL
BIARES BN B RN, FH CTR CBEAE, IR 55 W A HIAH P Gk B BR LT8¢ o 2%
HEH G B R E AR (b (Ot / CIRATE= 1/1), HCkt - LR LBEEZS i
RENHbRY) (3R 54% ) .
[1137] A4
[1138] mp :197-199°C
[1139] '"H-NMR(CDC1,) & ;1.32(s,3H),1.47(s,3H),1.71 (brs,2H),2.29(brs, LH),
2. 69-2. 76 (m, 3H) , 2. 89-2. 97 (m, 1H) , 3. 86 (brs, 1H) ,4. 13(d, ] = 5. 8Hz, LH),5. 62 (brs,
1H),7.10(d, J = 6.9Hz, 1H),7.10(d, ] = 7. 4Hz, 1H),7. 20-7. 28 (m, 4H) ,7.89(d, J =
9. 4Hz, 1), 7. 98 (brs, 1H) ,8. 07 (d, ] = 8. 8Hz, 1H),8. 31 (d, ] = 8. 8Hz, LH)
[1140] MS(ESI)m/z ;392[M+1]"
[1141]1  MS(ESI)m/z ;436 [M+45]" (HCOOH &4 )
[1142] & scfs) 12
[1143]  (3R™,4S7%)-2,2,7,9- PUFAHL —4-[ (2- ZRFEL 2L ) &= HEE 1-3,4- & —20- kg I
[2,3-g] Mk —3- B 1 HokiREh
[1144]
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[1145] <3R*74R*)_374_ ﬂ:/fk _27 27 779_ EEFI% _3’4_ :‘/E‘(A _2H_ ﬂﬂjﬂﬁﬁ [2’3_g] ﬂf—"é‘ﬂﬂ\
[1146]
0]

~

N 0

[1147] [ 2,2,7,9- VY §3 2 —2H- mib i 9 (2, 3-g] MEMbk (4. 64g, 19. 4mmol) [ & R £ IS
(70mL) ¥ H F = R N N- LR M (0. 303mL, 3. 88mmol) F Ph, Phsalen %% it &
Y (XX) (201mg, 0. 194mmo1) I I IR S ER B K ¥ ¥ (25. 6g, 1. 513mol/kg, 38. 8mmo1) » 2R
Ja ¥ T R S i 1 /NN e 7R K3 H7, M Ik SR B KBSV (25. 6g, 1. 513mol/kg,
38. 8mmo ) , 2R S B JE IR A D AE ARV i 1 /NI o SR 56 T » BBt A R B 7K 5
TIINE S NSRBI TR G e b ek b i 8 AR K W LAH FH ik R S /K
FSEAL B KB PGS A8 5 G KI BR B T-18 . ZZ M H G Bk a2tk (2
b/ LB CEE= 1/3) BRI B (B :68% ). >99.9% ee ;CHIRALPAKAD-RH20mM 7%
MR (pHS. 0) / LJiF = 60/40, fR A IS IH] 5. 7 7349

[1148] 'H-NMR(CDC1,) & ;1.30(s,3H), 1. 64 (s, 3H),2.56 (s,3H), 2. 66(s,3H),3.59(d, J
= 4. 4Hz, 1H) ,4. 14(d, J = 4. 4Hz, 1H) , 7. 08 (s, 1H) , 7. 29 (s, 1H) , 8. 04 (s, 1H)

[1149] MS(ESI)m/z ;256 [M+1]"

[1150]  (3R™,4S7%)-2,2,7,9- PUFF3E —4-[(2- KIE LH ) &I 1-3,4- 4 20 LI
[2,3-g] Wbk —3- i 1 E KRR R

[1151] i) (3R™,4R™)-3,4- 3} 44 -2,2,7,9- P4 I %k -3,4- — & —2H- Wk g 3F [2,3-¢]
Wbk (0. 80g, 3. 14mmol) [y 1,4— ZWELE (1. 6mL) WP T A AR (334mg,
3. 14mmol) F 2—- ZRFE L FE % (0. 473mL, 3. 77Tmmo 1) , 2R J5 4 JE B VR A WITE 7T0°C R HidE 1
NI o SR SE U 5 K B R N KBS VI B S N R I SR SRR AR EX TR A L
FH PR R S 7K Vs TR A B K BV % SR 5 R K I BR BT 15e o 28tV JE , R AR
WA AIEa (ZROEE) » ZAHEFE, #MN R LW (2mL) FFi5 M 5okRER (376mg,
3.23mmol) LR LR (8mL) YW ¥4 TE A A DTve i uErF 2 B bn~ 4 (cEE :86% )
[1152] g

[1153]  mp :215-219°C (/3% )

[1154]  '"H-NMR (DMSO-d,) & ;1.16(s,3H),1.49(s,3H),2.55(s,3H),2.58(s,3H),
2.93-3. 39 (m, 4H) , 4. 07 (dd, J = 6. 4Hz,9. 4Hz, 1H) ,4.64(d, J = 9. 4Hz, 1H),6. 05 (s, 2H) ,
6.27(d, J] = 5.8Hz, 1H), 7. 24-7. 26 (m, 4H) , 7. 30 (s, 1H) , 7. 33 (s, 1H) , 7. 36 (s, 1H) , 8. 31 (s,
1H)

[1155]  MS(ESI)m/z ;377[M+1]"

[1156]  MS(ESI)m/z ;421 [M+45]" (HCOOH HiI&4 )

[1157] & s sEifs) 13
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[1158]  (3R™,4S7)-2,2,7- =R -4-[ (2- KR 2L &I 1-3,4- & —20- ML I [2,
3-g] MENk —3- B | HoRER R
[1159]

HN/\/Ph

\ (
o CO,H
[1160]  ZAL A Wi B A SE ) 12 7755
(11611  (3R™,4R™)-3,4- ¥4 -2,2,7- =% -3,4- — & —20- MLMG I [2, 3-g] Memk

[1162]

N 0

7

X 0

[1163]  99.3% ee ;CHIRALPAKAD-RH20mM i 2 £k 2% ph i (pHS. 0) / £ JiE = 60/40, £5 F i)
[F] :6. 2 3%,

[1164]  'H-NMR(CDCL,) & ;1.28(s,3H),1.64(s,3H),2.71(s,3H),3.59(d, ] = 4. 4Hz, 1H),
4.15(d, J = 4.4Hz,1H),7.13(s,1H),7.23(d, J = 8.5Hz,1H),7.91(d, J] = 8.5Hz, 1H),
8.05 (s, LH)

[1165]  MS(ESI)m/z ;242 [M+1]"

[1166]  (3R™,4S™)-2,2,7- =% —4-[ (2- FHLFE) &I 1-3,4- 4 -2H- kgt [2,
3-g] MEk -3- B 1 HoRERER

[1167] HE45Mm

[1168] mp :214-217°C (43 )

[1169]  'H-NMR (DMSO-d,) & ;1.15(s,3H),1.48(s,3H),2.62(s,3H),2.93-3. 14 (m, 4H) ,
4. 03-4. 07 (m, 1H) , 4. 61 (brs, 1H) , 6. 04 (s, 2H) , 6. 23 (brs, 1H) , 7. 23-7. 39 (m, 7TH) , 8. 09 (d, J
= 8. 5Hz, 1H), 8. 31 (s, 1H)

[1170]  MS(ESI)m/z ;363 [M+1]"

[1171]  MS(ESI)m/z ;407 [M+45]" (HCOOH fn&4 )

[1172] A pscifsl 14

[1173]  (3R™,4S™)-3-3H-2,2,9- =R 4-[ Q- FIHLE) ®HE]1-3,4- —4 20—t
MRJF (2, 3—g] MWK -7- S 1 Dokigh

[1174]

N 0 [

[1175]  ZALE WA L) 12 177756 o
[1176]  (3R™,4R™)-3,4- FR5 —3- Hk —2,2,9- =3 -3, 4- 5 -20- LA If [2, 3-¢]
Wbk —7— FP B
[1177]
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NC. __N

\

[1178]1 (& :33% )

[1179]  99. 1% ee ;CHIRALCEL OJ-R ZJiF / FEE /0. OIM SAL B K A = 1/3/3, {REE I 1]
18.6 735,

[1180]1 'H-NMR(CDC1,) & ;1.33(s,3H),1.66(s,3H),2.65(s,3H),3.64(d, ] = 4. 1Hz, 1H),
4.17(d, J = 4. 4Hz, 1H) , 7. 33 (s, 1H) , 7. 47 (s, 1H) , 8. 18 (s, 1H)

[1181]  MS(ESI)m/z ;267 [M+1]"

[1182] MS(ESt’ )m/z ;265[M-1]"

[1183]  (3R™,4S™)-3-F3 -2,2,9- = HF -4-[ Q- FFE L) HH 1-3,4- & 20—t
WRJF (2, 3—g] MWK -7- S 1 Dokigh

[1184] (% :23% )

[1185]  yRER(AEE

[1186]1 'H-NMR (DMSO-d,) & ;1.20(s,3H),1.52(s,3H),2. 66 (s, 3H), 2. 98-3. 33 (m, 4H) ,
4. 09 (m, 1H) ,4. 71 (brs, 1H) , 6. 09 (s, 2H) , 6. 33 (brs, 1H) , 7. 23-7. 34 (m, 5H) , 7. 51 (s, 1H),
7.86 (s, 1H),8.51 (s, 1H)

[1187] MS(ESI)m/z ;388 [M+1]"

[1188] MS(ESI)m/z ;432[M+45]  (HCOOH Jn&4 )

[1189] & R SLiifs) 15

[1190]  (3R™,4S™)-3-F3 -2,2,9- = I -4-[ - FKIE LI ) 2 H 1-3,4- & -2H- 1k
M FF (2, 3—g] WMk —7- FEAZ

[1191]

[1192]  ZALSWM (BR™,4S*)-3- 3K —2,2,9- = HIJE 4-[(2- EE ) &K 1-3,

4- & -2H- mbg I [2, 3-g] Mk —7— FIE 4 ISR TG St 11 177155 i

[1193] (A * :9% ).,

[1194] A4

[1195] mp :168-169°C

[1196] 'H-NMR(CDC1,) & ;1.26(s,3H),1.57(s,3H),1.83(brs,3H),2.65(s,2H),

2.90-3. 16 (m,4H) ,3.66 (d, ] = 10. 2Hz, 1H),3.95(d, ] = 10. 5Hz, 1H),5. 61 (brs, 1H),

7. 24-7. 36 (m, 5H) , 7. 85 (s, 1H) , 8. 00 (brs, 1H) , 8. 04 (s, 1H)

[1197]  MS(ESI)m/z ;406 [M+1]"

[1198]  MS(ESI)m/z ;450 [M+45]" (HCOOH H&4 )

[1199] & R SEiifs) 16

[1200]  (3R7,4S ™) —{3- & & -2,2,9- = F 5 4-[(2- K & & 5 ) & & 1-3,4- =
314
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S —2H- eI [2,3-g] MEMR —7- 2L} Ofd 1 HokiRER
[1201]

[1202] AL A& H B A SR 12 176 o
[1203] (3R™,4S™)-{3- & & -2,2,9- = A 4-[ - K K 2 &) & H 1-3,4- —
2 —2H- ML I [2, 3-g] MMk -7- 25} W
[1204]
0 Hl’_:_l/\/Ph

[1205]  Ji] (3R™,4S™)-3- 4 3 -2,2,9- = F R 4-[(2- KHE 2 ) " K 1-3,4-

S, -2H- ML I [2, 3-g] MMk —7- I/ (120mg, 0. 309mmol) M2 (1. 6mL)— — Z Mk (1. 4mL)

FEH AT 0-5°C i AN 3. OM A IEIRAL BRI — £ (0. 30mL) ¥V, 2R 5 F T iR & 4 i 4

2/J\HT 76 0-5°C Ri% N 3. OM AR IRALBE I — £k (0. 50mL) ¥V, 28 Jo 4 T VR A ) 4k
S 30 b IRV ISERUE » TN TG KO TE RS L8 S BEAEEL . 14T 1k

mﬁmﬁﬂ%%m RS T e . A HGE , R Rl A s A3 2 B r 4 (e

25% ) o

[1206] 'H-NMR(CDC1,) & ;1.19(s,3H),1.49(s,3H),2.53(d, ] = 0.8Hz,3H),2. 76 (s,

3H), 2. 77-3. 06 (m, 5H) , 3. 55(d, J = 10.5Hz, 1H),3.81(dd, J = 1.4Hz, 10. 5Hz, 1H),

7.15-7.29 (m, 6H) , 7. 78 (s, 1H) , 7. 85(d, J = 1. 4Hz, 1H)

[1207]  MS(ESI")m/z ;405[M+1]"

[1208] (3R™,4S™)-{3- } & -2,2,9- = P 3 4-[(2- F E 2 &) A E 1-3,4- —

2 —2H- nibig I [2, 3-g] MEMk —7- 55 £ | BoRERER

[1209] i) (3R™,4S™)—-{3- I -2,2,9- = 4-[2- KR £E) &£ ]1-3,4- =

S —2H- Mg I [2, 3—g] Mk —7- 25 1 28 (31. 3mg, 0. 077mmol) F LR L HEE (2ml) W

TN E kR (10. Omg, 0. 086mmol) 1 LMR LM (2mL) ¥, SR 5 Ut vE AT He 1 [l A4 ot 6 15 2

Hir4 (3 :80% ) .

[1210] A4

[1211]  mp :230-234°C ( 3f# )

[1212]  'H-NMR (DMSO-d,) & ;1.18(s,3H),1.51 (s, 3H),2.66(s,3H),2.74(s,3H),

2.98-3. 34 (m,4H) , 4. 10 (m, 1H) , 4. 66 (brs, LH) , 6. 05 (s, 2H) , 6. 29 (brs, 1H) , 7. 25-7. 36 (m,

5H) ,7. 48 (s, 1H) , 7. 87 (s, 1H) , 8. 56 (s, 1H)

[1213] & ESEHtf 17

[1214]  (IS™,2R7)-3,3- —HH -1-[ (- KR LI ) &HE 1-2,3- —& -1H- kit [3,

2—1] WMk —2— i
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[1215]

[1216]  ZALA WIS S 12 577756 Ao

[12171 (xR :25,4% )

[1218] HE45 W

[1219] mp :170-171°C

[1220] 'H-NMR(CDC1,) & ;1.31(s,3H),1.45(s,3H),1.61 (brs,6H),2. 71-2. 84 (m, 3H) ,
2.91-2.97 (m, 1H) , 3. 83(d, J = 5. 5Hz, 1H),4.11(d, ] = 5.5Hz, 1H),7. 12(d, J = 7. 98Hz,
1H),7.18-7. 25(m,5H),7.90(d, J = 9. 1Hz, 1H),8.15(d, ] = 8.5Hz,1H),8.73(dd, ] =
1. 4Hz, 4. 1Hz, 1H)

[1221]  MS(ESI)m/z ;349 [M+1]"

[1222]  MS(ESI)m/z ;393 [M+45]" (HCOOH &4 )

[1223]  FREEJER, 97. 1% ee ;CHIRALCEL OJ-R Zfi / % /0. 0IM &AL FH /KIS = 1/3/3,
TR 27, 0 23 Bh.

[1224] &l SEEfe) 18

[1225] (3R™,4S™)-T- BRI E -2,2,9- = H I 4-[(Q- KR 2 E) & 1-3,4- =
2 —2H- mbg I [2, 3-g] MEmk —3- B 1 kiR #h

[1226]

[1227]  ZAL AW A RSERER) 12 7 7R A .
[1228]  (2,2,9- =HI3E —2H- mibiwi3f [2, 3—g] Wk —7- F& ) — AL LR Ak
[1229]
AcO /N N
N 0

[1230] |9 2,2,7,9- PYHEE —2H- MERG - (2, 3-g] MEMkK (3. 0g, 12. 5mmol) ¥5({jj (30. OmL)
W T =0 TR U R PR (4. 76g, 27. 6mmol) KR (12mL) — FIEE (3mL) ¥, 28
i T TR G IAE S T BERE 30 0Bl RN 5E U » I ACHR BR BN K BV I B i B
AT A BT A HUAH FH RS BR &V N AL N A VA TRV 4% JF HOF ek R B T
B ZHEHGE, H CRET (12m0) AR RDT, IR G IR-GYIAE 150°C R HiHE 1
NI o RONLTE RS 75 H SR, Tk AR ) R B B 7K s oA, FH U0 25, 28 05 T8 1 1)
A HUAEH S BKEEESS IF B JC KR R EE T4« ZZ VTG, Bk R il i et 62
gtk ( Okt / LR 4EE= 2/1) B3 B (KE :64% ),

[1231] SRR
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[1232]  'H-NMR(CDCI,) & ;1.50(s,6H),2.17 (s, 3H),2.61(s,3H),5. 30(s,2H),5.90(d, J
= 9.91Hz, 1H),6.57(d, ] = 9.9Hz, 1H), 7. 19 (s, 1H), 7. 24 (s, 1H) , 7. 70 (s, 1H)

[1233] MS(ESI)m/z ;298 [M+1]"

[1234]  (3R™,4R™)-(3,4- }R 4% -2,2,9- = 3L -3,4— — & 20— nt gy Jf [2,3-g] ™
Wk —7- 3% ) - 2L LR N

[1235]

AcO /N

Xy
0)

[1236]  >99.9% ee ;CHIRALPAKAD-RH20mM %% 1% £k 22 ph i (pHS. 0) / Z.Ji5 = 60/40, {5 84 it
7] :5. 4 3%,
[1237]  MS(ESI)m/z ;314[M+1]"
[1238]  (BR™,4S™)-T- R HE M -2,2,9- = 4-[(- FEZE) ®H]-3,4- —
2 —2H- nbig I [2, 3-g] Mk —3- B
[1239]
Hy P
Ho N ~_OH

X
@)

[1240] ] (3R™,4R™)—(3,4- B4 -2,2,9- = 3 -3,4- — & —2H- ML I [2,3-g] M
Wk —7- %5 ) - L L FRIE (403mg, 1. 29mmol) [ 1,4- Bk (ImL) ¥ T =i NI &
S (137mg, 1. 29mmol) 12— ZKFE ZFEH%Z (0. 195mL, 1. 55mmol) , 4R Ji5 i T i RV A 0 4E
TOCRHEHE 1.5 /N o RONESE G » 1Bk B2 UM K W W0 N B R N s b IF FH LR S TR #E
Bo W4T BRI HLAH FH 0k R SV 7K S VR RN S A B 7K S VR e s IF HUF oK BR B T 1 7%
TG R iE s b At gt (2% / LR OlE= 1/1) B2 i~ (ICE -
32% ).

[1241]  'H-NMR(CDC1,) & ;1.24(s,3H),1.55(s,3H),2.58(s,3H),2.87-3. 08 (m, 5H),
3.63(d, J = 10. 2Hz, 1H) , 3. 81 (d, ] = 10. 5Hz, 1H) , 4. 82 (s, 2H) , 7. 02 (s, 1H) , 7. 23-7. 36 (m,
6H) , 7. 75 (s, 1H)

[1242]  MS(ESI)m/z ;393[M+1]"

[1243]  MS(EST )m/z ;437 [M+45]" (HCOOH 144 )

[1244]  (3R™,4S™)-T- HFEP I -2,2,9- = FHE 4-[ (- KR CFE) ®E1-3,4- —
2 —2H- mbg I [2, 3-g] MEmk —3- B 1 kiR

[1245] 6] (3R™,4S™)-7T- HIEEMEE -2,2,9- = FHE —4-[(2- KR LEE) 7 ]-3,4- —
2 —2H- nbig I [2, 3—g] MMk —3- B (157mg, 0. 407Tmmol) [ LR LWE (4mL) ¥ i N5
KR (52mg, 0. 448mmo 1) ) LG LE (2mL) ¥, SR ¥ v [l ko g8 A5 21 H ARtk &4
(I :80% ) o

[1246] R4

[1247]  mp :216-221°C
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[1248]  'H-NMR (DMSO-dy) § ;1.17 (s, 3H),1.50 (s, 3H),2. 60 (s, 3H) , 2. 98-3. 40 (m, 4H) ,
4. 06-4. 11 (m, 1H) , 3. 81 (d, J = 10. 5Hz, 1H) , 4. 66—4. 69 (3H) , 5. 50 (brs, 1H),6. 06 (s,2H),
6. 30 (brs, 1H), 7. 23-7. 35 (m, 5H) , 7. 40 (s, 1H) , 7. 47 (s, IH), 8. 35 (s, 1H)

[1249] & RS 19

[1250]  (3R™,4S™)-7- & -2,2,9- =3k 4-[ - FELE) @I 1-3,4- — & -20- it
M FF (2, 3—g] WMk —3- B 1 kg Eh

[1251]

[1252]  ZAL G4 A L RER) 12 7 7E A .
[1253]  (3R™,4R™)-7- & -3,4- 4 -2,2,9- =H}E -3,4- =& —20- Mt If [2, 3—g] &
7N

[1254]
Cl N

\

[1255] (& :78% )

[1256]  97.1% ee ;CHIRALCEL OJ-R &JiF/ FEE /0. OIM AL BI/KES W = 1/3/3, R B INIH]
18.9 435k,

[1257]1 S ETLEEW

[1258]  'H-NMR(CDCI,) & ;1.28(s,3H),1.65(s,3H),2.59(d, J = 0. 8Hz,3H),3.60(d, J =
4. 4Hz, 1H) ,4.13(d, ] = 4. 4Hz, 1H), 7. 19 (s, 1H) , 7. 29 (d, 1H) , 8. 02 (s, LH)

[1259]  MS(ESI)m/z ;276 [M+1]"

[1260]  (3R™,4S™)-7- 5 -2,2,9- =HH 4-[(2- FR ) FH]1-3,4- 5 —2H- it
MR JF (2, 3—g] MMk —3- I 1 ki Eh

[1261]1 (25, 0% :34% )

[1262] & R SEitfs] 20-49

[1263] & SLiifs] 20-49 $2 FERALTA& S fe] 19 77047 .

[1264]
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HN’R
CI N A__,OH
N 0 2% Ko
WA 5 y "

sagann )

AR LA 21 HYY

Cl\/O

SARZHY 2

:

AR E A 23 HN

5 %

B AR IE D) 24

X
Z

"l

Q

A1, 5= #e A 25

I
Z

pd
I
]

AR, 5 #645) 26

I
Z

B RSk 27

AR5k 7] 28

pa s
Z

b &

a5k 2 b 20

T
pd
O\/O

[1265]
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HN’R
CI\ N “__OH
= 0 & W3

R

Wt 5 "
AR, 5 764 30 HN/\/rO

\\N

AR, 5% #4531

X 5% 51 WAVL}

H

AR, 52 84 32 N

AR A 33

BBk A 34

AR A 35

[1266]
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HN’R
CI\ N A__OH
X O jiijtﬂtt
.R

) "
S
%%:ﬁ§‘§E;ﬁ54?d 36 F"q/’\\,/lz:¢>
Y s N=
SAEHS )

N=

N=
SARFEHG 0~ NSO
N= |
a5k 2B 40 HN \
N
237 PR G
5 . Z "N
AR5k 24 42 <

[1267]
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Hf;I/R
Cl /N A OH
X (o) ﬁjﬁ'f&-
=3 HN’R
A5 ;

AR FEHB 45 pn

A1, 5k 74 46

BB T ) 49

[1268] & S tfs) 20

[1269]  (3R™,4S™)—4-(FERAIEL)-T-& -2,2,9- =& -3,4- & —2H- i 3 [2,

3-g] Wbk -3- fi

[1270] (& :81% )

[1271] e E@er-

[1272]  'H-NMR(CDCI,) 8 :1.28(s,3H),1.58(s,3H),1.60 (brs, 1H),2.60(s,3H), 3.12(s,

1H),3.72(d, J = 10.3Hz,1H),3.91(d, J = 10. 3Hz, 1H), 3. 85-4. 00 (m, 2H) , 7. 17 (s, 1H) ,

7. 30-7. 40 (m, 6H) , 8. 08 (s, 1H) »

[1273]  MS(ESI)m/z ;383 [M+1]"

[1274]  MS(ESI)m/z ;427 [M+45]" (HCOOH Jn&4 )

[1275] & R sEiifs) 21

[1276]  (3R™,4S™)—4-{[ (1, 3~ 2RI 10 S 2430 1M —5— k) AL ] 238 1 -7- & -2, 2,
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9- = FISE 3,4~ & —2H- Wk IE [2,3-g] MEmk -3 BF

[12771 (&% :92% )

[1278] WG TER W

[1279]  'H-NMR(CDC1,) & :1.28(s,3H),1.57(s,3H),2.59(s,3H),3.70(d, J = 10. 3Hz,
1H), 3. 82 (ABq, J = 12. 8Hz, 2H), 3. 97 (dd, J = 10. 3, 1. 2Hz, 1H) , 5. 96 (s, 2H) ,6. 77(d, ] =
8. 0Hz, 1H),6.82(dd, ] = 8.0, 1.6Hz, 1H),6.89(d, ] = 1.6Hz,1H),7. 13 (s, 1H),7.30(s,
1H), 8. 04 (s, 1H)

[1280] MS(ESI)m/z ;427 [M+1]"

[1281] & siifs) 22

[1282]  (BR™,4S™)-7T-& -2,2,9- —FF —4-[ (3- FENE ) &It 1-3,4- —4& 20—t
MR JF [2, 3—g] MMk -3 B

[1283] (K :72% )

[1284]  EELEE )

[1285] 'H-NMR(CDC1,) & :1.2(s,3H),1.57(s,3H),1.80-1.95 (m, 2H),2. 59 (s, 3H),
2.65-2. 85 (m,5H), 3. 24 (s, 10),3.61(d, J = 10.4Hz, 1H),3.86(d, J = 10. 4Hz, LH),
7. 10-7. 20 (m, 3H) , 7. 25-7. 35 (m, 3H) , 7. 94 (s, 1H) .

[1286] MS(ESI)m/z ;411 [M+1]"

[1287] MS(ESI)m/z ;455[M+45]  (HCOOH &4 )

[1288] & sLiifs) 23

[1289]  (3R™,4S™)-T- & ~4-{[2-(4- W KK ) &K ] A& 1-2,2,9- —FH -3,4- =
2 —2H- MEI I [2, 3—g] Mk —3- 1

[12900] (Y% :96% )

[1201] TG ICEE W

[1292]  'H-NMR(CDC1,) & :1.25(s,3H),1.55(s,3H),1. 57 (brs, 1H),2. 58 (s, 3H) , 2. 80 (t,
J = 6.9Hz, 2H),2.90-3. 10 (m, 3H), 3. 58 (d, J = 10. 4Hz, 1H),3.86(d, J = 10. 4Hz, 1H),
6. 95-7. 05 (m, 2H) , 7. 15-7. 20 (m, 3H) , 7. 26 (s, 1H) , 7. 89 (s, 1H) ,

[1293] MS(ESI)m/z ;415M+1]"

[1204] & sciifs) 24

[12905]  (3R™,4S™)-7T- & ~4-{[2-(2- W KK ) 4K ] AHE1-2,2,9- —FH -3,4- =
2 20— nbig I [2, 3-g] MEmk —3- B (U :79% )

[1296] EELEE )

[1297]  'H-NMR(CDC1,) & :1.25(s,3H),1.54(s,3H),1. 61 (brs, 1H),2.57 (s, 3H), 2. 86 (t,
J = 6.9Hz,2H),2.95-3. 10 (m, 3H),3.56 (d, ] = 10. 4Hz, 1H),3.85(d, J = 10. 4lz, 1),
7.00-7. 25 (m, 6H) , 7. 90 (s, 1H) »

[1298] MS(ESI)m/z ;415[M+1]"

[1299] & R SEiifs) 25

[1300]  (3R™,4S™)-7T- & ~4-{[2-(4-H XK ) &K ] A& 1-2,2,9- = FH -3,4- =
2 —2H- nbig I [2, 3-g] MRk —3— B

[1301]  (Y&* :78% )
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[1302]  EEEE )

[1303] & SLiifs) 26

[1304]  (BR™,4S™)-4-{[2-(4- HILIHKIL ) LK ] HFL ) -T- & -2,2,9- =FH -3,4- —
2 —2H- nbig i [2, 3-g] MRk —3—

[1305] (W :40% )

[1306] LELEE

[1307]  'H-NMR(CDCL,) & :1.23(s,3H),1.55(s,3H),1. 58 (brs,3H),2.57 (s,3H),2. 71 (t,
J = 7.4Hz,2H) , 2. 85-3. 05 (m, 2H) , 3. 11 (brs, 1H),3.57(d, J = 10.4Hz, 1H),3.84(d, J =
10. 4Hz, 1H) ,6.65(d, ] = 8.5Hz,2H),7.01(d, J] = 8.5Hz,2H),7. 11 (s, 1H),7. 25(s, 1H) ,
7.81 (s, 1H).

[1308] MS(ESI)m/z ;412[M+1]"

[1309] MS(ESI )m/z ;456 [M+45]  (HCOOH &4 )

[1310] & e sEifsl 27

[1311]  (BR™,4S™)-T- & -4-[(2- & —2- KILE) "H 1-2,2,9- =3 -3,4-
2 20— nbig I [2, 3-g] MRk —3- BiE

[1312]  (* :72% )

[1313]  EELEE )

[1314]  'H-NMR(CDC1,) & :1.27(s,1.5H),1.28(s,1.5H),1.56(s,3H), 1. 77 (brs, 2H),
2.57(s,3H),2.85-3. 15(m, 2H) , 3. 68(d, J = 10.2Hz,1H),3.75(d, J = 10. 2Hz, 1H),
4. 75-4. 85 (m, 1H) , 7. 25 (s, 1H) , 7. 27-7. 40 (s, 6H) , 7. 99 (s, 0. 5H) , 8. 00 (s, 0. 5H) .

[1315]  MS(ESI)m/z ;413[M+1]"

[1316]  MS(ESI)m/z ;457 [M+45]" (HCOOH M&4 )

[1317]1 & EsLifs) 28

[1318]  (BR™,4S™)-7- & -2,2,9- =FF —4-[ - FETH) &I 1-3,4- —& -20- it
M FF [2, 3—g] WMk -3 i

[1319] (Y% :50% )

[1320] kARG T ETE )

[1321] 'H-NMR(CDC1,) & :0.86(t, J = 7.3Hz,3H),1.20(s,3H),1.53(s,3H),
1.51-1. 71 (m, 2H) , 2. 57 (s, 3H) , 2. 57-2. 64 (m, 1H) , 2. 86(dd, ] = 11.6,9. 1Hz, 1H),
2.86(dd, ] = 11.6,5. 2Hz, 1H), 3. 55(d, J = 10. 2Hz, 1H) , 3. 74(d, ] = 10. 2Hz, 1H) , 7. 15 (s,
1H) , 7. 20-7. 32 (m, 4H) , 7. 35-7. 41 (m, 2H) , 7. 74 (s, 1H)

[1322]  MS(ESI)m/z ;425[M+1]"

[1323] & R sEitifsl 29

[1324]1  (3R™,4S ™) -4-{[2- (1, 3~ ZRFFIM 5490 0% -5 58 ) 428 ] &5 1 -7- & -2,
2,9- =HHk -3,4- —&( 20~ kM IF [2, 3-g] MWk -3 B2

[1325] (& :62% )

[1326] kAR TETE W

[1327]  'H-NMR(CDC1,) & :1.26(s,3H),1.56 (s, 3H), 1. 66 (br, 1H),2.57 (s, 3H), 2. 74 (t,
J = 6.9Hz,2H),2.89-3. 00 (m, 2H), 3. 1 (br, 1H),3.60(d, J] = 10.4Hz,1H),3.86(d, J =
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10. 4Hz, 1H) , 5. 95 (ABq, 2H) , 6. 66—6. 77 (m, 3H) , 7. 15 (s, 1H) , 7. 26 (s, 1H) , 7. 83 (s, 1H)

[1328] MS(ESI)m/z ;441 [M+1]"

[1320] & R sEiiifs) 30

[1330]  (3R™,4S™)-7T- % -2,2,9- = F 3 ~4-{[2-(1- WRmg %L ) &3 ] & HE 1-3,4- =
S —2H- kA I [2, 3-g] Mk —3- BE

[13311 (W& :61% )

[1332] kT EE™ Y

[1333]  'H-NMR(CDC1,) & :1.29(s,3H),1.58(s,3H), 1. 60 (brs, 2H),1.50-1. 70 (m, 6H) ,
2. 30-2. 60 (m, 6H) , 2. 58 (s, 3H) , 3. 06 (t, J = 5. 8Hz, 2H) , 3. 54 (d, J = 10. 4Hz, 1H) , 3. 80 (d,
J = 10. 4Hz, 1H), 7. 13 (s, 1H) , 7. 23 (s, 1H) , 8. 06 (s, 1H) .

[1334] MS(ESI)m/z ;404 [M+1]"

[1335] MS(ESI)m/z ;448 [M+45]" (HCOOH &4 )

[1336] A R sgitfsl 31

[1337]  (3R™,4S7)-7- & -2,2,9- — FHE -4-{[2-(1- FIE 2- ML pe gt ) 438 ] &
5 -3,4- A& -2H- ML IF [2, 3-g] MMk -3- B

[1338] (YA * :55% )

[1339] L LEE )

[1340] 'H-NMR(CDCl,) & :1.29(s,3H),1.58(s,3H), 1. 49-2. 00 (m, 8H) , 2. 10-2. 25 (m, 2H) ,
2.34(s,1.5H),2.35(s, 1. 5H) , 2. 58 (s, 3H) , 2. 65-2. 85 (m, 2H) , 3. 00-3. 15 (m, 1H) , 3. 62 (d,
J = 10. 4Hz,0. 5H),3.70(d, J = 10. 4Hz,0. 5H) , 3. 85(d, J = 10. 4Hz, 0. 5H) ,3. 88(d, J =
10. 4Hz, 0. 5H) , 7. 15 (s, 1H) , 7. 27 (s, 1H) , 7. 96 (s, 1H) ,

[1341]  MS(ESI)m/z ;404 [M+1]"

[1342]  MS(ESI)m/z ;448[M+45]" (HCOOH M&4 )

[1343] & ESLitf 32

[1344]  (3R™,4S™)~4-[ (- ZFEILLIL) FFT-T-A-2,2,9- —HFF -3,4- & 20t
M JF [2, 3—g] MMk —3-

[1345] (% :78% )

[1346] kI ETE

[1347] 'H-NMR(CDC1,) & :1.27(s,3H),1.56(s,3H),1.77 (brs,3H),2.58(s,3H),
2.95-3. 10 (m, 2H) , 3. 30 (t, J] = 5. 5Hz, 2H) , 3. 64 (d, J = 10. 2Hz, 1H) , 3. 93(d, ] = 10. 2Hz,
1H) , 6. 65-6. 80 (m, 3H) , 7. 15-7. 20 (m, 3H) , 7. 28 (s, 1H) , 7. 98 (s, 1H) ,

[1348] MS(ESI)m/z ;412[M+1]"

[1349] MS(ESI)m/z ;456 [M+45]" (HCOOH &4 )

[1350] & R sEiifsl 33

[1351]  (3R™,4S™)-T- & —4-({2-[ &3 (3- HEFRR) & ] 45 /%) -2,2,9- =
AL -3, 4- 5 —2H- kg I [2, 3-g] Ml —3- %

[1352] (& :90% )

[1353] vk e

[1354] 'H-NMR(CDC1,) & :1.23(t, J = 6.9Hz,3H),1. 26 (s,3H),1.55(s,3H),1.62(brs,
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1H), 2. 27 (s, 3H) , 2. 57 (s, 3H) , 2. 80-3. 00 (m, 2H) , 3. 30-3. 50 (m, 5H) , 3. 61 (d, J = 10. 1Hz,
1H),3.91(d, J = 10. 1Hz, 1H) , 6. 60-6. 70 (m, 4H) , 7. 05-7. 15 (m, 2H) , 7. 96 (s, 1H) .

[1355] MS(ESI)m/z ;454[M+1]"

[1356] MS(ESI)m/z ;498[M+45]" (HCOOH M&4 )

[1357] & RSt 34

[1358]  (3R™,4S™)-7- & -2,2,9- =FE 4-{[(1- Z3 -R) —2- MEmgpedt ) A ] &
% 1-3,4- & 20— MEmg I [2, 3-g] MEmK -3 BE

[1350] (¥ :93% )

[1360] ykIHEa LT

[1361] 'H-NMR(CDC1,) & :1.27(s,1H),1.32(t, J = 7. 1Hz,2H),1.56(s,3H),
1.95-2. 12 (br, 4H) , 2. 56 (s, 3H) , 2. 71-2. 81 (br, 2H) , 2. 98-3. 37 (m, 4H) , 3. 64-4. 01 (m, 5H) ,
7.12(s, 1H),7.22(s, 1H),8. 01 (s, 1H)

[1362] MS(ESI)m/z ;405[M+1]"

[1363] MS(ESI )m/z ;448 [M+45]" (HCOOH &4 )

[1364] & R SLitfsl 35

[1365] (BR™,4S™)-T-& —4-[(2,2- " 2R FE LK) A% 1-2,2,9- =F ¥ -3,4- —
2 20— nbig I [2, 3-g] MMk —3- B 1 kiR

[1366] (A% :88% )

[1367] A

[1368]  'H-NMR(CD,0D) & :1.23-1.30 (m,9H), 1. 57 (s, 3H) , 2. 64 (s, 3H) , 3. 50-3. 85 (m, 4H) ,
4.02(d, J = 10. 2Hz, 1H), 6. 27 (s, 1H) , 7. 37 (s, 1H) , 7. 49 (s, 1H) , 8. 13 (s, 1H)

[1369]  JiFEIEA

[1370]  (3R™,4S™)-7- & -2,2,9- = & 4-[(2,2- Z R E LK) @ 1-3,4- =
Z -2H- kg I [2,3-g] Mk -3- BF

[1371] kT e

[1372]  MS(ESI)m/z ;410 M+1]"

[1373]  MS(ESI)m/z ;453 [M+45]" (HCOOH &4 )

[1374] & sty 36

[1375]  (3R*,4S*)-7- & -2,2,9- = 3L —4-{[2-(3-mEmy L) 23 ] & 1-3,4- —
2 20— nbig I [2, 3-g] MRk —3- BiE

[13761 (K% :57% )

[1377] &I TLE "

[1378] 'H-NMR(CDC1,) & :1.24(s,3H),1.55(s,3H),2.56(s,3H),2. 84 (t,] = 6. 8Hz, 2H),
2.90-3. 09 (m, 2H) , 3. 60 (d, J = 10. 5Hz, 1H),3. 86(d, J = 10. 5Hz, 1H) , 6. 94-7. 01 (m, 2H) ,
7.13 (s, 1H), 7. 24~7. 29 (m, 2H) , 7. 89 (s, 1H)

[1379] MS(ESI)m/z ;404 [M+1]"

[1380] MS(ESI)m/z ;447 [M+45]" (HCOOH Jn&47 )

[1381] & sEiifs) 37

[1382]  (3R™,4S™)-7- & -2,2,9- = F F& ~4-[2-(1-mf M I £ 9% ) &( & 1-3,4- =
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2 —2H- nbig I [2, 3-g] MRk —3— B

[1383]  (Y&* :59% )

[1384] ki EE W

[1385] 'H-NMR(CDC1,) 6 :1.28(s,3H),1.58(s,3H),1.86 (brs,1H),2.57 (s, 3H),
3. 26-3. 31 (m, 2H) , 3. 63(d, J = 10. 1Hz, 1H),3.87(d, J = 10. 1Hz, 1H) , 4. 24-4. 32 (m, 2H),
5.00 (brs, 1H),6.32(dd, ] = 1.7, 3. 4Hz, 1H) , 7. 14 (s, 1H) , 7. 25(s, 1H) , 7. 45 (d, ] = 1. THz,
1H),7.58(d, ] = 1. 7Hz, 1H) , 8. 00 (s, 1H)

[1386] MS(ESI)m/z ;387 [M+1]"

[1387] & R siiifs) 38

[1388] (3R™,4S™)-7T-&-2,2,9- =PI —4-{[2-(4- RMM -1-3E) 23]
4- & -2H- nbg I [2, 3-g] MEmk —3- B

[1389] (K% :70% )

[1390] EELEE )

[1391]1  'H-NMR(CDC1,) § :1.28(s,3H),1.58(s,3H),2.00 (brs, 1H),2. 10 (s, 3H), 2. 57 (s,
3H), 3. 16-3. 31 (m, 2H) , 3. 64 (d, J = 10. 2Hz, 1H),3. 87(d, J = 10. 2Hz, 1H) , 4. 11-4. 30 (m,
2H) , 5. 20 (brs, 1H),7. 13 (s, 1H) , 7. 21 (s, 1H) , 7. 24 (s, 1) , 7. 36 (s, 1H) , 7. 98 (s, 1H)

[1392] MS(ESI)m/z ;401 [M+1]"

[1393] & R sLiifsl 39

[1394]  (3R™,4S7)-7- & -4-{[2-(4- GMtme —1- %) 23 ] &I 1-2,2,9- =FH -3,
4— & —2H- LA I [2, 3-g] MRk —3- B

[1395]  (UZ# :89% )

[1396] VR CATLE W)

[1397]  'H-NMR(CDC1,) & :1.28(s,3H),1.58(s,3H),1.84(brs,1H),2.58(s,3H),
3. 26-3.29 (m, 2H) , 3. 61 (d, J = 10.4Hz, 1H),3.87(d, J = 10. 4Hz, 1H) , 4. 16—4. 29 (m, 2H) ,
4.51 (brs, 1H) ,7. 15 (s, 1H) , 7. 26 (s, 1H) , 7. 45 (s, 1H) , 7. 48 (s, 1H) , 7. 97 (s, 1H)

[1398] MS(ESI)m/z ;421 [M+1]"

[1399] & siiifs] 40

[1400]  (3R™,4S™)-7- 5 -2,2,9- = I —4-{[2-(2- kw3t ) 23] & H 1-3,4- =
& 20— nbig I [2, 3-g] Mk —3- BiE

[1401] (&% :83% )

[1402]  BEETE W)

[1403] 'H-NMR(CDC1,) & :1.32(s,3H),1.61(s,3H),1.82(brs,1H),2.57 (s, 3H),
2.92-3. 12 (m, 2H) , 3. 26-3. 30 (m, 2H) , 3. 74 (d, J = 10. 2Hz, 11),3.92(d, J = 10. 2Hz, LH),
7. 13 (s, 1H) , 7. 17-7. 27 (m, 3H) , 7. 64-7. 70 (m, 11) , 8. 06 (s, 1H) , 8. 56 (d, ] = 5. OHz, 1H)
[1404] MS(ESI)m/z ;398 [M+1]"

[1405]  F R sEifsl) 41

[1406]  (3R™,4S™)-7- & -2,2,9- = 3L —4-{[2-(3- kg3t ) 23] & FH 1 -3,4- =
2 —2H- nbig I [2, 3-g] MRk —3— B

[14071 (&% :61% )

il
i
|
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[1408] AREICE W)

[1409] 'H-NMR(CDC1,) & :1.26(s,3H),1.55(s,3H),1.73(brs,1H),2.58(s,3H),
2. 80-2. 85 (m, 2H) , 2. 92-3. 07 (m, 2H) , 3. 23 (brs, 1H),3. 61 (d, ] = 10. 4Hz, 1H), 3. 89 (d,
J = 10.4Hz, 1H),7. 16 (s, 1H) , 7. 22-7. 27 (m, 2H) , 7. 55(d, J = 7.7Hz, 1H),7.93 (s, 1H),
8. 47-8. 48 (m, 2H)

[1410]  MS(ESI)m/z ;398[M+1]"

[1411] G EsEtf) 42

[1412]  (3R™,4S™)-7- 4 -2,2,9- = I —4-{[2-(d-nkwedt ) 23] & F 1-3,4- =
S —2H- nbig I [2, 3-g] Mk —3- BiE

[1413] (& :47%)

[1414] ARG TETE

[1415]  'H-NMR(CDC1,) & :1.26(s,3H),1.55(s,3H),1.89 (brs,1H),2.58(s,3H),
2. 80-2. 85 (m, 2H) , 2. 94-3. 11 (m, 2H) , 3. 60 (brs, 1H) , 3. 63 (d, ] = 10. 4Hz, 1H),3.90(d, ] =
10. 4Hz, 1H),7. 15(d, J = 5. THz, 1H),7. 16 (s, 1H), 7. 27 (s, 1H) , 7. 96 (s, 1) ,8. 47 (d, J =
5. THz, 2H)

[1416] MS(ESI)m/z ;398 [M+1]"

[1417] & RsEifs) 43

[1418]  (3R™,4S™)-T-& —4- ZHFK: -2,2,9- =FHE -3,4- & -21- i Jf [2, 3-¢]
Wbk —3— i

[1419] (&% :95% )

[1420] Wi TER W

[1421]1  'H-NMR(CDC1,) & :1.18(t,J = 7. 1Hz,3H), 1. 29 (s, 3H), 1. 58 (s, 3H) , 2. 58 (s, 3H) ,
2.68-2.91 (m, 2H) , 3. 63 (d, J = 10. 4Hz, 1H), 3. 87(dd, J = 10.4, 1. 2Hz, 1H),7. 15(d, J =
1. 1Hz, 1H), 7. 27 (s, 1H) , 7. 93(d, J = 1. 1Hz, 1H) »

[1422] MS(ESI)m/z ;321 M+1]"

[1423] G EsLitf 44

[1424]  (3R™,4S™)-7T- 4 —4- S5 T HE K -2,2,9- = H -3,4- & —2H- ML I [2,
3—g] Wk —3- iF

[1425]  (fie#e :96% )

[1426] RARETCETE

[1427]  'H-NMR(CDCI,) & :0.94-0. 98 (m,6H), 1. 29 (s, 3H) , 1. 58 (s, 3H) , 1. 68-1. 76 (m, 1H) ,
2. 50-2. 62 (m, 2H) , 2. 58 (s, 3H) , 3. 36 (brs, LH) , 3. 63(d, J = 10. 2Hz, 1H),3.88(dd, ] =
10. 2, 1. 1Hz, 1H),7. 15 (s, 1H) , 7. 28 (s, 1) , 7. 93 (s, LH)

[1428] MS(ESI)m/z ;239 [M+1]"

[1429] & R SEiifsl 45

[1430]  (3R™,4S™)-7T- G ~4-[(HAAEEFR ) K 1-2,2,9- =FH -3,4- — 5 -2H- it
Wi (2, 3-g] Wbk —3- %

[1431] (Y% :85% )

[1432] ARG TEE W
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[1433] 'H-NMR(CDC1,) & :0.13-0.20 (m, 2H), 0. 48-0. 54 (m, 2H) , 0. 95-1. 01 (m, LH) ,
1.29(s,3H), 1.58(s,3H), . 8 (brs, 1H), 2. 53 (m, 1H) , 2. 58 (s, 3H) , 2. 70 (m, 1H) , 3. 63 (d, ] =
10. 4Hz, 1H) , 3. 91 (d, J = 10. 4Hz, 1H), 7. 15(s, 1H) , 7. 27 (s, 1H),7.90 (s, 1H)

[1434] MS(ESI)m/z ;347 [M+1]"

[1435] & Rl SEfs) 46

[1436] (3R™,4S™)-7T- & —4- /R E -2,2,9- —H I -3,4- — & —2H- g I3F [2,
3-g] Wbk —3— I

[1437] (K& :64% )

[1438]  VRECOTLE T W)

[1439] 'H-NMR(CDC1,) & :0.90(d,6H),1.29(s,3H),1.39-1. 46 (m, 2H), 1. 58 (s, 3H),
1. 62-1. 74 (m, 2H) , 2. 58 (s, 3H) , 2. 64-2. 85 (m, 2H) , 3. 64 (d, ] = 10. 4Hz ;1H),3.87(d, | =
10. 4Hz, 1H) , 7. 15 (s, 1H) , 7. 28 (s, 1H) , 7. 93 (s, 1H)

[1440] MS(ESI)m/z ;363 [M+1]"

[1441] & R sEifs) 47

[1442]  (3R™,4S™)-T- S ~4-[2- (R RFELE) HH 1-2,2,9- —HFF -3,4- & 201t
MR [2, 3—g] MMk —3- B

[1443] (K& :78% )

[1444]  JRFEA[E A

[1445]  'H-NMR(CDCL,) & :1.08-1.11 (m,2H),1.29(s,3H), 1. 49-1.62 (m,6H), 1. 54 (s, 3H),
1. 71-1. 83 (m, 3H) , 2. 58 (s, 3H) , 2. 67-2. 82 (m, 2H) , 3. 63(d, J = 10. 4Hz, 1H),3.86(d, J =
10. 4Hz, 1H) , 7. 15 (s, 1H) , 7. 27 (s, 1H) , 7. 93 (s, 1H)

[1446] MS(ESI)m/z ;389 [M+1]"

[1447] & Rl SEife) 48

[1448]  (3R™,4S™)-7- & —4-{[2-(1- Mt ) 43 ] A1 -2,2,9- =% -3,4- =
& —2H- nibig I [2, 3-g] Mk —3- BiE

[1449] (K& :70% )

[1450]  VRERE LB Y)

[1451]  'H-NMR(CDC1,) & :1.28(s,3H),1.58(s,3H), 1. 86-1.94 (m, 2H) , 2. 22-2. 34 (m, 7H) ,
2.58 (s, 3H) , 2. 79-2. 96 (m, 2H) , 3. 63(d, J = 10. 5Hz, IH),3.87(dd, J = 10. 5, 1. 2Hz, IH),
5.44 (s, 1H),7.15(s, IH),7.27 (s, 1H),7. 92 (s, 1H)

[1452] MS(ESI)m/z ;387 [M+1]"

[1453] & R sEitfsl 49

[1454] (3R™,4S™)-T- & —2,2,9- = E 4-[G- PE Ok 2- %) = ]1-3,4- —
2 —2H- nbig I [2, 3-g] MRk —3- B

[1455] (g3 :83% )

[1456] VREEELER V)

[1457]  'H-NMR(CDCl,) & :0.91(dd, J = 6. 6Hz,9. 6Hz,6H), 1. 13-1. 34 (m, 9H) , 1. 56 (s,
6H) ,2. 57 (s,3H), 3. 22-3. 44 (m, 2H) , 3. 80-3. 85 (brs, IH) , 7. 14 (s, 1H) , 7. 26 (s, LH),
7.96-7. 98 (brs, 1H)
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[1458] MS(ESI)m/z ;392 [M+2]"

[1459]  MS(ESI)m/z ;435[M+45]" (HCOOH H&4 )

[1460] & L ifs) 50

[1461]  (3S™,4R™)-T- 8 -2,2,9- =HH -4-[ (2- ZKFE L3 ) &I ]-3,4- & 20—t
W J [2,3-g] MMk —3- i | EkpREh

[1462]

[1463]  iZALAYE L FIH Ph, Ph salen 45EC A (XX) HIXFBRAK ( LU RFRYE ent-Ph, Ph
salen L&Y ) KE K.

[1464]  (3S™,4S™)-T-& -3,4- 14 -2,2,9- = 3L -3,4- & -20-ntig If [2, 3-¢] &
7S

[1465]

C I N ‘\\\_:_9

=

N 0

[1466]  |o] 7- & -2,2,9- = FAE —2H- mbME I [2,3-g] MEMbk (200mg, 0. 77mmol) 1] LR &
fig (3. OmL) ¥ T2 B A N- FZEBK M (0. 012mL, 0. 154mmol) Fl ent-Ph, Ph salen
LAY (8. 0mg, 0. 0077mmol) FH IR SAREN K (1. 0g, 1. 513mol/kg, 1. 54mmol) , 2R
ST R S FE 40 438 IR SRR /K (1. 0g, 1. 513mol /kg, 1. 54mmol) , #&
Je B T TR G AR 2 T RS e 30 7380 RVSE R » IR AR BR B KT 31
N o T8 RS PR VR IE e ek 38 T IR AR o 4 A AT FH T R L B 7K B0 R LA Al K
TGS R G R JCKIRBR A T15: . 28 G Bk R R A il alife (St / 2R C
fis=10/1) 183 (3S*,4S™)-7- & -3,4- M4, -2,2,9- = FH -3,4- — & —2H- ntigiIf [2,
3—g] WEME (WZE :94% ) .

[1467]1  >99.9% ee ;CHIRALCEL 0J-R & / HEE /0. OIM EALENIK I = 1/3/3, LR B B
18] :44. 3 735,

[1468]  (3S™,4R™)-T- & -2,2,9- =& 4-[ (2- ZKFELH) A 1-3,4- —&F 20—k
WRJF (2, 3—g] MMk —3- I 1 kg Eh

[1469]  [f] (3S7,4S™)-7- 4 -3,4- M4 -2, 2,9- =MFL -3, 4- 5 —2H- Mitwg I [2, 3-¢]
WEIBE (199mg, 0. 72mmol) [ 1,4- —REHE (0. 4mL) ¥ T =3\ T A SRR AL (77. Omg,
0. 72mmol) F1 2— ZEHFEZFERE (0. 11mL, 0. 87mmol) , 4R 5 4 TE R VR-S 4 AE 70°C R HEEE 3 /b
I o SN 58 B » AR R S AN A BN B1) s N IF FH SR SRR AR B R e T A
HUAH H S K e, 28 Ja KRR B T4 » 28 SRS » B i R idad o e A (8335
aifh, ( Okt / CROHBE= 3/1) o« ZZHEHIE, AMNCIR LB (2mL) FHi N5k EE (50. 3mg,
0. 43mmol) ¥ LR LB (2mL) ¥ K e i I A pE15 31 (3S™,4R™) -7- 8 -2,2,9- —
3L —4-[ (2- RIL L FE) &I 1-3,4- & —2H- MM 5f [2,3-g] MEmk -3- % | oRER
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(BeE 41% ).

[1470] A

[1471]  mp :240-242°C

[1472]  'H-NMR (DMSO-d,) :1.18(s,3H),1.50(s,3H),2.60 (s, 3H),2.97-3. 32 (m, 4H) ,
4. 04-4. 09 (m, 1H) ,4.65(d, J = 9. 6Hz, 1) ,6. 05 (s, 2H) ,6. 29 (brs, 1H) , 7. 23-7. 35 (m, 5H) ,
7. 44 (s, 2H) , 8. 32 (s, 1H)

[1473]  MS(ESI)m/z ;397 [M+1]"

[1474]  MS(ESI)m/z ;441 [M+45]" (HCOOH &4 )

[1475] & R SEitfs) 51

[1476]  (3S™,4R™)-2,2,7,9- WUFFE —4-[ (2- FFELF ) &I 1-3,4- & —20- nLig It
[2,3-g] Wk —3- B 1 EoRIR£R

[1477]

[1478]  ZAA YR IE ST 50 (177755 o
[1479]  (2- DR, W% :25% )
[1480]  FR4EALA99. 1% ee CHIRALPAK AD-RH20mM % h 22 i (pHS. 0) / Z 5= 60/40,
TR 210, 3 58h,
[1481] (45
[1482] mp :215-216°C ( /3fif )
[1483]  'H-NMR (DMSO-dg) ;1. 16 (s, 3H), 1. 49 (s,3H),2.55(s,3H),2.58(s,3H),
2.97-3. 32 (m, 4H) , 4. 02-4. 04 (m, LH) , 4. 62 (brs, 1H) , 6. 04 (s, 2H) , 6. 25 (brs, LH),
7.24-7. 36 (m, 7H) , 8. 31 (s, LH)
[1484] MS(ESI)m/z ;377 M+1]"
[1485] & ESEHH] 52
[1486]  (3R™,4S™)-7- & ~2,2,9- = FF —4- RILEE -3, 4- — & -2H- L5 [2, 3-¢]
bR —3— Fi Eh iR &k
[1487]
Hg’“\v/”\\//
CI._N ~__OH

Z

X

HC1
0

[1488]  (3R™,4S™)—4- & A -7- & -2,2,9- = H -3,4- — & —-2H- Mt If [2,3-g] &
bk —3— i
[1489]
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NH»

Cl N A OH

-

X 0

[1490] [ (3R™,4R™)-7T-4 -3,4- M4 —2,2,9- =3k -3, 4- & —2H- ML I [2, 3-¢]
Wbk (2. 0g, 7. 25mmol) ¥ LB (20mL) ¥ IINZK (10mL) , 2R J5 46 T e RV A5 W) A0 2
RE T 90°CTHEFE 3 /NN, KON 58 UG » 4 R N R i W) Serp N LR L1, F TV 1k
(R VB 7K RN AL BV TR e 5, PR R BE T ok 4 o 149 B VR & Wl i pek e A 4
th (Ot / LR CTE= 1/2) 132 HFr™9) (I3 :86% ) .
[1491] (A4
[1492] 'H-NMR(CDC1,) & ;1.30(s,3H),1.58(s,3H),1.67 (brs,2H),2.59(s,3H),
3. 28 (brs, 1H),3.45(d, J = 10. 4Hz, 1H),3.85(d, J = 10. 4Hz, 1H),7. 15(s, 1), 7. 26 (s,
1H), 8. 02 (s, 1H) .
[1493]  (3R™,4S™)~-7- & ~2,2,9- = FIE —4- RILEE -3, 4- & -2H- LG5 [2, 3-¢]
Wbk —3— i
[1494]

H@’\\//\\//

CI__N ~_,OH

’

N 0

[1495]  Ja] (BR™,4S™)—4- G Fk -7- & -2,2,9- =% -3,4- & —20- mtig I [2, 3-¢]
Bk —3~ B (60mg, 0. 205mmol) [ FFEE (1. 2mL) ¥ A NN T (35mg, 0. 041mmol) , 4R J5
TE PR A WAE MR T HEE 20 238, i AN RIS AL # (52mg, 0. 82mmol) , 2R J5 4%
TR G TR N B 1/ RNV SERUE , ) HErb I N Rk R UM K s v -4 T
IR CBR B AR, PR A S AL B i v, IR RR BT 0k 4 . 1513 IR A
WE AL (Cft / SR CEE= 3/1) 13RI BRs) (SR 41% ) o

[1496] LEILEE )

[1497]1 'H-NMR(CDC1,) & :0.90(t, J = 6.9Hz,3H),1.29(s,3H), 1. 20-1. 45 (m, 4H) ,
1. 55-1. 70 (m, 4H) , 2. 58 (s, 3H) , 2. 60-2. 82 (m, 2H) , 3. 63(d, J = 10. 4Hz, 1H),3.86(d, J =
10. 4Hz, 1H) , 7. 15 (s, 1H) , 7. 28 (s, 1H) , 7. 93 (s, 1H) .

[1498] MS(ESI)m/z ;363[M+1]"

[1499]1  MS(ESI)m/z ;407 [M+45]" (HCOOH HN&4 )

[1500]  (3R™,4S™)~-7- & ~2,2,9- = FFE —4- RILEE -3, 4- — & -2H- LG5 [2, 3-¢]
WEpR —3— B Eh AR

[1501] [ (3R™,4S™)-7- & -2,2,9- = H 3 —4- A -3,4- =& 20~ LG It [2,
3-g] MEMK —3- F% (28mg, 0. 77mmol) [¥] Z ¥ (560 1 L) ¥ ¥ P hn 4M &tk &1 2 Bk v T
(56 1w L), R S5 B B TR S IAE 0°C R HeHE 16 7340, A=Y, FH Z ke IE 145
FIEHRY (B :88% ) .

[1502]  Jotadhim

[1503] mp :291-294°C (73t )
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[1504] & RSEHEH) 53-57
[1505] & RSEHER] 53-57 MG W42 I A i SEHE) 52 1 75 VE A .
[1506]

N
Ch N A _OH
X O ﬁ;ﬁ'&
oA S Y

2B 5 59 Av[j
(0]

£ 5 o) 54 Wﬂvﬂ; Hel
NS

A1, 5L A5 55 HN

ARFERGIS N Y Gl

A B AH 57 HN"@

[1507] & B SE sl 53

[1508]  (3R™,4S™)-T-& -4-[(2-HFCHL
MR JF [2, 3—g] MMk —3- E% EhR h

[1509] i

[1510]  (3R™,4S™)-T-S 4-[ - EFLE) BFE1-2,2,9- —HFF -3,4- & 20t
Mg I [2, 3-g] Mk —3- i

(15111  (U%FE :31%)

[1512]  EELEE )

[1513]  'H-NMR(CDC1,) & :0.90-1.00 (m,2H), 1. 05-1. 25 (m, 6H) , 1. 29 (s, 3H) , 1. 58 (s,
3H) 1. 60-1. 70 (m, 7TH) , 2. 58 (s, 3H) , 2. 75-2. 85 (m, 2H) , 3. 63 (d, J = 10. 4Hz, 1H) ,3. 86 (d, J
= 10. 4Hz, 1H), 7. 15 (s, 1H) , 7. 27 (s, 1H) , 7. 93 (s, 1H) ,

[1514] il\@g‘gib

[1515]  (3R™,4S™)-T-S 4-[ - R LE) B 1-2,2,9- —HF K -3,4- & 201t
M FF [2, 3—g] MMk —3- B Eh PR 2h

[1516]  (UXZ :76% )

[1517]  Tofighd

i
i)

2k 1-2,2,9- =3 -3,4- — & -2H- 0k
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[1518]  mp :294-295°C (/3fi&)

[1519]  MS(ESI)m/z ;403 [M+1]"

[1520]  MS(ESI)m/z ;447 [M+45]" (HCOOH &4 )

[1521] & ESEHE) 54

[1522]  (3R™,4S™)-7- & —4-[{2- (VUG MLIE —4- 5 ) 2%} &= Hh 1-2,2,9- =% -3,
4- 4 —2H- MEg I [2, 3-g) mElbk —3- FEEh iR Eh

[1523]  JFESIEA

[1524]  (3R™,4S™)-7- & —4-[{2- (VUL —4- %) o1 ) &It 1-2,2,9- =3 -3,
4- & —2H- nbig I [2, 3-g] Mk —3- BE

[1525]  (fit# :65% )

[1526]  JCETLEE™Y)

[1527]  'H-NMR(CDC1,) & :1.29(s,3H), 1. 20—1. 40 (m,4H) , 1. 58 (s, 3H) , 1. 50—1. 80 (m, 4H) ,
2.59 (s,3H) , 2. 65-2. 90 (s, 2H) , 3. 20-3. 40 (m, 3H) , 3. 64 (d, J = 10. 4Hz, 1H) , 3. 70-3. 75 (m,
1H),3.85(d, J = 10. 4Hz, 1H) , 3. 80-4. 00 (m, 3H) , 7. 16 (s, 1) , 7. 28 (s, 1H) , 7. 92 (s, 1H) »
[1528] MS(ESI)m/z ;405[M+1]"

[1529]1  MS(ESI)m/z ;449 [M+45]" (HCOOH H&4 )

[1530]  ZhER#h

[1531]1  (3R*,4S ™) -7- & —4-[{2-(PUSLiR —4-35) 4% & 1-2,2,9- —FHE -3,
4= & —2H- mbAg I (2, 3-g] Mk —3- FE bR R

[1832] (& :72% )

[1533]  Jota4hiin

[1534] mp :318-320°C (7 fift )

[1535] & RSt 55

[1536]  (3R™,4S™)-7T- 4 -2,2,9- = F & 4-{[2-(4- ek 3L ) £ ] &I ) -3,4- =
S —2H- nibig I [2, 3-g] Mk —3- BiE

[1537]  (fit# :63% )

[1538] LG TLEE™Y)

[1539] 'H-NMR(CDC1,) & :1.28(s,3H),1.40-1.60 (m,5H),1.56 (s, 1H), 1. 90-2. 00 (m, 2H) ,
2.59 (s,3H) , 2. 50-2. 85 (m, 6H) , 3. 23 (s, 1H) , 3. 63(d, ] = 10. 4Hz, 1H) , 3. 87 (d, J = 10. 4Hz,
1H),7. 16 (s, 1H), 7. 28 (s, 1H) , 7. 91 (s, 1H) »

[1540] MS(ESI)m/z ;421 [M+1]"

[15411  MS(ESI)m/z ;465[M+45]" (HCOOH H&4 )

[1542] & R SEitifs) 56

[1543]1  (3R™,4S™)-7- & ~4- ({[6- (4— &UHRZE ) -3-mimedt ] F3E | &3 ) -2,2,9- —H
%= -3,4- & —2H- kA IF (2, 3-g] Nk -3- BEERIR ER

[1544] e

[1545]  (3R™,4S™)-7- &l —4- ({[6- (4 &UAZE ) -3-mimedt ] 3L ) &3 ) -2,2,9- —H
Kk -3,4- & -2H- ML I [2, 3-g] MRk -3 B

[1546]  (ULF :16% )
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[1547]  'H-NMR(CDCl,) & :1.30(s,3H),1.59(s,3H), 1. 60 (brs, 1H),2.60 (s, 3H),2. 98 (s,
1H), 3. 75-4. 10 (m, 4H) , 7. 19 (s, 1H) , 7. 34 (s, 1H) , 7. 45(d, ] = 8.8Hz,2H),7.71(d, J =
9.0Hz, 1H),7.80(dd, J = 9.0,2. 2Hz, 1H),7.96(d, J = 8. 8Hz, 2H),8. 09 (s, 1H) ,8. 66 (d, J
= 2. 2Hz, IH) .

[1548] MS(ESI)m/z ;494 [M+1]"

[1549]  MS(ESI)m/z ;538 [M+45]" (HCOOH hi&4 )

[1550]  hERh

[1551]  (3R™,4S™)-7- & —4-({[6-(4- GAREE ) -3-mbme kL ] A} &%) -2,2,9- =F
5 -3,4- & 20 b IF [2, 3-g] Mk -3- BEERRR R

[1552] (% :67% )

[1553]  yhks (il 14

[1554] & R SEitifsl) 57

[1555]  (3R™,4S™)-4-[(2- XK JFRRIG L 1 56 ) 200 1-7- | -2,2,9- — 4k -3,4- —
2 —2H- nbig I [2, 3-g] MRk —3- B

[1556] (& :74% )

[1557]1 B LEE )

[1558]  'H-NMR(CDCl,) & :1.28(s,3H),1.58(s,3H),2.0(br),2.59(s,3H),3. 35 (br, IH),
3.75(d, J = 10. 2Hz, 1H) , 4. 04(dd, ] = 10. 2, 1. 1Hz, 1H) , 4. 06 (s, 2H) , 6. 60 (s, 1H) , 7. 16 (s,
1H),7.18-7. 27 (m, 2H) , 7. 30 (s, 1H) , 7. 46 (d, J = 8. 3Hz, 1H), 7. 49-7. 52 (m, 11) ,8. 08(d, J
= 1. 1Hz, 1H)

[1559] MS(ESI)m/z ;423 [M+1]"

[1560] & Rl SE s 58

[1561]  (BR™,4S™)-7- & —4-[(2- BRI I ) 25 1-2,2,9- = HI -3,4- & —2H- 1k
M JF [2, 3—g] WMk -3 i

[1562]
OH
HN/\J/\/
Cl _N ‘. LOH
N O

[1563] {E&/SU B, 1,2- B4 &kt (71w L,0.682mol) T2 3 N M AF] (3R*,4S
) -4- B\ -T- B -2,2,9- =L 3,4 A 20 WL I [2,3-g] MEM —3- B (100mg,
0. 343mmo1) F =S EREE (36mg, 0. 343mmol) [ =FELE (0. 50mL) ¥, 2RS¥ T2 iR &
YILE T0°CRHHE 25 /Mo RN SERUE, WA N SR LR, T T 13GT SON3 7 A 1 Ak
P A A VORI R R A A K s VR DR » AR e I B B T 0k 4 o T2 TR S id it
TR Aily ( Tkt / 2B CBE= 1/1) B3 B (B :59% ) .

[1564]  VREEE T ER V)

[1565] 'H-NMR(CDC1,) & :0.93(t, J = 6.9Hz,3H),1.28(s,3H), 1. 30-1. 50 (m, 4H) ,
1.57(s,3H),1.91 (brs,3H),2.59 (s, 3H),2.60-2.70 (m, 1H) , 2. 85-3. 00 (m, 1H),
3.60-3. 75 (m, 2H) , 3. 90-4. 00 (m, 1H) , 7. 16 (s, 1H) , 7. 28 (s, 1H) , 7. 99 (s, 0. 5H) , 8. 00 (s,
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0. 5H) .

[1566] MS(ESI)m/z ;379[M+1]"

[1567]1  MS(ESI)m/z ;423[M+45]" (HCOOH M&4 )

[1568] 4 i SE it 59

[1569]  (3R™,4S™)-2,2- —FZL —4-[(2- FFELE) &Ik 1-3,4- — & 20 ki Jf [2,
3-g] MEURME —3- B | DokEzh

[1570]

[1571] (3R ™,4S™)-6,7- — & 3} -3,4- — & 2,2- ~ F HE 4-2- K H 2 H &
F ) —2H-1- ZKFfnibmg -3 FiE

[1572]
HoN 2 JOH
[1573] SAEWM N latm B, % GR™,4S ™) -6- & FE -3,4- — & -2,2- — B I -7- 1

Bk —4-(2- 2RI ZFLEEE ) 20 ZEIFILIE —3- 1 (10. 0g, 28. Ommo1) 1 5% 405% (AER %Y, 1g)
(1) LEE (200mL) FWRAE MR FHikE 6 Do N SERT , 1 5 My vl i Ak e ik gk WK
Fitd B Hbr ) (e :98% ) .
[1574] BETLEEY)
[1575]  'H-NMR(CDCl,) & :1.13(s,3H),1.43 (s, 3H),2. 60-3. 00 (m, 4H), 2. 5-3. 5 (br, 6H) ,
3.47(d, J = 9.6Hz,1H),3.51(d, J = 9. 6Hz, IH),6. 12(s, 1H) ,6. 14 (s, 1H) , 7. 15-7. 50 (m,
5H)
[1576]  MS(ESI)m/z ;400 [M+1]", 327 (bp) -
[1577]  (3R™,4S™)-2,2- —F3 —4-[ (2- FE LK) &It 1-3,4- & -20- kgt [2,
3-g] MENRBHE -3 B2
[1578]

P

EN " _LOH
\Nm

[1579] ] (3R™,4S*)—6,7- — & & -3,4- — &4 -2,2- “ R E 4-Q-FEHE 2 EH
%5 ) —2H- ZRIFNEIE -3 BE (1. 5g, 4. 58mmol) ¥ LEE (30mL) ¥ H A 40% & — B /KE |
(997mg, 6. 87mmo1) , #R J5 i JE B ITR B W) AE =3 N o e 30 8. RV SERUE, i H A A
LR G 5 W4T B8R 80 FH b R ik 1 S 7 VB0 R R SR A B s v e 0%, 8 e I B BT
BEIFR Y. B RIR G YR R A ( Okt / SR CHE= 1/1) 133 B b= (K
K T4% ) o

[1580]  'H-NMR(CDCl1,) & :1.26(s,3H),1.56(s,3H),1.60(brs,1H),2.86(t, ] = 6.9Hz,
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1H), 2. 90-3. 10 (m, 3H) , 3. 62(d, J = 10. 4Hz, 1H),3.90(d, J = 10. 4Hz, 1H), 7. 24-7. 40 (m,
5H) , 7. 42 (s, 1H) , 7. 94 (s, 1H),8.05(d, ] = 1. THz, 1H),8.72(d, ] = 1. THz, 1H) ,

[1581]  MS(ESI)m/z ;350 [M+1]"

[1582] MS(ESI)m/z ;349[M-1]"

[1583]  (3R™,4S™)-2,2- —HZL —4-[(2- FFELFE) &Ik 1-3,4- — & 20 ki Jf [2,
3-g] MEVRME —3- % 1 DoRERE:

[1584] i (3R™,4S7)-2,2- — I3 —4-[(2- ZEF 23 ) &I ]-3,4- & —2H- MR If
[2,3-g] MR —3- BE (1. 18g,3. 38mmol) LR LME (22mL) ¥ T2 NI LRI
(471mg, 4. 06mmo1) , PR J5 44 TE IR S8 HE 10 7380 RNV 58U , SEH &), FH 1R
LERDEGR, TEASRI B A9 (U :61% ) .

[1585]  yRIK(O4E

[1586] mp :176-179°C (/3% )

[1587]  'H-NMR (DMSO-d.) & :1.20(s,3H),1.52(s,3H),2.90-3. 70 (m, 6H) , 4. 00-4. 15 (m,
10),4.71(d, J = 9. 1Hz, 1H),6. 07 (s, 2H) , 6. 34 (brs, 1), 7. 15-7. 45 (m, 5H) , 7. 43 (s, 11) ,
8.50 (s, 1H),8. 84 (s, 111) , 8. 88 (s, 1H) ,

[1588] &Lt 60

[1589]  (BR™,4S™)—4—{[2-(2- &I ) L3 ] &Ik ) -2,2- —FE -3,4- —& 20—t

H3F [2,3-g] MUk -3 BEhER £
[1590]
0
HY
N ~OH HC1
LT
N 0

[1591] A R sSEitdsl] 60 4% ML TG RS i) 59 () 51585 T .
[1592]  (3R™,4S7)-6,7- " &It -4-{[2- Q- FIRK) 2F 1 @I} -2,2- “HHE-3,4-
& —2H K IFFntkig —3- BE
[1593]

F

e
HoN ~__OH

[1594] (WK% :87% )
[1595]  HAGTEEE~Y
[1596] MS(ESI)m/z ;346 [M+1]"
[1597]1  MS(EST)m/z ;380 [M+45]" (HCOOH fin&4 )
[1598]  (3R™,4S™)-4—{[2-(2- W KIL ) LI ] &Ik ) -2,2- “HE -3,4- — & -20- it

W It [2,3-g] PENRDH -3- IF
[1599]

i)
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"z

NG
H
_N *_JOH
COCY
N 0
[1600]  (UL# :25% )
[1601] KT B =W

[1602] 'H-NMR(CDC1,) & :1.26(s,3H),1.57 (s,3H),1.74 (brs,2H),2. 85-3. 15(m, 4H),
3.61(d, J = 10.4Hz,1H),3.91(d, J = 10. 4Hz, 1H) , 7. 00-7. 15 (m, 3H) , 7. 15-7. 35 (m, 2H) ,
7.42 (s, 1H) ,7. 98 (s, 1H),8.66 (d, ] = 1. THz, 1H),8.72(d, ] = 1. THz, 1H) ,

[1603] MS(ESI)m/z ;368[M+1]"

[1604] MS(ESI)m/z ;412[M+45]" (HCOOH &4 )

[1605]  (3R™,4S™)-4—{[2-(2- W &I ) I ] &I ) -2,2- “HHE -3,4- & -20- it
MR JF [2, 3—g] MERN —3- BEERIR #h

[1606] (K% :95% )

[1607] L4

[1608] mp :265-268°C (73t )

[1609] & R SLitfsl 61

[1610]  (3R™,4S™)—4-{[2-(4- WAL ) &3 ] & HE ) -2,2- ZHFE -3,4- — & —2H- it

M I [2, 3—g] MENRIk —3- BEEhIR #h
[1611]
F
HN/\/©/
iN A _LOH HCl

[1612] A SEEf) 61 2 B TA s SE e 5] 59 /7 vEST .
[1613]  (3R",4S7)-6,7- &I 4-[{2-4-FIRKE) oF ) &I ]-2,2- —FHE -3,4- —

2 —2H-1- K Ifnbmg -3- B
[1614]
/\/©/F
H
HoN OH
[1615] (% :87% )
[1616] (AT B~

[1617]  'H-NMR(CDC1,) 6 :1.13(s,3H), 1. 45(s,3H), 1. 90 (brs, 4H) , 2. 75-3. 00 (m, 6H) ,
3.50-3. 70 (m, 2H) , 6. 16 (s, 1H) ,6. 29 (s, IH) , 7. 02(t, J = 8.5Hz,2H),7. 17(t, J = 8. bHz,
2H)

| Z
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[1618]  (3R™,4S™)—4-{[2-(4- KK ) oA ] &A1 -2,2- —HH -3,4- =& 20—t
R [2,3-g] MENRIbk —3— fiF
[1619]

[1620] (Y% :23% )

[1621] ML miRr=4

[1622] 'H-NMR(CDC1,) & :1.27(s,3H),1.57(s,3H),1.69 (brs,2H),2.83(t, ] = 6.9Hz,
2H) , 2. 90-3. 10 (m, 4H) , 3. 64 (d, J = 10. 4Hz, 1H),3.92(d, J = 10. 4Hz, 1H) , 6. 95-7. 05 (m,
2H) , 7. 15-7. 25 (m, 2H) , 7. 42 (s, 1H) , 7. 94 (s, 1), 8. 66 (d, J = 1.7Hz, 1H),8.73(d, J =
1. 7THz, 1H) »

[1623]  (3R™,4S™)—4-{[2-(4- |AKIL ) 43 ) &I ) -2,2- ZHIE -3,4- — & —2H- 1t
MR JF [2, 3—g] MERN —3- BEERIR #h

[1624] (K% :95% )

[1625]  FRthghd

[1626] mp :191-197°C (/3 )

[1627] & SLiifs) 62

[1628]  (3R™,4S™)-4-[(2- &L —2- KEE LI ) &K 1-2,2- Z I -3,4- & -2H- ik
Wi Jf (2, 3-g] MEVRIK -3 B

[1629]

HO.__Ph

oy

[1630] A RSEHER] 62 2 PSRN T & R SL HEH) 59 1 VAT .

[1631]  3R™,4S™)—6,7- "L 4-[ (- FRE2- KR LE) HI]-2,2- “HFHE-3,4-
& —2H-1- ZKFfnibmg —3- fiE

[1632]

t1Z

HoN OH
HgNm
[1633] (Y& #* :92%)

[1634]  ANHEZ> B 1P Pl AE X H fA
[1635] G I EE Y
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[1636] 'H-NMR(CDC1,) & :1.16(s,3H),1.43(s,3H),2.31(brs,7H),2.70-3. 05 (m,
3H) , 3. 50-3. 70 (m, 2H) , 4. 70-4. 80 (m, 1H) , 6. 16 (s, 1H) , 6. 53 (s,0. 5H) , 6. 58 (s, 0. 5H) ,
7.20-7. 40 (s, 5H) o

[1637]  (3R™,4S™)-4-[(2- BB —2- ZKIL L3 ) &It ]1-2,2- — 3L -3,4- & -2H- it
W I (2, 3-g] MEVRRK —3-

[1638]  (IK# :66% )

[1639]  ANRES) 25 P Al XS B A

[1640]  KELICE =M

[1641]  'H-NMR(CDC1,) & :1.30(s,3H),1.58(s,1.5H),1.59 (s, 1.5H), 1. 70 (brs,3H),
2.90-3. 10 (m, 2H) , 3. 71 (d, J = 10. 5Hz, 1H) , 3. 95—4. 05 (m, 1H) , 7. 20-7. 45 (m, 6H) , 8. 10 (s,
0.5H),8.12(s,0.5H),8.64(d, ] = 1. 9Hz, 1H),8. 73(d, ] = 1. 9Hz, 1H) .

[1642] MS(ESI)m/z ;366 [M+1]"

[1643] MS(ESI)m/z ;410 [M+45]" (HCOOH &4 )

[1644] &l SEiife] 63

[1645]  (3R™,4S7)-2,2- — B3 —4- [ FL & 5 -3,4- & —20- Mg I [2,3-¢] I8
Ibk —3— it 2k i £

[1646]

Hg’“\v/”\\//
_N ~_,OH
SO
N o)
[1647] & ESEHEH] 63 2 FSSLT& B SE i) 59 17757 .
[1648]  (3R™,4S™)-6,7- — &It -2,2- —HIL —4- RILF I -3,4- =& —2H-1- FIFfnit
Ml —3— W
[1649]
HN NN

HaN A_OH

Hsz
[1650]  (fir#s :98% )
[1651]  ARETE )
[1652]  'H-NMR(CDCI,) 8 :0.80-0.90 (m, 3H),0. 99 (s,3H), 1. 26 (s, 3H) , 1. 30~1. 50 (m, 5H) ,
2.20-2. 30 (m, LH) , 2. 40-2. 50 (m, 4H) , 3. 30-3. 60 (m, 4H) , 3. 90 (brs, 2H) , 4. 34 (brs, 2H) ,
4.93(d, J = 4. 4Hz, 1H) , 5. 89 (s, 111) , 6. 59 (s, 1H) ,
[1653] (3R *,4S*)-2,2- — It —4- R IL &K -3, 4- — & —20- L0 3 [2,3-¢] W 0g
Wk —3—
[1654]

H@”“\V/”\\//

e
X
N O
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[1655] (% :36% )
[1656]  FEAICE W)
[1657] 'H-NMR(CDC1,) & :0.90(t, J = 7.4Hz,3H),1.32(s,3H),1.20-1. 40 (m, 3H),
1. 60-1. 70 (m, 3H) , 1. 61 (s, 3H) , 1. 81 (brs, 2H) , 2. 60-2. 90 (m, 2H) , 3. 68 (d, ] = 10. 2Hz,
1H),3.93(d, J = 10. 2Hz, 1H), 7. 44 (s, 1H) ,8. 04 (s, 1H) , 8. 66 (d, J] = 1. 9Hz, 1H), 8. 74(d, J
= 1. 9Hz, 1H) .
[1658]  (3R™,4S™)-2,2- — H &L —4- R IL & & -3,4- & -20- mt g I [2,3-g] Mg
Wbk —3- M LR Eh
[1659]  (fit# :96% )
[1660] R (A 4h i
[1661] mp :209-212°C (43t )
[1662] MS(ESI)m/z ;316 [M+1]"
[1663] & s iifs) 64
[1664]  (3R™,4S7)-2,2,7,8- VWUFHE ~4-[ (2- FIEELFH ) &I 1-3,4- & —20- ML JF
[2,3-g] WElRmE —3- B 1 Hokigsh
[1665]

HN/\/Ph

N ~~OH COOH
LIE (
N 0 COOH
[1666] & R SEHf] 64 $2 FSSLT& B SE i) 59 17 75E3#T .
[1667]  (3R™,4S7™)-2,2,7,8- WUHF ~4-[ (2- FFLF ) &I 1-3,4- & 20~ nLig If

[2,3-g] MENRIH —3— [
[1668]

HN~-Ph
N X _OH

[1669] (A% :80% )

[1670] AT EEY

[1671]1  'H-NMR(CDC1,) & :1.24(s,3H),1.54(s,3H),2.68(s,6H),2.84(t, ] = 6. 9Hz, 21),
2.90-3. 10 (m, 4H) , 3. 59 (d, J = 10. 2Hz, 1H),3. 86(d, J = 10. 2Hz, 1H) , 7. 20-7. 40 (m, 61) ,
7.82(s, 1H).

[1672] MS(ESI)m/z ;378 [M+1]"

[1673]  MS(ESI)m/z ;380 [M+45]" (HCOOH H&4 )

[1674] & R SEiifs) 65

[1675] (3R™,4S™)-7,8- —~ Z H -2,2- "W HE 4-[2-F R 2 E) " £ 1-3,4- —
2 —2H- nbg I [2, 3-g] MENRIK —3- B

[1676]
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HN/\/Ph

N “_,OH
Cim
N 0

[1677] &R SEiifs) 65 $& B IT A L] 59 1720 4T
[1678]  (F :79% )
[1679]  FAEa[E {4
[1680] '"H-NMR(CDC1,) & :1.23(s,3H),1.39(q, J = 6.6Hz,6H),1.54(s,3H),
2. 80-2. 90 (m, 2H) , 2. 95-3. 10 (m, 10H) , 3. 60 (d, J = 10. 4Hz, 1H), 3. 85(d, J = 10. 4Hz, 1H),
7. 20-7. 40 (m, 6H) , 7. 81 (s, 1H) »
[1681] MS(ESI)m/z ;406 [M+1]"
[1682] & i SEjfs] 66
[1683]  (3R™,4S™)-2,2,8- = HF -7- kI ~4-[ Q- FFE L) HH 1-3,4- & 201t
i FF [2,3-g] MEVRIK —3— E
[1684]

N/\/Ph

H

[1685] & R SEfh) 66 ?ﬁﬁlﬁ%fﬂﬁé)ﬂ&ﬁmﬂ 59 E@ﬁ/izﬁﬁ
[1686] (% :33%, fKARMERSY )
[1687]1  HEIEE )
[1688] 'H-NMR(CDCl.) § :1.27(s,3H),1.57(s,3H), L. 66 (brs. 2H),2.72 (s, 3H), 2. 83 (t,
J = 6.9Hz,2H),2.90-3. 15(m,4H),3.61(d, J = 10. 2Hz, 1H),3.88(d, J = 10. 2Hz, 1H),
7.15-7. 35 (m, 5H) , 7. 36 (s, 1H) , 7. 50-7. 60 (m, 3H) , 7. 60-7. 70 (m, 2H) , 7. 97 (s, 1H) ,
[1689] MS(ESI)m/z ;440 M+1]"
[1690] & siiifs] 67
[1691]  (3R™,4S™)-2,2,7- = HH 8- FKIL ~4-[ (- FFE L) HH 1-3,4- & 201t
R FF [2,3-g] MEVRIK —3— [
[1692]
P

N X OH
\S
S ees

[1693] A e siitifsl] 67 4 ML TG e ] 59 (71584 T .

[1694] (% :29%, EitlPE o )

[1695] 1H—I\H\/[R(CDC13) & :1.26(s,3H),1.55(s,3H),2.72(s,3H),2.86(t, ] = 6.9Hz, 2H),
2.95-3.12(m,4H) ,3.62(d, J = 10. 20z, 1H),3.91(d, J = 10. 2Hz, 1H) , 7. 20-7. 35 (m, 5H) ,
7.42 (s, 1H) , 7. 45-7. 55 (m, 3H) , 7. 60-7. 70 (m, 2H) , 7. 90 (s, 1H) »

[1696] MS(ESI")m/z ;440 [M+1]"
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[1697] & Rl SLjitEf5) 68

[1698] (3R™,4S7)-2,2,8- = HIF —4-[ (2- KR ZIH) &I 1-3,4- & —20- ML I [2,
3-g] MRk —3- T 1 LoRkiREh

[1699]

HN’A\“/Ph
COOH

LICXC,

[1700] & RSEitE ) 68 #2 BTG L it 9 59 1) 7 VAT

[1701]  (3R7,4S7)-2,2,8- = HIZL —4-[ (2- EF 2L &I 1-3,4- — & —20- ML 3 [2,
3-g] MRk —3-

[1702]

N,A\V,FDh
[1703] (% :52% )

[1704]  AETEEY

[1705]  'H-NMR(CDC1,) & :1.25(s,3H),1.55(s,3H),2.72(s,3H),2. 84 (t, ] = 6. 9Hz, 2H),
2.90-3. 10 (m, 4H) , 3. 61 (d, J = 10. 4Hz, 1H),3. 87(d, J = 10. 4Hz, 1H), 7. 15-7. 40 (m, 6H) ,
7.89 (s, 1H),8. 54 (s, 1H)

[1706]  (3R™,4S7)-2,2,8- =HF —4-[ (2- KFE LK) &HE 1-3,4- & —20- ki Jf [2,
3-g] WERMK —3- B 1 HoRIR#h

[1707]  JEf4iam

[1708] mp :189-192°C (43fi#)

[1709] & p Lty 69

[1710]  (3R™,4S™)-4-[ 2-HCH L) &H ]-2,2- “HH -3,4- 4 -2H- Mg Jf [2,

3-g] MR —3- BE R IR Eh
[1711]
g/“\w/[:::]

[1712]  (3R™,4S™)-4-FHK: -2,2- — Eﬁ% -3, 4- & —2H- nitmg It [2, 3—g] MENEmK -3
[1713]

[1714] |7 (3R™,4S™)-4,6,7- =4}t -2,2- —HH -3,4- —4& —2H-1- A It —3— fiE
(280mg, 1. 256mmol) [ ZFF (5. 6mL) W I 40 % & B KW (226mg, 1. 56mmol) , 4R 5
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SRR TR 1 /DN RNV SERUE, AN 1mol/L R, ¥4 T B K%
B CIR GGG T2 R ZKAH A Imo 1 /L & A8 AL BN /K B VB0 15 22 pH14 . SR 5 T )ﬂiﬁ’ﬁ*
W 1R CRRAE, AT AL B v s, P B BT 0 F ik 4 o T2 iR & i
JRAELi ( LR WG / FlE= 10/1) 133 BAs=9 (U :35% ) »

[1715] kARG

[1716]  'H-NMR(CDCl,) & :1.26(s,3H),1.58(s,3H),2. 17 (brs,3H),3.49(d, J = 10. THz,
1H),3.92(d, J = 10. 7THz, 1H) , 7. 41 (s, 1H) , 8. 13 (s, 1H) , 8. 65 (s, 1H) , 8. 72 (s, 1H) .

[1717]  MS(ESI)m/z :246 [M+1]"

[1718]  (3R™,4S™)-4-[ - CHE L) &It 1-2,2- ZHFE -3,4- Z & -2H- ki Jf [2,

3-g] MENEMK —3- [
[1719]
@AQ

[17201  |i] (3R™,4S ™ )—-4- & 3L -2, 2- #Eﬁ -3,4- — & -2H- Mt W I [2,3-¢] mE R
bk —3— B (100mg, 0. 408mmo1) [ FEE (2mL) ¥R A CEF B (103mg, 0. 816mmol) , 24
Ja B T TR G A 250 T B 20 438 i HoA in NSRBI EAL Y (B1mg, 0. 816mmol) , 28
Ja P T TR G AR 20 TR 1 /N o SOV SE RS 5 T 3 TR I A AR B S A KBS
TR B L8 S B, F MO A A D 0%, AR IR B T8 0k i AR B TR &
YdE R AELIA ( Okt / SR CBE= 2/1) 13RI BFr) (SR 48% ) o

[1721]1 SR

[1722]  'H-NMR(CDCI,) : & 0. 80~1. 00 (m, 2H) , 1. 10~1. 40 (m, 4H) , 1. 31 (s, 3H) , 1. 44 (t, J =
7. 1Hz, 1H), 1. 60 (s, 3H) , 1. 65-1. 80 (m, 6H) , 2. 65—2. 90 (m, 2H) , 3. 68 (d, J = 10. 4Hz, 1H),
3.93(d, J = 10. 4Hz, 1H),7. 44 (s, 1H) ,8. 04 (s, 1H),8.67(d, J = 1.9Hz, 1H),8.73(d, J =
1. 9Hz, 1H) .

[1723]  (3R™,4S™)-4-[ - CHE LH) &It 1-2,2- ZHFE -3,4- — & —2H- Mg Jf [2,
3-g] MENREE —3- EEEh R £h

[1724] (Y% :89% )

[1725] B {Agha

[1726] mp :258-259°C ( Jpfift )

[1727]  MS(ESI)m/z ;356 [M+1]"

[1728]  MS(ESI)m/z ;400 [M+45]" (HCOOH H&4 )

[1729] & R SEitfs) 70

[1730]  (+)- kX -3- FFIE-2,2- “HHE —4-[(2- FEZE) &K 1-2,3,4,6- PU&, it
MR JF (2, 3—f] ZRFFIKME —7- fi

[1731]
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[1732] i (H)- R X 6,7- — & I -2,2- — FH 4-Q-FHLERE)-3,4- =
A —2H-1- ZE I -3 B (500mg, 1. 53mmol) Y —REkE (TmL) WA 4mol /L EALE
/ RS (0. 38mL) , 2R 5 B TR S AR S T HERE 16 438 AR M H A A SR
TR S (0. 21mL, 1. 53mmol) F1 = ZFEf% (0. 21mL, 1. 53mmol) , 2R J5 14 T B IR & W) 76 2505
TR LN PRI = SR (0. 63mL, 4. 58rnmol) , AR S T BUTITR G TE SR T
Bikk 2 /N o OV SERE, FIEA NN Imol /L 2R, f b ™Y 22 pH7-8. Bl JEos 72 i 1 Js
W L8 L BEAE L, Pl MR AN K s TR DRV, SR Ja IR IR AN T ik 4 o 1543 IR A
WIB R RCAE LA (PEE / &= 1/20) B3 B (R :40% ) .

[1733] BB E W)

[1734]  'H-NMR(CDC1,) & :1.15(s,3H), 1.30-1.41 (br,1H),1.45(s,3H),2. 71-3. 96 (m,
4H),3.51(d, ] = 9.9Hz,1H),3.67(d, J = 9.9Hz, 1H),6.51 (s, 1H),7. 12-7. 48 (m, 7H) ,
7.76 (s, 1H)

[1735] MS(ESI)m/z ;354 [M+1]"

[1736] A R sEifs) 71

[17371  (7R*,8S ) ~T-#F -6,6- “HR -8-[(2- RFELE) &I ]1-4,6,7,8- A -1,

b— EAN —4- B4 - E -3 i
[1738]

HN/\/Ph

Lm

[1739]  4-(1,1- —F%E —2- Wﬁ%ﬁ%& ) 25 F gk

[1740]
hon”
O

[1741] ] 4- ALK (15. Og, 121mmol) W ZME (75mL) ¥l h TUKAHI R AN 1, 8- —
BT [6.4. 01—k (23.9g, 157Tmmol) , 2R )5 4 T BUPIR A WAE 0°C T HiHE 30 438
(HEW 1) o ] 2 A2 —3- T —2- B (11. 7g, 139mmol) [ &M (75mL) ¥ FOkAE1IR
bn)\ 1,8 ZH 3 [6.4.0] Wk (23.9g, 15Tmmol) , ¥4 B RS WTE 0°C T Hi

0 4380, ARG A =R S IR BT (25. 4g, 121mmol) FFFF I MK VR A MAE 0°C R it 30 43 %h
( W 2) o FEFATAR (1) AN L, SRS A0 15 408 N nl g sl 2. 058
HUG  FHRETE 2R ER IR SR . RN SE U 4 S AR BN B R NS T
HOF IR 25 A B Imol /L SR R/KE UM BB W, K TE VR AW F R LR
U A WA tmol /L EhFR/KESBE: 1 IR, PV AR R S B /K B RDE A 2 IR, PRI &AL
B EDESE LIk RE A VA O KRR BE T . ZBHEHG, Bk R E A TR )5
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1 Y
[1742]  6- FR4R3E —2,2- —FI3E —2H-1- ZIFFnLiR

[1743]
Mwm
(9]

[1744] ¥ 4-(1, 1- ZF 3 —2- INFIEAAIE ) KA IEY 1, 2- — 528 (50mL) ¥AE 190°C R
Bt 2 /NI ROV SE R R 2 R . R AR B Ak aiil (2 / &A= 3/1)
132N H b9, AL AERY I (2 2, 1103 :61% ) .

[1745]  'H-NMR(CDCl,) & :1.41(s,6H),3.75(s,3H),5.64(d, J = 9.9Hz, 1H),6.28(d, ] =
9.9Hz, 1H),6.55(d, ] = 2. THz, 1H) , 6. 64-6. 73 (m, 2H)

[1746] LC/MS(ESI)m/z :191[M'+1]

[1747]  6- 4L —2,2- 5L ~7- 2L —2H-1- 2K Ifntb i

[1748]
Meom
O3N O

[1749] 54 6- 4 IE -2, 2- — I -2H-1- ZEIF0LAg (3. 1g, 16. 4dmmol) [ ZE& (6. 2mL)
MCBRRET (6. 2mL) VR AW FHUKYA 0, i DA IR (1. 37mL, 18. Ommol) , #A 5 K iR & W) 1
0°CRHiHE L /Do RIVSERE, H 1mol/L S AN KB B S NAESE T 1 TE 1 I s
W 28 25 (150mL) 2B BANAER mol/L EEABIKIETRPES: 2 Wk, T A AL e
W 1L IR ARJERA AU JC KRR ST . 28 SR Ja , Bk R B A (A 44k
(Ot / LR L= 6/1) 1SR OE R ER Y (IR :79% ) .

[1750]  'H-NMR(CDCI,) & :1.44(s,6H),3.91(s,3H),5.85(d, J = 9. 6Hz, 1H),6.33(d, ] =
9. 6Hz, 1H) , 6. 69 (s, 1H) , 7. 34 (s, 1H)

[1751]  LC/MS(ESI")m/z :236 [M'+1]

[1752]  (3R™,4R™)-3,4- M4, —6- FHE KR -2,2- —H I -7- 43t -3,4- — & -2H-1- ¢

FAk AR
OoN 9]

[1753]

[1754] o) &f 6- FI4RIE —2,2- — L —7- A3k —2H-1- 28 3F0tkAR (10. 0g, 42. 5mmol) [K]
IERE (300mL) o T2 S AN N- FRIEIBEME (0. 678mL, 8. 50mmol) \Ph,Ph salen %5l 4
M) (XX) (880mg, 0. 850mmo1) FVAEELZE (18. Tmg, 85. Ommol) , 2R G BHR ST HE 2 /Mt &
N 58 S A AL B B A VBN N B S N » T R s a8 - T B . 4T Ak
(IR LR CTEAEEL . ¥ A HUAH F K RS B TR e, AR e L K B B T4 . 75 HH
WG, BB A @it gl (Ot / ZBROBE= 4/1) BRI EERR B~ (I
R T5%, AT :99. 7% ee) o

[1755]  'H-NMR(CDC1,) & :1.26(s,3H),1.58(s,3H),3.53(d, J = 4. 3Hz, 1H),3.90(d, ] =
4. 3Hz, 1H) , 3. 95 (s, 3H) , 7. 08 (s, 1H) , 7. 33 (s, 1H) .
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[1756] MS(El)m/z :251[M']

[1757]  HPLC :18. 6 738 ( XJWeik 24. 1 53%h)

[1758] HPLC 4% {4 :Chiralcel OJ-RH, MeCN/MeOH/0. 01M NaCl /K % # = 1/3/5,1. 0mL/
min, 40°C, 256nm

[1759]1  (3R™,4S™)-6- F4 L —2,2- 3L -7 fifdk -4-[(2- HFHE LK) &I 1-3,4- =

& —2H-1- 2RIk —3- BE
[1760]

H /\/©
MeO OH

[17611  [a] (3R™,4R™) -3, 4- B4 —6- F4EE -2, 2- R -7- hY3E -3,4- & —2H-1- 2K
FEIER (2. 508, 9. 95mmol) ) 1,4- ZWELE (5. OmL) W T =8 T IMA S &R (1. 06g,
9.95mmol) F 2- ZRFEL LFENE (1. 50mL, 11. 9mmol) , SR J5 ¥ LR G TE 80°C T HiH: 1 /M.
SN 58 » AN AL B A TBOINN B S N T RV T SR SRR AL ¥H
FUAH PR A A RS AR5 R /K BRI 158 o 28 ) ik R id it A a4
th (%t / 2R LHE= 6/4) 13RI EICE TR TUR BArr9) GEERE )

[1762]1 'H-NMR(CDC1.) & :1.15(s,3H),1.47 (s, 3H),2.73-2. 95 (m,4H),3.60(d, ] =
10. OHz, 1H) , 3. 68 (d, J = 10. OHz, 1H), 3. 73 (s, 3H) , 6. 78 (s, 1H) , 7. 21-7. 35 (m, 6H)

[1763] MS(El)m/z :372[M]

[1764]  FUT 9L (2- ZEIL 2L ) BR *,4S * )-3- 3 —6- FH K -2,2- — I -7 fily
5 -3, 4- & —2H-1- APk —4- BRSNS

[1765]
Boclél&/<j

MeO ~ OH
[1766]  |i] (3R™,4S™)-6- P4 IE -2,2- — 3L —7- WYk —4-[ (2- KR LK) &K 1-3,
A- — & -2H-1- ZKIFnLeg —3— 2 (407mg, 1. 09mmo1) FHHREE — KU T HE (477mg, 2. 19mmol)
PIVY R (6. 0mL) ¥ T 0°C R AN = &5 (305mL, 2. 19mmol) , 28 5 B % 1R & WIAE
SV NP . O SE G » SRR R A K VAU N B S NSV T T 2
MR CIEAH . A NAHA Imol /L 3hFR/K S AN AN AL B VR e 5%, 2R o B e K B Bl T
Mo ZZHEHE, BB Al (Ot / CROBE= 4/1) B3GR
WEF=Y) (BF :88% ) .
[1767] MS(EI)m/z :473[M+1]
[1768]  HUTHE (2- I L) BR™,4S ™) -T- &I -3~ BH —6- FEI;L -2,2- —FHHE -3,

4— & —2H-1- ZRIFFnLn -4 FEFL IR I
[1769]

Ttz
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Boclél/\/©

MeO._ -~~~ _»OH

HZNMOK
[1770] KT 5 (2- ZKE 2K ) R 7,48 ™) -3- Ak -6- A I -2,2- —HHL -7- fi
3 -3,4- & -2H-1- A FEmkg —4- JEEIEF RS (1. 32g, 2. 80mmol) il 5% 40h% (132mg)
PR EE (26mL) YEWAESA A M ER FHH LR SN 5E /G » 1 e P R0 ok fek e 10
JE. ZRHBEANG, Bk RISt (Bk/ QR OFE= 4/1) B3 HEsr= (ICE -
94% ) o
(17711 el ik
[17721 LC/MS(ESI")m/z :443[M'+1]
[1773] KT - 2KFEELEE) BR™,4S™) - [7T- Q- R ABFE I ) -3- F3E —6- FHEIL -2,
2— THFE -3,4- A& -2H-1- ZRIFILRE —4- ] 2 R R

[1774]
Bocf;l ~ :
MeO 2 OH
oL X
CI\)kn o

[1775] RT3 (- EE R ) BR*,4S ™) -7T- &I -3- K -6- FHHE -2,2- —FH
=3,4- Z& —2H-1- ZKIFLmg —4- I FIRAE (270mg, 0. 61mmol) VY SUMKIR S T %
i I =43 (128 1 L, 0. 92mmol) FIE LEES (731 L,0. 92mmol) , SR JE ¥ TE B TR &
WITE W TR 2.5 /DI o N SE T, ) SRV N ZBE (ImL) AN AL B KA
T W TE T T R CBEAEEL, PR AN S AL B TR e, PR BREE T8, YR 4a o T BT
RS (Bkt/ LRLBE= 5/1) HEIEFY (BF 91% ).

[1776] o=

[1777]  2-& -N-[(BR™,4S™)-3,6- 5% -2,2- —HF 4-[(2- ZFIEL LK) &I 1-3,

4= & —2H-1- IR -7 35 1- L%
[1778]

W@
CI\/U\ m

[1779] U] 2k (2- RILLHE) (3R JAS ) ~[7T-(2- W OB AL ) -3- B -6- FH
H-2,9- T -3,4- & -2H-1- FEIEMLIE —4- B E RS (251mg, 0. 48mmol) [ A
e (5mL) W T 0°C RN =&ALA (M ) =S P REds i, 2. 42ml, 2. 42mmo) , 2R J5 44
TR G 2 /DI o RNV TERUE , 17 3L K, ¥ R H L8 £ KES( }fﬁ
PR R TR0 S B 7 VR R S A s VR W, P R BT 8%, IR o P T TR & A 2
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AEaift ( Okt / R EBE= 2/1) BRIHFY) (B3 :70% ) .

[1780] Mg

[1781]  'H-NMR(CDC1,) & :1.33(s,3H),1.44(s,3H),2.75-3.00 (m,4H),3.50(d, J =
9. 6Hz, 1H),3.60(d, J] = 9.6Hz, 1H),4. 23 (s,2H), 6. 58 (s, 1H) , 6. 83 (s, 1H) , 7. 20-7. 35 (m,
5H) , 8. 47 (s, 1H) »

[1782]  MS(ESI")m/z :405[M+1]"

[1783] MS(ESI)m/z :403[M-1]"

[1784]1  (TR*,8S*)-7- 23t -6,6- — I -8-[(2- EH L) &I 1-4,6,7,8- PU& -1

W@
LK

[1786] |7 2- 4 -N-[(3R™,4S™ )—3,6—~¥§3%—2,2—~Eﬁ%—4—[(Z—XEZ‘%) 7 ]-3,
4= Z & -2H-1- Ak g -7- & 1- S W% (120mg, 0. 30mmol) ) FEE (1. 2ml) ¥+ T
FiR T A EAFIKEEE (Imol1/L, 1. 5mL) , A JG¥TE EIR G0 FE 4 /NN o RV 581K
S o 1) He A I NN SUAL B KV VL, T LTS R TR SRR 2R B ﬂ%’@%n A EA KR
(Imo1/L) FHL AT AL B DLV, PR R B 115, W4 o 4T R & 4 1 i ek A 4l AL
(Cpt / SR CEE= 1/1) 132 Bsr (e :72% )

[1787]  JCfafE {4

[1788] 'H-NMR(CDC1,) 8 :1.14(s,3H),1.44(s,3H),2.75-3.00(m,4H),3.47(d, J =
9.9Hz, 1H),3.56(d, J = 9.9Hz, IH),4.50(d, J = 15. 4Hz, 1H),4.55(d, J = 15. 4Hz, 111),
6. 27 (s, 1H) , 6. 68 (s, 1H) , 7. 20-7. 35 (m, 5H) , 7. 74 (s, 1H) ,

[1789] MS(ESI)m/z :369 [M+1]"

[1790] MS(ESI)m/z :367M-1]"

[1791] A sciifs) 72

[1792]  (7R™,8S7%)-6,6- —FHF -8-[ (2- FKE ) HH]1-2,3,4,6,7,8- A& -1,5-

BN 4Bk - B -T- ORI
f_:_l/\/©

[1785]

[1793]
COOH

(K Con

[1794] | (7TR*,8S™)-7- ?‘%—6 6- "3 -8-[(2- XK 2 3E) &I 1-4,6,7,8- 111
& -1,5- A 4-FA A - B -3- Wi (42mg, 0. 11mmol) FIPYEIEMR (1. 2mL) ¥R T %6
T hIANEALEEEE (M Py mﬂkﬂﬁ%ﬁ A, 570 1 L, 0. 57mmo 1) , 28 5 ¥ T BRIV G WAE 90°C R
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BiE 1.5 /AN o OB SE R > ) FE P i N PR IR SN A VR, T VA TR LR LR AR
Y, PRI A B TR, PR R LT 088, W4 o 4 oK IR (13mg, 0. 11mmol) Tkt (1mL)
TEWE N IR FTE BRSPS R L BE (600 1 L) EB, 285 KB U RS W) =
HBEHERE 16 08 BRI 45 e AT 2 B AR~ (eE :60% ) .

[1795] VARl 14

[1796]  'H-NMR (DMSO-d6) & :1.04 (s, 3H), 1. 36 (s, 3H), 2. 85-3. 30 (m, 6H) , 3. 80-3. 85 (m,
1H),4.11(d, J = 4. 2Hz,2H),4. 15-4. 20 (m, 1H) , 6. 05 (s, 2H) , 6. 18 (s, 1H) , 6. 76 (s, 1H) ,
7. 20-7. 40 (m, 5H) .

[1797] & R sEitfsl 73

[1798]  (7TR”,8S™)-7-F¥t-4,6,6- = -8-[ (2- I ) ®IH]1-4,6,7,8- W& -1,

5= =5k ~4- Bok - B -3 MR R
H /\/©

[1799]
OH

nz

0

HCI
O~ N

:

[1800]  AUT % (2- FILHE) (TR™,8S ™) -[7- Hk -6,6- —FI%E -3- 484% -4,6,7,8-
A -1, 5= ZHOR —4- Bk - B 8- 4 ] WA RS

[1801]
o0cy
(o) N (@)
H

[1802] |q (TR™,8S™)-7- ¥ 3 -6,6- — H L 8-[(2- KE LK) &I ]-4,6,7,8- I
21,5 AR 4- A2 - B -3- 1 (150mg, 0. 41mmo1) [IPUSPEE (3mL) ¥+ T =ik
TN = EE N (851 L, 0. 61mmol) FlfxEE — 45U T BE (178mg, 0. 81mmol) , 2K J5 ¥ & I VR
EAE 90°C T HEFE 1.6 /Mo NV TERUE n Fe A I AEAT AL K 14 T8 R
M 18 LTEAEL, FVB A RAC s TR E s, R ER B T8, W4 . T TE iU R & 0 i ik A
Fedith (Bt / LR EE= 3/1) BRI ESY (KF :85% ).

[1803] MS(ESI)m/z :469[M+1]"

[1804] MS(ESI)m/z :467[M-1]"

[1805] AU T 2 (2-ZFEFH LK) (TR™,88 ™) -[7- 3% —4,6,6— — I -3- & A 4,6,7,
8- PU& -1,5- &% —4- Bk — & 8- & ] " A FIRNE

[1806]
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e
(0] Il\l (@)

[1807] [ BUT & (2- KIL LK) (TR™,8S ™) -[7- B2 4 6,6 — I -3- %X ~4,6,7,
8- PU& 1,5 &A% —4- A% - 1 8- 3 ] A HIRME (106mg, 0. 23mmol) ) — FT 5L A
i (2mL) FHEHP T =W T MABKIRE (T9mg, 0. 57mmol) FIFLEML (28 1 L, 0. 46mmol) , 2R 5
IR AW ST I HiFE 4 /o RV 5ERUT s 17 H A I AR Ak B K 4 TE
IS CTR SRR E, P VA AL TRE %, IR BR B T8, W4 . B iR & 4008
WRER AL (Ot / ZB = 2/1) B3 BF (R :100% ) .

[1808] MS(ESI)m/z :505[M+23]" (Na &4 )

[1809]  MS(ESI)m/z :527 [M+45]" (HCOOH HiI&4 )

[1810]  (7R™,8S™)-7-}¥t-4,6,6- =M -8-[ (2- I i) &I ]1-4,6,7,8- WA -1,
5— A A% —4- Ak - & -3 i

[1811]

(@) N O

[1812]  [AUT 3L (2- HHEEZHE) (TR, 8S ™) -[7- 23 —4,6,6- —FH —3- 4/ -4,6,7,
8- VUG —1,5- &A% —4- E % - B -8- 2k ] 2 KL FIREE (115mg, 0. 24mmol) K] £ 7k (2. 2mL)
WA TEE T MA dmo 1 /L &ALE - ZRELE (500 1 L) , 2R 5 F % i HITR & W0 =30 T Bt
5 /NI, SRS TE 50C R i HE 30 738l o SN 5E R » 1] e A0 N AR Rl PR S A 7K VT H4 TV Ak
[FIESHH CIR LEAE L, PRI AL B e, IR BR B 1158, Wk 4d . B TE iR 54008
WRERAELIAL ( Okt / 2R CEE= 1/2) BRI B (R :76% ) .

[1813] LR~

[1814] '"H-NMR(CDC1,) & :1.17(s,3H),1.47(s,3H),2.75-3. 00 (m,4H) , 3. 29 (s, 3H) ,
3.49(d, J = 9.9Hz,1H),3.58(d, J] = 9.9Hz, 1H) ,4. 52(d, J = 15. 1Hz, 1H),4.58(d, ] =
15. 1Hz, 1H) , 6. 42 (s, 1H) , 6. 68 (s, 1H) , 7. 20~7. 35 (m, 5H) .

[1815] MS(ESI)m/z :383[M+1]"

[1816]  MS(ESI)m/z :427 [M+45]" (HCOOH fn&4 )

[1817]  (7TR™,8S™)-7-}¥t-4,6,6- =R -8-[ (2- I i) &I ]1-4,6,7,8- W& -1,
5— A% —4- Ak - -3- Wi

[1818] [ (TR™,8S™)-7- &%k —4,6,6- —HF —8-[(2- FFLFH) &FE 14,6,7,8- 1
A -1,5- Z5I% —4- Bk - & -3-fi] (65mg,0. 17mmol) (L (2. 2mL) ¥ T 230 T
A 4mol/L ZALE - &4& (200 w L), R 5 TE TR A0 E 2500 T HHE 10 4380, RV 58K
J& B TE R &5 dn g AR B H bR (I 293% ) o
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[1819] vk €[l {4

[1820] & SLitifs) 74

[18211  (£)- X -7-J2%E -6,6- ZF3 -8-[(2- I LH) & 1-1,6,7,8- TUE 4,
5— AN -1 B - B -2- i

[1822]
H HN/\/©
A 6%
(@) (@)

[1823] 2- S FAEL —4-(1, 1- —FEE —2- TARIEAIE ) -1- il - oK

MOMOD/O
e

[1825] ] 4- % —2— AHZEK®y (1. 6g,10. 2mmo 1) [IPUEMEIE (32mL) ¥ T EE F A
AR FE®E (1. 23g, 15. 3mmol) FI R N2k L EEf& (2. 66mL, 15. 3mmol) , 2R J5 44 T IR
EAEER TR L/ o RNV TERUE, ] H A I AN S KT TR R &
% CEAREL, F AN S B T s, PR B T8, R4 . &4kl (553mg, 12. 3mmol) F
1= 3L —2- T H —1- % (1. 23mL, 12. Tmmo1) T 0°C NI ZFr T s KR A i — 2L Lk
fiie (17mL) W, RGBT TR SR 7 /N o RN 58 E » 1) e A i AN i R S Ak 4
TSI W TE TSR LR CBEAE R, AR RT S A B VR VeI » PR BR B T8, IR 4 o 4 TE
IR A A AL (Bt / LR ABE= 5/1) BRI E=Y (KF :94% ) .
[1826]  F iR =4

[1827]  7- A4IL 4L -2, 2- — % —6- filydL —2H-1- ZE IR

[1828]
O;N N

MOMOm
[1820] ¥ 2- FFARJE A AR JE —4- (1, 1- A 3k —2— T bR L 40 3 ) —1- Al 3 - 2K (2. 1g,
7.92mmol) H S (21mL) VAL 200°C R R 0.5 /DI RN SERUE K TR G )
WHE, B RERFEAL (CFt/ ZROEE= 5/1)  HILIFE] B FRr= R X 8 5 Ak iR A
YLD (B :T7% )
[1830] PR
[1831]  'H-NMR(CDC1,) & :1.46(s,6H),3.53(s,1.5H),3.58(s,1.5H),5.10(s, 1H),
5.27 (s, 1H),5.64(d, ] = 10. 4Hz,0. 5H) , 5. 74 (d, J = 10. 4Hz,0. 5H) ,6. 27 (d, J = 10. 4Hz,
0. 5H) , 6. 60—6. 70 (m, 1. 5H) , 7. 67 (s, 0. 5H) , 7. 77(d, J = 9. 1Hz, 0. 5H) .
[1832]  (+)- Jea\ -3- ¥R -7- FAEEE AR -2, 2- ZHE -6- i3t -3,4- —& —2H-1- K
Atk —4-
[1833]
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OH
OsN Br
Momom

[1834] [ 7- AR AL -2, 2- I -6 G2k —2H-1— ZX Itk g A DX 3 7 A PR IR VR A
) (1. 5g,5. 65mmol) 7E— FFEEMEHA (17mL) A& KB T 3300 T I N- YR B W %
(1. 21g,6. 78mmo1) , R 5 HF TE LIRS DL HE 3 /N o [N 58 B » [ LA I AN R S Ak
IR o T RIS W TR LR AR B, FH W R TR 8 N 7K s v R R Ak A v s v 35 »
IR LT, Wi . ¥R RSB R4 (Ckt / SR ClE= 7/1) 133 Hbrr™
v (3 :27% ) .

[1835] L (AL[f {4

[1836] 'H-NMR(CDC1,) & :1.45(s,3H),1.63(s,3H),2.73(d, J = 4. 4Hz, 1H), 3. 52 (s, 3H) ,
4.08(d, ] = 9. 4Hz, 1H),4. 88(dd, ] = 9. 4,4. 4Hz, 1H),6. 71 (s, IH),8. 16 (s, 1H) »

[1837]  3,4- 5 —7- AEIEFEIL -2,2- —HIE -6- gt -3,4- & —2H-1- ZJFF kg

[1838]
o

MOMO (@]

[1839] o] (+)- Jx o -3- R -7- P & & F & 2 -2,2- = F K& -6-fif 2% -3,4- =
A —2H-1- A FF kAR —4- B (550mg, 1. 52mmo 1) ) —HELE (5. bml) ¥ T2 F I Imol/
L S ALK (1. 82mL, 1. 82mmol) , 2R S ¥ T IR G it 2 /i o RNV 5E UG » 17
SR INTK, B T BRIV W R TR & TR AR B, FH P AR At PR M 7 3 R0 P R LA B v Vi
ek, BB EE T, W45 . IR G WE ek kel (Ot / SR CTE= 4/1) 13
BIEFR (ER 78% ) .

[1840] IR~

[1841]  'H-NMR(CDCI,) & :1.32(s,3H),1.59(s,3H),3.51(s,3H),3.52(d, ] = 3. 9Hz, 1H),
3.91(d, J = 3.9Hz, 1H),5. 26 (s, 2H) , 6. 73 (s, 1H) , 8. 05 (s, 1H)

[1842] (+)- X -7T- PEEREIE -2, 2- PR -6-KE4-[ Q- R E) | ]1-3,

4— & —2H-1- ZIFnkig -3 g
[1843]

L
MOMO (@)

[1844] [ 3,4- B4R —7- AR L4 IE -2, 2- I —6- Mgk -3,4- — & —2H-1- It
IR (332mg, 1. 18mmol) [ —REHE (1. 3mL) ¥V T2 NI & & ER 2 (126mg, 1. 18mmol)
M 2- I CHNE (214mg, 1. TTmmol) , 2R 5 T VR -G i HE 2 /Mo RV SERS , 1] 2
PRI VLR PR SV KOSV T I T LR LB AR, FH A S Ak A s v e vas » F
FREETHE, W4s . PR G Yd i A2t ( 2kt / SRS WE= 3/1) 132 BAR =
(e :73% ) .
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[1845]  BEEHIR ™)

[1846] 'H-NMR(CDCl,) & :1.19(s,3H), 1. 47 (s,3H), 2. 75-3. 00 (m, 4H) , 3. 45-3. 55 (m, 2H) ,
3.50 (s, 3H) ,5. 24 (s, 2H) , 6. 66 (s, [H), 7. 15-7. 40 (m, 5H) , 7. 72 (s, 1H) ,

[1847]1  (+)- X -6- 2 -7T- FREFHEKE -2, 2- I A-[ - FKHELE) BHE]-3,

4= & —20-1- ZEIFLE -3
[1848]

N
MOMO O

[1849] | (£)- A -7T- A A -2,2- " HE -6-HE 4-[ Q- FHZHE) &
5 ]-3,4- & -2H-1- ZKIFnki (265mg, 0. 66mmol) L EE (5ml) W TER FIA
5% 4HK (AER 7Y, 13mg) , 2R Jo T BURIR G e SR IR o RV 58 BT » T R
VR T A L, W41 2 B AR (RO 298% ) .

[1850]  FREHAR =)

[1851] 'H-NMR(CDCl,) & :1.13(s,3H),1.43(s,3H),2.70-3.05(m,8H),3.51 (s,
3H) , 3. 52-3. 60 (m, 2H) , 5. 12 (s, 2H) ,6. 21 (s, 1H),6.51 (s, 1H), 7. 20-7. 50 (m, 5H) .
2=/ N-{(H)- kA -3-FE-T-FHEFEAE 2,2- —FEA-[Q-FELHE) &
H1-3,4- & -2H-1- FIFnkmg -6- 3L 1 - 2%

[1852]
0] /*\\,/I::::]
o/Y HN
MOMO o)

[1853] [\ —6- 2k —7- AT -2,2- S 4-[(2- KIL o) &% -3,
4- T8 -2H-1- ZXFF bR —3- B (242mg, 0. 65mmol) 1) LR LM — — FF 25 R BL G VR A v i
(5mL) T 0C TN AM &AL - ZRELEHE W (194 1 L, 0. 78mmol) , 2R Ji5 % i TR & A9
FE 5 8. P IIARLBER (88mg, 0. 78mmol) , SR TE PR G HiHE 15 38h. &
N 5E R TR FE N B RO R BR S B 7K 8 4 T U B TR G BR AR E, FH i
S DR, TR BE T 0k 4 . R PR Y@ S ik AR 4l (bt / LR &
fe= 1/1) 32 B9 (I :79% ) .

[1854] Rk AR =

[1855] 'H-NMR(CDC1,) & :1.17(s,3H),1.45(s,3H),2.75-3.00 (m,4H),3.43(d, J =
9. 9Hz, 1H),3.50(s,3H),3.59(d, ] = 9.9Hz, 1H),4. 20 (s, 2H) ,5. 19 (s, 2H) , 6. 61 (s, 1H) ,
7.15-7. 30 (m, 5H) , 8. 14 (s, 1H) , 8. 73 (s, 1H) &

[1856] MS(ESI)m/z :449[M+1]"

[1857]  MS(ESI)m/z :447[M-1]"

[1858]  2- &l -N-{(+)- Jxa -3,7- "3 -2,2- “HF 4-[(2- ZKF %) "HE 1-3,

354



CN 101429200 B WO B 352/373 7T

4= & —2H-1- KIFALIR —6- 3L | - LR«

[1859]
CI//\\fﬁ HN™ ™~ ::

HN OH

HO o)

[1860] i) 2— &l ~N-{ (&)~ o -3- BHk -7- PRI PEE -2,2- ZFE 4-[(2- K&
L) R 1-3,4- & -2H-1- ZRIFLmE -6- 2 | - 4WERZ (228mg, 0. 51mmol) 1 =% F 4t
(6mL) AT 0°C I = BRALH (M (1) = SR e i, 2. 42mL, 2. 42mmo 1) 5 4R 5 ¥4 T ik
FIVRADERE 2 /NI o SR 5E B » 1) 2 A m N BRI 0 R e R S B 7K V¥R 4 T B D T
FH T8 LA HL, P A R0 R S AN /K VA VRORD R S A B A VR ki, TR R B T8, IR 4 15
B HbRY (BZE :100% ) .

[1861]  JLEEE )

[1862] MS(ESI)m/z :405[M+1]"

[1863] MS(ESI)m/z :403[M-1]"

[1864]  (+)- kX -7T-F2k -6,6- ZF3 8-[(2- I L) &H 1-1,6,7,8- I 4,
5— Ak -1 Ak - -2- [l

[1865]
peses
O O

[1866] 1] 2— G —N-{ (&) - A -3,7- =5 -2, 2- “HI 4-[ - RE L) &3 1-3,
4= & -2H-1- ZRFF0Lg —6- 2% - 2Bk (187mg, 0. 46mmol) [ FEE (2mL) ¥ T =0
TN EE KR (Imol /L, 1. 8mL) , 2R 5 # T IR -G D HE 3 /NN o RN 58S » 7]
A NI A KL T S T L8 SRR EL, A 1mo1/L S A AL B 7K B FH
IR G AL B e, FIDEREE T8, Wk 4e . IR R S Bt il Al (2t / &
M OlE= 1/3) BRIH (IR 61% ) .

[1867]1 TR =)

[1868] 'H-NMR(CDC1,) & :1.14(s,3H),1.45(s,3H),2.65-3. 00 (m,4H),3.53(d, ] =
9.9Hz, 11),3.57(d, J = 9.9Hz, 1) ,4.50(d, J = 15. 4Hz, 1H),4. 56 (d, ] = 15. 4lz, L1),
5.99 (s, 1H) , 6. 40 (s, 1H) , 7, 15-7. 40 (m, 5H) .

[1869] MS(ESI)m/z :369[M+1]"

[1870] & R SEifsl 75

[1871]  (+£)- k3 -6,6- ZHIEE -8-[(2- KFLH) =& ]1-1,2,3,6,7,8- /"4 4,5~ —
AN -1 H AR - BT L DokRER

[1872]
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7
J @

TN AN
H N =~
N OH [COOH
|
Eo o COOH
[1873] <i>_}iit _67 6— :Eﬁ%_8_[<2_ X%Z%> ﬁ% ]_1727 37 67 77 8- /‘—\% _47 h—-—

Ak -1- B - B T
[1874]

N OH

COCK
[1875] 1] (£)- A -7T- % -6,6- ~F I -8-[(2- KFE L) &FE 1-1,6,7,8- 14
S -4,5- 4 -1- A2 - B -2-fil] (67mg,0. 18mmol) T T2y N AN ASALEEA (IM [¥11Y
SRR, 910 1 L, 0. 91mmo) , 4R 5 T B VR A 7E 90°C R HiHt 0.5 /NN o RV 58
S o 1) HE A I N R IR AN 7K IV T RV T LR TR AR X, FH A R S A ks VR
B, T EREE T15, Wk 4 » W VTR A B i i kR4l ( LR 418 152 BArr=4 (I
% :59% ).
[1876] TR~
[1877] 'H-NMR(CDCl,) & :1.13(s,3H),1.43(s,3H),2. 75-3. 00 (m,4H) , 3. 30-3. 35 (m,
2H) , 3. 50-3. 70 (m, 2H) , 4. 15-4. 25 (m, 2H) , 6. 12 (s, 1H) , 6. 25 (s, 1H) , 7. 20-7. 35 (m, 5H) .
[1878] MS(ESI)m/z :355[M+1]"
[1879]1  MS(ESI)m/z :389[M+45]" (HCOOH M&4 )
[1880]  (+)- e -6,6- —HIH -8-[(2- I LK) HHE ]-1,2,3,6,7,8- 734 —4,5- —
Ak -1 BAR - B T 1 DoRIRE
[18811 | (+)- xR —6,6- I -8-[(2- EXELE) ®H1-1,2,3,6,7,8- & 4,
5— TR -1- B - B -T- TR LR S (800w L) W T PN Bk EE (14mg,
0. 12mmo1) , 2R JG ¥4 T B FITR G- B 10 08P, R A Cke (ImL) HETE TR 59
76 0°C T HEFE 30 4380, BB 4 s B 152 Bhr9 (R :73% ) »
[1882]  VRKEAZ:ih
[1883] mp :162-162°C (43t )
[1884]  'H-NMR (DMSO-dg) & :1.04(s,3H),1.36(s,3H),2.85-3. 30 (m, 6H) , 3. 80-3. 85 (m,
1H),4.11(d, J = 4. 2Hz,2H) ,4. 15-4. 20 (m, 1H) , 6. 05 (s, 2H) , 6. 18 (s, 1H) , 6. 76 (s, 1H) ,
7. 20-7. 40 (m, 5H) .
[1885] 5 R sLiifsl 76
[1886]  (3R™,4S™)-4-{[2-(4- &I ) &3 ) &L ) -T- BEF I -2,2,9- =¥ -3,
4= & —2H- nbAg If (2, 3-g] MEmk —3- i
[1887]
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[1888] AL HA B SLEM] 18 I TvEG . (K :42% ) .

[1889]  FHEA4hiR

[1890] mp :147-152°C

[1891]1 'H-NMR(CDC1,) ;1.26(s,3H),1.56 (s, 3H),2.59(s,3H),2. 84-2. 86 (m, 2H) ,
2.92-3.09 (m, 2H),3.64(d, J] = 10.5Hz, 1H),3.89(d, ] = 10. 2Hz, 1H),4. 83 (s, 2H),
6. 99-7. 05 (m, 3H) , 7. 12-7. 23 (m, 2H) , 7. 29 (s, 1H) , 7. 81 (s, 1H)

[1892] MS(ESI)m/z ;411 [M+1]"

[1893] MS(ESI )m/z ;455[M+45]" (HCOOH &4 )

[1894] & R SLitufs) 77

[1895]  (3R™,4S7)-2,2- —HE 4-[(2- FFE L) &FE 1-3,4- & 20 Mt [2,

3—g] MWK —3— % 1 SRR ER
[1896]
!:\l/\/©
COZH

[1897] 2,2 —HZE —2H- MMGIE [2, 3-g] Wk
[1898]

/N AN

= o)

[1899] ZE & S F, [ 6- & % —2,2- — FIE {4 4% (3.88g,22. lmmol) Hl = & 1k 47
(55. Omg, 0. 265mmol) [ — & — B — H MK (Sml) WP T = A 1,3- N —
(0. 639mL, 8. 84mmo1) 1 =1F T LB (0. 132mL,0. 530mmol) , 4R J5 ¥ JE TR & ) 45 180°C
NRERE 5 N VSERE, WL florisil AR A ELAYIFE B R AR E L
kA (Tt / IR CEE= 5/1) 132 BAs 9 (IE :59% ) .

[1900]  JKETEE 1)

[1901]  'H-NMR(CDC1,) ;1.49(s,6H),5.91(d, J = 9.9Hz,1H),6.59(d, J = 9.9Hz, 1H),
7.08 (s, 1H) , 7. 24-7. 28 (m, 1H) , 7. 67 (s, 1) , 7. 93(d, J = 8. 0Hz, 1H),8. 70 (dd, ] = 4. 1Hz,
1. THz, 1H)

[1902]  MS(ESI)m/z ;212[M+1]"

[1903]  (3R™,4R™)-3,4- M4 -2,2- —HHE -3,4- 5 —2H- mtigiIF (2, 3-g] Mk
[1904]
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N

’

X o

[1905]  iZALA WL G RS EA] 12 (1) 5156 i

[1906] (& :65% )

[1907]  CHIRALPAK AD-RH20mM % % & 22 mh i (pH8. 0) / £ JiF = 60/40, {% ¥ I [H] :7. 3 43
B,

[1908]  FREa[H 1k

[1909]  'H-NMR(CDC1.) ;1.30(s,3H),1.65(s,3H),3.61(d, ] = 4.4Hz,1H),4.18(d, ] =
4. 4Hz, 1H) , 7. 17 (s, 1H) , 7. 34 (dd, ] = 8. 5Hz, 4. 4Hz, 1H) ,8.01(d, J = 7. THz, 1H) ,8. 12 (s,
1H),8.79(dd, J = 4. 1Hz, 1. THz, 1H)

[1910] MS(ESI)m/z ;228 [M+1]"

[1911]  (BR™,4S7)-2,2- & 4-[ (- FFE L) &FE 1-3,4- & —20- Mkt [2,
3-g] Mk —3- F

[1912]

[1913] (&% :58% )

[1914] MS(ESI)m/z ;349 [M+1]"

[1915]  MS(ESI)m/z ;393[M+45]" (HCOOH M&4 )

[1916]  (3R™,4S™)-2,2- —HZ 4-[(2- FFELE) &Ik 1-3,4- — & 20 ki Jif [2,
3-g] Mk —3- [ 1 kIR R

(19171 (Y& :79% )

[1918] a4

[1919] mp :187-192°C (43t )

[1920]  'H-NMR (DMSO-d,) ;1. 16 (s, 3H), 1. 50 (s, 3H) , 2. 94-3. 00 (m, 1H) , 3. 09-3. 20 (m, 2H) ,
3. 34-3. 37 (m, 1H) , 4. 07-4. 11 (m, 1H) , 4. 69 (d, J = 9. 4Hz, 1H) , 6. 05 (s, 2H) , 6. 32 (brs, 1H) ,
7.23-7.39 (m, 6H) , 7. 49 (dd, J = 8. 3Hz, 4. 1Hz, 1H),8. 22(d, J = 8. 3Hz, 11),8. 44 (s, 11,
8.80(d, J = 3.9Hz, 1H) .

[1921] A R sEitfsl 78

[1922]  (3R™,4S™)-7T-50 -2,2,9- = 4-{[2-(1-migkedt ) 2] ®F&E)1-3,4- =
2 —2H- nbig I [2, 3-g] MRk —3- B

[1923]
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|4N/“\V/K[::>
' OH

Cl N
e
VLK

[1924]  ZALA YL I G SR 19 (15155
[1925] (¥ :30% )
[1926] FEETEE )
[1927]  'H-NMR(CDCL,) & :1.19(s,3H),1.50(s,3H),2. 05-2. 15 (br, 2H), 2. 49 (s, 3H) ,
3.09-3. 32 (m, 10H) , 4. 60-5. 20 (br, 2H) , 7. 06 (s, 1H) , 7. 11 (s, 1H) , 7. 88 (s, 1H) ,
[1928] MS(ESI+)m/z ;390 [M+1]"
[1929] & R SEitfsl 79
[1930]  (3R™,4S™)-7-%(-2,2,9- =M -4-{[2-(1,2,4- =M -1- %) 2T 7@ 1-3,
4- 4 -2H- nbig I [2, 3-g] MEmk —3- BE
[1931]
N=\
HN/\/NWN
 __OH

Ci N
=
A

o)

[1932]  ZALG WA S 19 177756 o
[1933] (Y% :32% )
[1934] ki (afill 4
[1935]  'H-NMR(CDCI1,) 8 :1.28(s,3H), 1.57 (s, 3H),2. 00 (br), 2. 58 (s, 3H) , 3. 23-3. 35 (m,
2H),3.63(d, J = 10. 2Hz, 1H),3.90(d, J = 10. 2Hz, 1H) , 4. 29-4. 38 (m, 2H) , 7. 15 (s, 1H) ,
7.27 (s, 1H),7.99 (m, 2H) , 8. 18 (s, 1H) »
[1936] MS(ESI)m/z ;388[M+1]"
[1937] & RSEitifsl 80
[1938]  (3R™,4S™)-T- REEM I -2,2,9- = HE —4- [RIEFHE -3,4- A —2H- g It
[2,3-g] Mk —3- 2
[1939]
HN S
Ho N *_sOH
N 0

[1940]  iZALA Y IRIE G ST 18 (M G i

[1941] (g3 :38% )

[1942] k(AL

[1943]  'H-NMR(CDCL,) & :0.88-0.93(m,3H), 1. 29 (s, 3H), 1. 33-1. 37 (m, 4H) , 1. 59 (s, 3H) ,
1. 60 (m, 2H) , 2. 60 (s, 3H) , 2. 66-2. 84 (m, 2H) , 3. 68 (d, ] = 10. 5Hz, 1H) , 3. 94 (d, ] = 10. 5Hz,
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1H) , 4. 83 (s, 2H) , 7. 04 (s, 1H) , 7. 31 (s, 1H) , 7. 99 (s, 1H)

[1944]  MS(ESI)m/z ;359[M+1]"

[1945] & RS 81

[1946]  (3R™,4S™)~-4-[ - RFEE LH) &I 1-2,2- ZHF -3,4- 4 —2H- kg It [2,

3-g] MElRRk —3— ¥
[1947]

H /\/O
N OH
LK

[1948]  ZAL B4 A SEHER) 59 17 VE A .
[1949] (3R™,4S™)-6,7- @A 4-[Q-H K oK) "mi 1-2,2- —HFH -3,4- —

A —2H-1- ZR Ptk -3 %
HN/\/O

a1z

[1950]

HoN “_4OH
[1951] HETEE=Y)

[1952]  (3R™,4S™)—-4-[ (- RFEELF) &I 1-2,2- ZHF -3,4- — 4 —2H- kg It [2,
3-g] MElRNk —3- i

[1953] 'H-NMR(CDC1,) & :1.05 (m,2H),1.31(s,3H),1.50-1.90 (m,9H), 1.59 (s, 3H),
2. 60-2. 90 (m, 2H) , 3. 37 (brs, 1H),3. 68(d, J = 10.4Hz, 1H),3.93(d, J = 10. 4Hz, 11),
7.44 (s, 1H),8. 03 (s, 1H),8.66(d, ] = 1. THz, 1H),8.74(d, ] = 1. THz, 1H) .

[1954] & RS 82

[1955]  (3R™,4S™)-3- 3 -2,2,9- =R —4-[ - KL LK) HHFE]T-3,4- A -20-1ik

Mg 3 (2, 3—g] méEubk -7 IR
[1956]

H ﬁ
HOOC N OH
TCLX

[1957] [ Sl 14 BTk (3R™,4S™) -3 3855 -2,2,9- = —4-[ (2- RFELH)
A 1-3,4- & -2H- nikig I [2,3-g] MMk -7- S (465mg, 1. 20mmol) [ Z B (5mL) ¥
WP TR T IS ALK (3mol /L, 5mL) , 4R Jim 45 T BRI TR A WA IR B i 4 F 4
2 N AEIE SR, BRI Imol /L 2hER AN, BT H R € R A g S
FIHFR (B :90% ) .

[1958] ([ {4

|z
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[1959]1 'H-NMR(CDC1,) & :1.07(s,3H),1.41(s,3H),2.46 (s, 3H),2.89-3. 08 (br, 2H),
3.10-3. 28 (br, 2H) , 4. 03-4. 22 (br, LH) , 4. 30-4. 44 (br, 1H) , 7. 01-7. 54 (m, TH) , 7. 86 (s,
1H), 8. 51-8. 73 (br, 1H)

[1960] MS(ESI)m/z ;407 [M+1]"

[1961] & RSt 83

[1962] (3R™,4S™)-T- R IL P H -2,2,9- =PI 4-[(2- FE L HE) HIHE ]-3,4- —
2 —2H- mbg I [2, 3-g] Mk —3- BE 2 kIR #h

[1963]

HoN" N CO,H
X o 2[
[1964] (3R™,4S™)-T- &I F I -2,2,9- = I 4-[ (- K 2K ) =3 1-3,4- =
& —2H- MEM I [2, 3—g] Mk —3- i
[1965]
HN/'\/Ph
HoN _N A __OH

X 0

[1966] )& SEiEf) 14 ATk (3R™,48™) -3- 2% -2,2,9- I -4-[ (2- K LE)
A ]-3,4- & 20— L I [2, 3-g] MEMK -7- A S (110mg, 0. 283mmol) K48 (5mL) %
W T EER I 10% Pd/C(22mg) , SR ¥ TE UV IR A WTE A/ AU T BiRE 2 /it o ROV 58
FSCJE S o T RS R VR I ek e U, 28 R, RS R B R K I N BIBR AR, 4
T ¥R S0 R, TS KB BR BT , ZR VRT3 3 (3R ™, 4S ™) -T- &% -2, 2,
9- = HIIL —4-[(2- R R & 1-3,4- =& -2H- mkisgIF [2, 3-g] MEmbk —3- B [k =4
(75. 1mg)

[1967]  'H-NMR(CDC1,) & ;1. 14(s,3H),1.46(s,3H),2.48(s,3H),2. 73 (t, ] = 6. 6Hz, 2H),
2. 88-2. 95 (m, 2H) , 3. 53(d, ] = 10. 5Hz, 1H) , 3. 77(d, J = 10. 2Hz, 1H) , 3. 98 (s, 2H) , 7. 04 (s,
1H) , 7. 12-7. 23 (m, 6H) , 7. 84 (s, 1H) .

[1968] MS(ESI)m/z ;392[M+1]"

[1969]  (3R™,4S™)-7T- G FE P 3L -2,2,9- = FIHE 4-[ (- KECFE) ®HE1-3,4- —
2 —2H- nbg I [2, 3-g] Mk —3- % 2 kIR #h

[19701 (25, 0% :14% )

[1971]  FRfagh i

[1972]  mp :136-140°C

[1973]  'H-NMR (DMSO-d,) & ;1.18(s,3H),1.49(s,3H), 2. 60 (s, 3H) , 2. 90-3. 00 (m, 2H) ,
3. 24-3. 35 (m, 2H) , 4. 02 (brs, 1H) , 4. 33 (s, 2H) , 4. 51 (brs, 1H) , 6. 04 (s,4H) , 7. 21-7. 42 (m,
7H) , 8. 32 (brs, 2H) , 8. 36 (s, 1H) .

[1974] & SEiifs) 84
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[1975]  (3R™,4S™)-9-FH PR -2,2- “HF R 4-[Q-FH &) &K )]-3,4- —

S 2= eI (2, 3-g] maEnh —3- W 1 SRR AR
[1976]

l;l

(8@@; o
CO,H

[1977]  ZAL &) A SERER) 18 /7 vE A .
[1978]  (2,2- —FIZE —2H- MEMEIF [2, 3-g] Wbk —9- 38 ) - L LR 1R
[1979]

/N AN

AN

OAc
[1980]  [r] A B 5K JtE B 1 BT & 19 2,2,9- = AT 3E —2H- otk i JF [2,3-g] MMk (3. 30mg,
14. 6mmol) WA (33mL) ¥y 1 T 20 T W Al &l 2 R (5. 54g, 19. bmmol) )1
(13. 2mL) — AR (3. 3mL) %V AN B T2 GRS TE = R o e 1 /N OV 5S8R » W]
LRI N A B BN 7K SV A T R VRO AT 25 X o 1T B T AT LA FH ik B S M 7K R
MEA KBS BBE S, FHJCKB R BT 5 . 2 HEH)E , B SR (46ml) T =36 N IAZ
BRI, RGEIE IR EYTE 150°C FHRE 1 /M RN SERUE, 25 tH CBRET  H iR 4R
W) PR R B A v b R, U 2, SR 05 4 T B A ATLAH P A B K i ks, FH e K
FREET . 28, ik ad i b ekl (Ckt/ SR ClE= 1/1) 133 Hbr
7 (E :34% ) o
[1981]  'H-NMR(CDCl,) & ;1.41(s,6H),2.09(s,3H),5.37(s,2H),5.84(d, ] = 9. 9Hz, 1H),
6.49(d, J = 9.9Hz, 1H),7.09(s, LH),7.24(d, ] = 4.4Hz, IH),7.66(s,1H),8.61(d, ] =
4. 4Hz, 1H)
[1982] MS(ESI)m/z ;284 [M+1]"
[1983]  (3R™,4R™)-(3,4- ¥f 4 -2,2- — W 3 -3,4- — & —2H- kW5 Jf [2,3-g] W
Ik —9- 3% ) - L LIRS
[1984]

Y
o

OAc
[1985] (& :58% )
[1986]  99.5% ee ;CHIRALPAK AD-RH20mM M2 £ 2% /¥ (pHS. 0) / L= 60/40, {3 FF i
(A :9. 5 735,
[1987] vk A [l {4k
[1988] 'H-NMR(CDC1.) & 1.31(s,3H), 1.66(s,3H),2. 18(s,3H),3.62(d, ] = 4. 4Hz, 1H),
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4.18(d, J = 4.4Hz,1H),5.47(d, J = 2. 2Hz,2H),7.28(s, 1H),7.38(d, J = 4. 1Hz, 1H),
8.16(s,1H),8.78(d, J = 4. 4Hz, 1H)

[1989] MS(ESI)m/z ;300 [M+1]"

[1990]  (3R™,4S™)-9- FR L 3L —2,2- — A 4-[(2- E R LK) HHE)I-3,4- —
2 —2H- mkig 3 [2, 3—g] Wbk —3— 1

[1991]

OH
[1992] (% :80% )
[1993]  AREEE W)
[1994] 'H-NMR(CDC1,) & ;1.23(s,3H),1.52(s,3H),2.77-2. 81 (m, 2H) , 2. 90-3. 04 (m,
2H),3.58(d, J = 10.5Hz, 1H),3.83(d, J = 10. 4Hz, 1H),5. 08 (s, 2H) , 7. 17-7. 21 (m, 4H),
7.26-7.31 (m, 2H) ,7. 44 (d, J = 4. 4Hz, 1), 7. 98 (s, 11) , 8. 65 (t, ] = 4. THz, 1)
[1995] MS(ESI)m/z ;379 [M+1]"
[1996] MS(ESI)m/z ;423 [M+45]" (HCOOH Jn&47 )
[1997]  (B3R™,4S™)-9- HIL 3L -2,2- " A 4-[(2- FIH LK) &K )]1-3,4- —
2 —2H- mbig f [2, 3-g] MEBK —3- B | ORI R
[1998] (A * :88% )
[1999] HE45 MM
[2000] mp :163-169°C ( /3fi )
[2001]  'H-NMR (DMSO-d,) & ;1.17(s,3H),1.50 (s, 3H),2.94-3. 01 (m, 1H) , 3. 09-3. 21 (m,
2H) , 3. 35-3. 38 (m, 2H) , 4. 09 (dd, J = 9. 6Hz, 6. 3Hz, 1H) ,4. 72(d, J = 9. 4Hz, 1H) ,4. 91 (s,
2H) , 5. 57 (brs, 1H) , 6. 08 (s, 2H) ,6. 34 (d, ] = 5.5Hz, 1H),7.23-7. 39 (m,6H),7.52(d, ] =
4. 4Hz, 1H) , 8. 45 (s, 1H) ,8. 77(d, J = 4. 4Hz, 1H) »
[2002] & R SE A 85
[2003]  (3R™,4S7)-2,2,9- =HH —4-[(2- FE LK) &) ]1-3,4- & —2H- Mt If
[2,3-g] MWk -3, 7— % 3/2 HoRIR£R
[2004]

HN/\\/Ph

HO.__N OH
COLH
N o\ 32 [
CO,H
[2005]  iZAL AR R A R SE B 18 B T VA S K.

[2006]  (2,2,9- = FJL —2H- nibmg I [2, 3-g] MWk -7- 3% ) - LR
[2007]
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AcO /N N
X 0
[2008] ] A B S ) 1 BT IR ) 2,2,9- = B L —2H- Atk i O [2, 3-g] ME K (3. 30g,
14. 6mmol) 5T (33mL) ¥ Hh T =3 T W e &g 28 R (5. 54g, 19. bmmol) [ 5015
(13. 2mL) — AR (3. 3mL) ¥, SR S5 K T AR A D AE 23 N BRE 1 /N o SR 5E Rl » T H:
RO NTALA R R A VA8 5 4 TR e R VB EA T A o 0 T 18 A LR P ok 158 S At 7K VR
FALBIK eSS, KRBT 15 . ZA )G % SRR (46ml) T3 T A 2I%E
R B TE IR A IAE 150 C R BEHE 1 /N o [V S8R » 25 HE SRR 4 7% R FH Bk IR
BIACHES W R, PR A, 4T A WA A 2 K i T s, FGK IR B T4 2%
HEHG Bk R iE o b Atk ite ( Okt / AR CBs= 1/1) BRI B (IE .
23% ).
[2009]  ZLEE R4
[2010]  'H-NMR(CDC1,) & ;1.49(s,6H),2.395(s, 3H),2.404(s,3H),5.90(d, ] = 9.9Hz,
1H),6.58(d, J = 9. 9Hz, 1H) , 7. 23 (s, 1H) , 7. 74 (s, 1H) , 8. 48 (s, IH)MS (EST )m/z ;284 [M+1]"
[2011]  [(3R™,4R™)-3,4- M 4 —2,2,9- = F HL -3,4- — & —2H- kMg JF [2,3-¢g] &
bk -7- 2% 1- SRR
[2012]

AcO N

\

[2013] (/& :37% )
[2014]  CHIRALPAK AD-RH20mM % 2 & 22 rh i (pH8. 0) / £ JiF = 60/40, {1 B I [H] :6. 6 43
B
[2015]  EREATEE=W
[2016]  'H-NMR(CDC1,) & ;1.29(s,3H),1.64(s,3H),2.41(s,6H),3.60(d, ] = 4. 4Hz, 1H),
4.15(d, J = 4. 1Hz, 1H), 7. 31 (s, 1H) ,8. 10 (s, LH) , 8. 47 (s, 1H)
[2017]  MS(ESI)m/z ;300 [M+1]"
[2018]  (3R™,4S7)-2,2,9- =3 4-[ (- FFK LK) &I 1-3,4- & -2H- Mt [2,
3—g] WAk -3,7- —JF
[2019]
HN/\/Ph
N ~ OH

[2020] (A& :46% )

[2021]  BREICEE W

[2022]  '"H-NMR(CDC1,) & ;1.25(s,3H),2.05(s,3H),2.48(s,3H),2.80(t,] = 6. 6Hz, 2H),
2.93-3.12(m, 2H) , 3. 58 (d, J = 10. 2Hz, 1H),3.84(d, J = 10. 2Hz, 1H), 7. 12-7. 25 (m, 6H) ,
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8.02 (s, 1H) ,8. 66 (s, 1H)

[2023] MS(ESI)m/z ;379 [M+1]"

[2024] MS(ESI)m/z ;377 [M-1]"

[2025]  (3R™,4S7%)-2,2,9- =H 3 —4-[(2- FFHE LI ) HH)I-3,4- Z 4 —2H- ML i
[2,3-g] WEMK -3, 7—- 8% 3/2 okmzih

[2026]  (KFE :70% )

[2027] HE4 W

[2028] mp :184-188°C ( 43fift )

[2029]  'H-NMR (DMSO-dg) 6 ;1.16(s,3H),1.49(s,3H),2. 35(s, 3H),2.94-3. 00 (m, 1H) ,
3.10-3. 22 (m, 2H) , 3. 36-3. 42 (m, 1H) , 4. 04-4. 10 (m, 1H) ,4.66(d, ] = 9.4 Hz, IH),6. 12 (s,
3H),6.33(d, J = 5.8Hz, 1H), 7. 23-7. 36 (m, 6H) , 8. 30 (s, 1H) , 8. 49 (s, 1H) , 10. 12 (s, 1H) »
[2030] & SE {51 86

[2031]  (3R™,4S™)-T-5-2,2,9- =FF 6 M-I 4-[Q-FH LK) fIL]1-3,4- —
& —2H- MEM I [2, 3—g] Mk —3- FEEh R

[2032]

)

4
Cl N OH
~ .
0o HCI

[2033] T 5 - K ZEIIBR™,4S™)-T- 5 -3- B K -2,2,9- = P # -3,4- —
. —2H- ML I [2, 3-g] MEmbk —4- FL ] 25k IR Ak
[2034]
BOCL\_I/\/Ph
Ci N “_LOH

N 0

[2035] i) & R S i ) 19 PRk ) (3R, 4S ) -7- &G -2,2,9- = A —4-[(2- EFH &
&) & 1-3,4- & -2H- mbi IF (2, 3-g] MEMK -3- FE (391mg, 0. 99mmol) F1 kL — L
Tlg (430mg, 1. 97mmol) [ VUL MR (8mL) ¥ ¥ A 3% n = & FE f% (600 1 L, 4. 29mmol) , 44X
Ja ¥ T PR A AR SR TR 2 /NN o FEEE T M R i kR — AU T i (430mg,
1. 97Tmmo 1) , SR 5 ¥ TE K IVR S FE I 0 o O 58 T » ) HErP I N B BRI 7K 8L, 45 T
(RIS LR LEEAEE o W4T A HIAH FH A K s it v, G KB IR B T4 . 25 HH
BHRG, MR Ed Al (25 / SIRAER= 10/1) 152 BAs 4 (I
87% )

[2036] MS(ESI")m/z ;497 [M+1]"

[2037]  MS(ESI = )m/z ;541 [M+45]" (HCOOH hi-&44 )

[2038] AT 3 (2-KHZHE) [(BR™,4S™) -T-H -3- 23 -2,2,9- = -6 A -4 I -3,
4= & —2H- mbAg I (2, 3-g] mEmk —4- 3% ] 2 RIS

[2039]
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[2040] AL T HE - ZFEFEZFE)IGR™,4S ™) -T- & -3- 2 H -2,2,9- =FH -3,4- —
& —2H- mkisg I [2, 3-g] Mk —4- 25 ] 2L FIREE (100mg, 0. 20mmol) HIEUL (ImL) ¥ H
FZ= B TR &L K ER (75. 9mg, 0. 44mmol) HIEG (0. 4mL) - FREE (0. 1mL) ¥, 28
Ja ¥ T R G TE = N B e 30 40 8h. TESIET, P A R S K R (75. 9mg,
0. 44mmo1) FIE (0. 4mL) ¥, 2R B ViR G i i A . RN 5E UG » i
Bt A AL PR A 7K VB FF 0 T IS RIS VRUBEAT 26 0 o 4TI ) BT FH o R S /K VBRI S A
IR, L AKBRIREE T . ZSHEH G kit ih ekt (il il ( Okt / S
LlE=3/1 2 1/1) 1521 Bhs (e 41% ).

[2041] MS(ESI)m/z ;513[M+1]"

[2042]  MS(ESI)m/z ;557 [M+45]" (HCOOH H&4 )

[2043]  (3R™,4S™)-7T- 5 -2,2,9- = H I 6 A~ 45 4-[ (- K I L HE ) & HE)]-3,
4- & —2H- mbig I [2, 3-g] MEmk —3- BEEhIR R

[2044] AL T o (2- ZRILLFE ) [BR™,4S™)-T- & —3- I -2,2,9- =K 614
o -3,4- & 2H- b IF [2,3-g] MEM —4- 2 ] M IRAE (41. Tmg, 0. 081mmol) 1 1,
4— TIELE (0. 2mL) VEWBOH T38RI 4mol /L SALE — T IELEESTR (0. 42mL) , R 5 K
FCRTRE AL 80 C R HE: 1 /NIt o SN 58 Ba » #UTUE R B4 E H , = - S T ZEBRVE
RRNEFr (R :72% ) .

[2045]  HtA4;ay

[2046] mp :174-179°C ( /3fif )

[2047]  'H-NMR (DMSO-d,) & ;1.14(s,3H),1.49(s,3H),2.53(s, 3H), 3. 00-3. 55 (m, 4H) ,
4.21(d, J = 9. 1Hz, lH),4. 76 (brs, 1H), 7. 23-7. 31 (m, 6H) , 7. 45 (s, 1H) , 7. 65 (s, 1H) ,
9. 08 (s, 1H),9. 37 (brs, 1H) , 10. 16 (brs, 1H)

[2048] MS(ESI)m/z ;413,415[M+1]"

[2049]  MS(ESI)m/z ;457,459 [M+45]" (HCOOH H&4 )

[2050] & s iifs) 87

[2051] (BR* 4ST)-T-E A4-{[2-U4- | ZER) 2H ] HEHEL1-2,2,9- =F R 61— %
H -3,4- & -2H- MEE I [2, 3—g] MMk -3- EEEh IR Eh
[2052]
/\/©/F
o HY
Cl “__4OH
vl
N 0 HCI

[2053]  iZAL AV LB 23 HIAL G2 R DL & Bl S i 1) 86 1) 71245 1o
[2054] BT 2k [2-(4- AREE ) CHETTGBR™, 48 ™) -T- & -3- 24 -2,2,9- =3k -3,
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4— & —2H- ML I [2, 3—g] MEMK —4- 3 ] A FE PRI

[2055]
/’\\,/l::::f/F
Bocl;l

Ci N OH
Z

N

o)

[2056] MS(ESI")m/z ;515,517 [M+1]"

[2057] MS(ESI )m/z ;559,561 [M+45]" (HCOOH &4 )

[2058] BT 2 [2-(4-F K ) 4 FEILGRY,48™)-T- A -3- B & -2,2,9- =
B -6 N - S -3, 4 A 20 LT [2, 3-g] MEME —4- i ] S0k R AR

[2059]
/A\V/J::::F/F
(P BocN
Cl N ~ OH
o’
N o

[2060] (25, % :30% ) »

[2061]  MS(ESI")m/z ;531,533 [M+1]"

[2062]  MS(ESI)m/z ;575,577 [M+45] " (HCOOH &4 )

[2063]  (3R™,4S™)-7- & —4-{[2-(4- W HKF) £ ] | 1-2,2,9- =FH 61"~
55 -3,4- & 2H- LRI (2, 3-g] meEmk —3- BEERIREE (R :71% ) .

[2064] VR ALE

[2065]  mp :193-198°C ( 4} )

[2066]  'H-NMR (DMSO-d,) & ;1. 14(s,3H),1.49(s,3H),2.53(s,3H),2.96-3. 06 (m, 1),
3.16-3. 18 (m, 2H) , 3. 36 (brs, 1H) , 4. 19-4. 22 (m, 1H) , 4. 75-4. 78 (m, 1H) , 7. 13(t, ] =
9. 08Hz, 2H) , 7. 26-7. 31 (m, 2H) , 7. 45 (s, 1H) , 7. 65 (s, 1H) ,9. 06 (s, I1H) ,9. 37 (brs, LH) ,
10. 16 (brs, IH)

[2067] MS(ESI)m/z ;431,433[M+1]"

[2068] MS(ESI)m/z ;475,477 [M+45]"

[2069] & S f91) 88

[2070]  (3R*,4S™)-7- & -2,2,9- =& -6 M °~ 480 —4- NI G I -3,4- =& -2H- it
MR JF (2, 3—g] MMk -3- FE bR L

[2071]

Hl;l/\/\/

Ci OH

Q
N
N o HCI
[2072]  ZALG WG EEERER] 52 AL G P4 B T4 S ] 86 1 516 i
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[2073]  RUT & (3L )[GR™,4S ™) -7- & -3- #£H -2,2,9- =3 -3,4- — & —2H- it
3 [2,3-g] Melbk —4- 3 1 2 FL PRI
[2074]

Bocg’A\“/\\//

Cl\ N CH

X 0

[2075]  MS(ESI)m/z ;463,465[M+1]"

[2076]  MS(ESI)m/z ;507,509 [M+45]" (HCOOH HI&4) )

[2077] BT 3 (JRIEE) [BR™,4S™)-T-F -3- K -2,2,9- =3 -6 A -4 -3,4- —
A —2H- MEM I [2, 3-g] Mk —4- 5 ] 2 PR

[2078]
9 BOCN/\/\/
o] “_ LOH
o’
X 0

[2079] (25, % :23% ) »

[2080] MS(ESI")m/z ;479,481 [M+1]"

[2081]  MS(ESI)m/z ;523,525[M+45] (HCOOH &4 )

[2082]  (3R™,4S™)-7T- % -2,2,9- =3 -6 1 "~ Ik —4- RILEE -3, 4- & 201k
Wi JF (2, 3-g] MMk —3- EEEh R #h

[2083] (K # :60% )

[2084] VR ALE

[2085]  mp :226-230°C ( /3fi#)

[2086]  'H-NMR (DMSO-d.) & ;0.86(t, J] = 6. 3Hz,3H), 1. 16(s,3H), 1. 27-1. 29 (m, 4H) ,
1.50 (s, 3H) , 1. 60-1. 72 (m, 2H) , 2. 54 (s, 3H) , 2. 86 (brs, 1H) , 3. 07 (brs, 1H) , 4. 07-4. 10 (m,
1H),4.71(d, J] = 8.5Hz,1H),6.51(d, J = 4. THz, 1H),7.47 (s, 1H),7. 67 (s, LH),9. 04 (s,
1H),9. 19 (brs, 1H) ,9. 74 (brs, 1H)

[2087] MS(ESI")m/z ;379,381 [M+1]"

[2088]  MS(ESI)m/z ;423,425[M+45] (HCOOH &4 )

[2089] 5 plSEifs) 89

[2090]  (6S™,7R™)-8,8- —HIEL —6-[(2- HKFEE LK) &I )]-1,6,7,8- WA AT [7,
6-e][1,3,4] FEMERE -7- % 2, 2- 54

[2091]

[2092]  HUT2E (2-2REELHE) [(BR™, 48 ™) -T-{[ (G 2% ) WAL ] 25 | -3- 2L —6-
368



CN 101429200 B WO B 366/373 7T

I -2,0- THH -3,4- & -20-1- ZEIFFMLR —4- ] SIL RS

[2093]
Bocr;l ~ :
MeO - OH
@ 1L L
Cl\/s‘N o

H
[2094] [ A SEHER T1 TR MR T HE Q- KL LK) [BR™,48 ™) -T- H I -3- &
-6 AL -2,2- Z“H A -3,4- & -2H-1- K FFnbmg -4- 5 ] | EF A (1. 04g,
2. 35mmol) [IMERE (1. 90mL, 23. 5mmo 1) ¥ P I ZAR I ES (0. 31mL, 3. 52mmol) , 2R 5
IR ARSI T HFE 10 /NN RN SERE s I Imol /L #RhERKER (24
30mL) VAT pH A4 7, SR G TE UK L8 £ BEAEX, VRN A B 7K s VR 05 »
HE/KBR RN T 158, IR %A . BB iR S il ik A (e alife (Ot / SR g = 3/1) 153
Hir (3 :81% ) .
[2095]  TEEMIR=Y
[2096] LC/MS(ESI)m/z :555[M+1]"
[2097]  LC/MS(ESI)m/z :553[M-1]"
[2098] 1-& -N-{(BR™,4S™)-3,6- 5% —2,2- —HF 4-[(2- ZFKIL LK) &I -3,

4= & —2H-1- ZIEALg -7 25 ) BRI AL
[2099]

H /\/©
HO OH
O,
002

H
[2100] [T 3 - FEREZE)IGR A4S ) -7T-{[ (A F &) L ] &3 13- &
R —6- AL -2,2- ZH AL -3,4- & 2H-1- ZRIF b -4- 2 ] &2 TR ES (400mg,
0. 72mmol) 1Y) — & %t (4. 0mL) ¥ ¥ H T UK T M0 A Imol/L =R 46 8 i) = & 7 &2
(3.61mL, 3. 61mmol) ¥, SR JG ¥ T VR A WIAE O°C R HEFE 1 /NN o IAIK, SR 5K T 1
IR A PR S+ 30 73Bh o K B R T A8, F K RIS B8 o B IE AR TE 60°C T i
e 3 /NI, BRI E AR
[2101]  LC/MS(ESI)m/z :441 [M+1]"
[2102] LC/MS (EST )m/z :439[M-1]"
[2103]  (6S™,7R)-8,8- —F3 —6-[ (2- FF L) & 1-1,6,7, 8- WA G I [7,6-¢]
[1,3,4] BEMERE -7- BF 2,2- S04
[2104] [ 1-50-N-{(BR™,4S7)-3,6- K -2, 2- "I 4-[ (- FKILE) HH -3,
4- TG -20-1- ZKIFLR —7- 2 ) FIEEEE AL (220mg, 0. 50mmol) Y FREE (2. 2mL) ¥V N
A 1mol/L &AL B/KE W (1. 00mL, 1. 00mmo1) , 2R 5 ¥ T B K IR -G W) AE 3 R i 3 /i o
RGBT R 50°C, BiZiR S WAk s it 2 /DIt [N SERE » B i g v 20,

galZ
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ALK A, R B 4 G KBRS T8 . 2 Bs 2 B s (e .
37% )

[2105] T fafE {4

[2106]  'H-NMR(CDC1,) & :1.13(s,3H),1.44(s,3H),2.54 (brs,3H),2.79-3.02 (m, 4H),
3.49(d, J = 10. 0Hz, 1H) , 3. 59 (d, ] = 10. OHz, 1H) , 4. 86 (s, 2H) , 6. 23 (s, 1H) , 6. 78 (s, 11) ,
7.21-7. 35 (m, 5H)

[2107]  LC/MS(ESI)m/z :405[M+1]"

[2108]  LC/MS(ESI)m/z :403[M-1]"

[2109] &S iife] 90

[2110]  (£)- A -6- FFF -3- K -2,2- “HFHE 4-[ (- KH LK) = 1-2,3,4,
6— DU — mbas I [2, 3—£1 W[k —7— il

[2111]

[2114] | 5 F4EFEEEZL (15. 0g,84. Tmmol) [ DMF (100mL) ¥ H T 0°C F A S AL EY
(5. 1g,127mmol) FITFFELIR (12. ImL, 101. 6mmol) , SR J5 b5 L IKITR G FE 1 /B o ) Herp
TONTK B TE IS W IR R ARE o 4 T R B ATUAH P A R0 S A A S R R R S04
BRI, O /K R BRAN T, IR 4a 13 2 H bR 1) (3R :96% ) o

[2115]  AEEafE A

[2116] 'H-NMR(CDC1,) & ;3.77(s,3H),4.91(s,2H),6.67(d, J = 8.5Hz, 1H),7.0-7. 1 (m,
1H),7. 15 (m, 1H) , 7. 25-7. 45 (m, 5H) .

[2117]  N- FJE -5- BILEear

[2118]

[2119]  [m) N- W3k —5- FIAIEHELL (3. Og, 11. 2mmol) Y S A4 (60mL) W F I A AL
B (3. 7g, 28. Tmmol) , SR i B FEZ TR B0 4E 100°C R HERE 1 /Mo rp A i A K, 57 ik
(RIS LR CTEAEE o W4T A HLAH FH Ak R 7K /MH PRI A TR %
F TR BN, A4 2 H b)) (W3 :78% ) o

[2120]  ZLEAfE {4
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[2121]  MS(ESI")m/z ;254 [M+1]"
[2122]  MS(ESI )m/z ;252[M-1]"
[2123]  6- FHE -2,2- —FIE -2H- kg o [2, 3—f] W[t -7, 8— —fili

[2124]
N AN
0]
0
0

[2125]  FE R AU T, ¥ N-F 5 —5- 5 56§ 40 (4. T4g, 18. Tmmo1) « # 4L #F (5. 09g,

31. 8mmol) \EX FRBH (5. 17g,37. 4mmol) BEALHH (71mg, 0. 37mmol) A 3- & -3- FEE -1-T

He (4. 83mL,43. 0mmo1) [ DMF (47mL) ¥EWAE 70°C N HERE 2 /M. RS2 RUE » [ H A A

@@%n%%%ﬁ TS P TE S SR CEAE o B TR ISR ATUAH P R R U s vk
g%, FHC/KBR RN 58, W4, il i RE iR AT aidl (U)o A 1,2- &K (9mL) , R 5%

ﬁﬁ)ﬂiﬁ’]@ YILE 200°C R HiHE 30 438h. W4 RNV G, MR d R A AL (O

/ LR OHE=5/1) 132 HEr™ ) (W3 8% ).

[2126] 2R~

[2127]  MS(ESI)m/z ;320 [M+1]"

[2128]  6- & -2, 2- I —2H- nkiE I [2, 3-F] W[k —7- i

[2129]
N S
o=k
(8)

[2130] i) 6- 5k -2, 2— — AL —2H- MR I [2, 3-£] MWk -7, 8- — i (500mg, 1. 57mmol)
(%) DMF (5mL) ¥ P AN —7KE W (2. 5mL) , 2R J5 T2 BURR G 45 100°C T HiHE: 1. 5 /.
] Fe A AR 4 T B s R L B *ﬁﬁx VI B WA FH A S e v i R T b
AN S FH TSR BN TI58, W4, M RE AR aifk (Ot / R CBE= 3/1) 133
Hirr= (W3 :65% )

[2131]  BETLEE )

[2132]  MS(ESI)m/z ;306 [M+1]"

[2133] (+)- g —6- TR -3-FFE -2,2- R 4-[-FHLE) K 1-2,3,4,
6— DU — mbis o [2, 3-£1 W[k —7— il

[2134] [ 6— 3k —2,2- —FEE —2H- kA 3F [2,3-1] WM —7- B (210mg, 0. 69mmol) [¥]
ST - KRS IR S S (115mg, 1. 38mmol) F1JE) G id 45 i (237mg, 1. 38mmol) ,
SR TE IR B A0 2508 N HEHE 3. 5 /N o HE R R AN 7K S VBRI e A Ut B A 7K
TN B S NS A4 T R R VB ST 25 X, R A B pkvse , DG /KB B 58 Ik
Y. # 2- FILLFEERE (1730 L, 1. 38mmol)  E S EREE (73mg, 0. 69mmol) A1 —FELE (1mL) il
ANBIFTTE BB R, SR G TE R R G AR T0°C R HeHE 2 /N o R AN 21 e N5
o BT S TR SR SERZEE o 4 T 18 IR ATLAH FH A Rk TR S 0 7K R A P S A
WG FH oK B 88, W4, Tl e R AR 4lid (Tt / SRS BR=1/1) , H LR LB
BRI A (28, # :16% ) .
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[2135] ¥R 45

[2136] mp :195°C (/i)

[2137]  'H-NMR(CDCl,) & ;1.16(s,3H), 1.45(s,3H),2.8-3. 2(m, 4H), 3. 51 (s, 2H) , 3. 59 (d,
J = 4.4Hz,1H),3. 73 (m, 1H) ,4. 75(d, J = 15. THz, 1H) ,4. 84(d, J = 15. 7THz, 1H) ,6. 51 (s,
1H) ,6. 73 (s, 1H) ,7. 2-7. 4 (m, 10H) ,

[2138] MS(ESI)m/z ;443 [M+1]"

[2139] MS(ESI)m/z ;441 [M-1]"

[2140] & Rl SEifs) 91

[2141]  (£)- &k 4-{[2-(HC -1,3- 24 2- %) & ] &5 13- FHE -2,2- =
5 -2,3,4,6- VY& - nikigIF [2, 311 MW -7 i

[2142]
HN™ ™ :

OH

H
N
o
O

[2143]  EZEVUL T, R (90mg, 3. 91mmol) T ~78°C FANIAFIEZ (5mL) 1, 2RIGHEE
FHREWHFE. 75 -45°C M () - k3 -6- FH -3- 7k -2, 2- —HE 4-[(2- &
ZFE) BI1-2,3,4,6- WA - ML I [2, 3—F] W0k —7- Bd (173mg, 0. 39mmol) [¥) THF (2mL)
WL ARG TE PR G e FE 16 4080 N 5E UG » o) LR I N AN S B AR 4
BRI TR CEAE o 4 T B A LA FH 7K RH VR0 Sk B s v ek » FH /KB R B 1
P, W 4E, W RERAELAL ( ZBRAER ) FEIEMY) (KF :19% ) .
[2144]  FEFE A
[2145]  'H-NMR(CDCL,) & ;1.21(s,3H),1.49(s,3H),2.27(t, J = 6.9Hz, 2H) , 2. 6-2. 8 (m,
4H) , 2. 82-3. 02 (m, 2H) , 3. 44 (m, 2H) , 3. 63 (d, J = 4.4Hz, 1H),3.81(d, ] = 4. 4Hz, IH),
5.54 (s, 1H),5. 74 (s, 2H) ,6. 72 (s, LH) , 6. 86 (s, 1H) , 8. 78 (s, 1H)
[2146] [ il50) 5Lt ]
[2147] 50052 1
[2148]  F5
[2149]

372



CN 101429200 B w R B

370/373 1L

AL R GILEh 10g
FLAE 260g
WA Rx 600g
ERIER 350g
RS EE 100g
CMC-Ca 150¢g
RN BR4E 30g
& E 1,500g

[2150]  Hf L ooy il B TR IR G R E il B R & AT Img 35 PR 1 10, 000 FAoRFAK

Fo
[2151]  FKIFI L] 2
[2152]  JHE .

[2153]
KL 1Le-4 10g
FLAE 440g
AT E 1,000g
G B4k S0g
&€ 1,500g

[2154] K¢ LR 0 B TR A, AR R IHTe A W IRCHE A3 RER R 51 Img 35

PERL 2 10, 000 i EE
[2155] i) SE ] 3
[2156]  HREE .

[2157]
AL AL 10g
PEG 400 479g
raFn g By B CH i = B 1,500g
R 1g
Rl 52 B 80 10g
&E 2, 000g

[2158]  ff Lo Bl WA IR & ARG ITEA 3 5 B IR I 2 LIS PR e 8 &

Img ¥ P A3 1) 10, 000 Fr R EE
[2159]  #il5) S s 4
[2160] HKE
373
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[2161]
AE RIS 1.0g
AR T 10.0¢
[2162]
bR By 20.0g
B &Lk 68.4g
ERUBER 0.1g
1-§ 8% 0.5g
&E 100.0g

[2163] ¥ Lk plsrid ol & B vRIR G153 1 % CE .
[2164]  HIF L% 5
[2165] &7

[2166]
AL RIS 1g
Witepsol H15* 478g
Witepsol W35* 520¢g
%L L2 B 80 lg
3E 1,000¢

[2167] (" H Il =EEAUL SRR 4 )

[2168] K¢ i a8 ik M7 VRIS BIR A, BN AR T 28 I VA HIE AL, 1SRRI A
A Img WEHERCTH 1, 000 ik F) (1g) o

[2169] i3 S5 6

[2170] VRS -

[2171] KR ED lmg

[2172] ST HZEMRK 5mL

[2173]  TERY HH BB o AR A

[2174] [ 23230000 ST fe) 1

[2175] XA BARNHIEA

[2176]  J5i%

21771 HRE L Z AN RRIE EL RS R (beagle) , AEAF I VR ML SF N R £RE4T B ER 1)
FEAR VI O BRAE O 55 B o F IS T4 0 55 B B VA 0 BRI 0 S50 S BE SR T B XL
WL AR AC SR O HL ] (ECG) o FH L NESON 1R T R 28 10EAT R, 4 A0 B e 4 A\ 3509 A P 3
FREE o L X IR E AR BT FRIBR T 251, LASE ECG 11 RR [R) B4 SO 4R AT RE 120 100 2&
o

[2178]  FH AT & R 1) HL S SO0 BORUI 1K 28 sl 22, DA 300 22 70 4 LAtk i 9 T, 1 i
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S1-S2 FAM P AI 5E 10 b5 ALy 2= KA AN . —3% 10 AN FEaRRIE (S J5, BL2f5 T
OSSR B S T — MM RTRE (S2) o« B4 S1-S2 [RIRG 4K 2 240, JE# S2 ANger™ A%
20 NI R SO AN

[2179] AT 52T I, 725 25 AT DN 32 00 5 FI B R AN NS, AR 0 8 e i e P %4
A, FIE AN 0. 3mg/Kg B 0. 6mg/Kg, FF A 24 J5 bmin 4R O 5 FLL 5 1A ZUA Y.
.

[2180] &5 R LLO 5 ALy A A N B R RER I R 3R 7, B [ 45 255 A AR B 1-[ 45
TR AN 1 (28 ) .

[2181]  &5R

[2182] AR B EW) Bon B PR IE O 5 A S NI PE R, 85 R 0 F R PTR .
[2183] %

[2184]
AR FEHRE T # & (mg/kg) W3 B8 R LA A)

2 0.6 21
4 0.6 30
6 0.6 20
7 0.6 25
8 0.6 23
14 0.3 27
18 0.3 27
19 0.3 26

[2185]
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23 0.3 22
24 0.3 23
25 0.3 27
26 0.3 24
27 0.3 32
41 0.3 21
47 0.3 24
48 0.3 23
52 0.3 28
33 0.3 30
58 0.3 28
59 0.3 22
60 0.3 22
61 0.3 20
63 0.3 23
69 0.3 37
71 0.3 31
73 0.3 31
74 0.3 25
77 0.3 25

[2186] A FHIPIACE

[2187] AU BHIIAL G4 57 e FEME 10 5 A A VI E A 5 ERLE o] LA E L0 /s
LRI B OB, FE R AT . T L, BT AR R BRSO 0 2 T )
BN, I B T Bl O 2R 090 1) 22 V8T
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