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H R B HB-Fo3-BARMBRRAREITATEY. FlAE, LA E ket

AW BT AR S E Ak 1A Y, XABRAF EEBEHEALT

RARERE], FFHTHARE RV ELE, FARRAN-2ATE

5 ERPEAHELA2-AFEARRLARE, ERAFHEALT, LA5
NH#&EH HN-F RSN R/ ETEH,

FF26
CO,Et \W\CO3Et N
O" 1 D-QO 558 O LAH oH
N e N ——
H 2 NaOH H g
BOC,0 O“‘\OH 1 TsCl O»\‘\\m
» > -
N 2 Nask N LN
BOC BOC
A\CNg
HCl O NL:\\
—fFHFE N N
H
2HC!
10 A D-HL-i8 % B3 3-9% %2 F B2 LB #4745 4-(J Org Chem (1991)

56, 1166-1170, Gazz Chim Ital (1972) 102, 189-195), #2355 2 uk
R, Bt AR IE LA 4B FALAHE BEL. 2%
Wi A% ABOCAT 44, 13285, F0C, fvwkrzd, Axt-wEs
MAKE LikEE, BERAMEARITAMAHEER, AHCU=ES

15 FEHRBOCHR¥P A H, FE TR EEE,

e AARTRT T, BB BF(RARS)— AR T VA4 &8 52 89 2-Fo3-BL

REJRpiT 2. A LBERERT . B4 AMENMNZER, F
B R AR, WA T ERE A LR BRI, ATk BE 1L A N-
BAKIAT 4, BT R R 044 2 B B T AR ER BE 3 T Rk ER B 9T vA

20 BACKH BT HkeiT A Y, AHBOC-RyF4AH, #F3MEE.
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AAeT
BOC BoC Boc
E ] NaBH, / EtOH EN:I
"/ 4=0 W&, 12h N7 -OH E ]«,,, _OH
o
BOC
1 MsCl/NEts N 4
>~ TF.
CH,Cl, E VL P\
11///N\/ \,///N\//
2 4l i
Me

S

ARAE RAZB PN T8 PR 3-o&- 52 F B3 97 191 4K(J Med Chem 1990, 71-

7). B Hi B &b 22 B ik R,

f%'é'] 3”55(‘1'9#&471'11;:4 &, ﬁli:i:ﬁx}i%#fr’]'

AR GRS B, RBLTAAERS £, ALAHKE BRI 46404

KT A Y. BACEAEFE A B R,
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B 529/341m

Vikes 2

NHz
H,C cooca:, m COOCH;, “
COOCH

6 scﬁ )
coocu3

W EH Q'\ HaC N
(n) LAH 6 i é

() MsCl "
EtsN l l\Eﬂégl L(n) Na-sket

(u) Na-kr
D‘ H,C

Pd/C Hy

Y Y

) &

Jin \

)

2

Hy

I RARIF 0T T F o, TVASRATITE MY, Lok Hi
HE TR, HABITENFTRBML. B2ERAMERRITEY
5 B RITER, BENENER KT AR LAR.
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99816207. 8
FA29
MsCl Na-skrd
N<>_ OH —————> oMs ——————p
DMF

Q CH,Cl, Q 60C

: parc
NO_N/\:'N > HN&N@N
W

2t F Aok Fo 3R ZjE) B A — A P AR R A 694 LIRS
T, ASANAERTHRABREBSEIG AELERATAE DG K

=

fahBs, fFischerBibitE T at Lt frEsiL, @i aliTewr s

5
&, 13 E k.
AA210
N )0y _NaCN Q () NaOH
Q o > Q NO—=CN (oS
Q LAH Q o
NO—COOMe — N&_/
(i) MsCl GN
(u) Na-sk - HNC N
(w) PdC
10 RAE AT, BR£EE 44 & Dok 4% (Heterocycle, 38,

1033, 1994). AFEAT ALY, BEF L RERRANL, &
B|Buie. ABHERBLE:, F2)0uk, RBLAAT RN FE, Fokek
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FINKE L. XBN-FEARYP AR, FHAEE.
B Lk 7k, 2R AT X6 R A8,

Cl

P.../

25 T XA
5
HN NN
9
AAFEL
cl ,
Pl"'/ + 2 ©/\ N \\
o
ino g B
fe) —_—
\\~ "N Nask N/\\\\ SN
OO —— O
Pd/C /\\\ NN /X
n Lo sy
10 W R THE, TS &M LT AROLEY, st

ABLIREETo- 2, BAERANATR FER. STESBAER.
(/e ILAHZE R, #2848, REAHEF ETUAE L4
S ERED.
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WAE12

Bry/ PBra NaCN .
N CsHe HN o 18" N CN
o] o] 0
HCI LAH 8oc,0
———— e —— r—
MeOH HN OMe HN H
1 MsCl N
/:
NE!; ICH,Cl,  BoeN N A

2 k4

TFA —N

WA RAZIZAT R, G RA-BUKIRIR-3-F BLAT A M. B MAR
3P Ay eZ ek L ST A B T i P A 42 AT F A R B 3R, A
5 FRBLAT 5 H(rearomatization), /K AE-Eedok H BEAC S, 23R8, HiE
FEAZR, FEHEAY. 5TFRELE R, 25)44-—FR
iTh Y. RIBAEF &, KZBAH T EEY.
RAE13
Ref J Pharm Sci (1992) 81, 1015,U S Pat (1949) 2546652

= HO D MeLTHE (7 l H
o)
1) Con HCI, Zm# A _CH,

| 1) CHyl CHCN | CHe
2)H,S0, MeOH NN OMe . MoOH 1, Me
(o}
Hy
CHMol Clq
ELO H:C"’(ﬁm“

(o]

10
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AAE14
A GRRAT M
AN // %N P
(Bacj20 Oxone '/ A 38 CoET
C ) —( ) J (Y
2) Etococl N
Boc Boe
\ //
L'BH4 ]/\OH Ms-Cl E ]/\OMS
Boc Boc
N‘aO o]
N
7
R 1) HCl/diox 7 “
=/

EDC, HOBt
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HAELS
i o
( J mcpba 1) LDA Co,Et
quant N 2) EtOCOCl [ j/
Boc
23% Boc
o o
A
5 1) Ts-Cl/Pyr s
LIBHA (J/\OH ) y —E :]/\NQN
;:F N 2) Nalm N e/
1hr Boc 3) HCl/diox H o

1) TFA @
°N
EDC, HOBt (:J‘,/‘rou [N’J’I/f
Aobe® /" 0 +

Br-z7 Cl
N

N N
s e
(J, AL
/& o
0" o
AA216
Br \\ = Cl
N H N H
N N
H H
((x) 52 0) ((+) 52.0) ((-) 52 0)
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Cl

HC

OCH
(54 0a) 04\@ O/go (54 Ob)

Br ( = cl  Br ( = al
(54 Oa) ¢ N/ Y, G
(54 Ob)
NC N NTCN

Br ( \’ al
(55 0a) d N "//H
+ >
(55 0b) HOOC N
(56 0a) H

Br ct  Br cl
(56 0a) e
+
(56 Ob) +
HoOC N N~ COOH
(57 0a) COOt Bu (57.0b) COOt-Bu
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Br = Cl
\ - h cl Br \\/ cl
N N N
H a'e H H
> +
N HOOC
()52 0) y N N~ COOH
(58.0a) COOt-Bu (58 Ob) coot-Bu

10

15

20

FABBAAR TR fRA216F, 5H(52 0). -OCH,(54 0a
#254 0b). -CN(55 0aFe55 0b). -COOH(56 0a#F=56 0b). -COOH(57 0a.
57 0b. 58 0a#=58 0b)Z 1] &7 AR £ TV h

- P, ol

HFEEW0O97/23478 (1997457 A3 8 A FFTE £MEAFH &, 2tk
E-1(+)52 04T H 4.

BL RARIET RETAF A R Ba N-ZEARE KK F 5L B/
ZRFIR, BEuBEb TAERAN/HE T E/RACTEA, B B
(WEBRRER/TFE/EAWERNSA/FAMN, BV ] AhEe
For BB LY Bke —RTH_BEE/E GG E LR,

AZ R T RS T vl 8 T 54 & 364 74, X 2 R34
R AVET AT RE G RA. KR EE AY F I 1225 4
PREEH T AARBBEAAR & 2 2 M0 5 .

) & FE A ]

H
()
“n. ~OH
(4
v
2CSA

T60C, &AAMA(1250ml) F#(R)-(-)-HERERFL(2 Skg) ¥ An
N2-H ARk 547 H(565g, 3 35mol)isik. TISCHRHZBAMETS
B, FRERLIHEEIRHAEASNE, TEFEMGIRE, 53
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26 B R(1444g). RJE, Wiz BRETAMBR(1200ml)F, FHEAS
LAk ZRTAH BRARE. W ANERERANEETBFKETD
. EAREK, FEEELHEKG62). [o]y=-14.9°.

5 #) & F A2

BOC
N
[N] n/OH

}
BOC O

Fehl & 34 169 B AR4LEH1(362g, 0.608mol)ix T A48 K

(1400ml)F= F B5(1400ml) ¥ . & HLH6 2K iRAH F ImAS0%EEAL
A ZpHHN~9.5. kiR PR e T A — 8 B 85 (336g, 1.54mol).

10 A 50% S EAHAHE R iR A M 9 pH LR £9.5 (3£ A £ AAMA4A175ml),
¥ B RIS 0, 138G &R, A uk/A(9000ml)HE A
RiRA, A UEBREQ000ml). FE LB, B4 mANBERIERE
KEHpHAE3 0, AR FHKG x2000ml)EE, SHHFIE, L5
BANTIR, B EL, F2NEEHBKREAKY B iFLEY

15 (201.6g). FABMS: MH* = 331.

#) & £ 543

?OC
N
you

20 FRAFIET, ASH4TEAESLE RIEHM T e kb o) —F 1 Fit
Fe(49.6ml)i5 & F & AnSOCL(46.7ml). 3% B R %A 554,
B ETIR, B304, A HERAHNEIC, BEFT A
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10

15

20

25

#& F3640249 B 474L-E-#(201.6g, 0.61mmol)#9 72 (51.7ml)F= T ik
(1900ml)i&i&. & FAMERBREETR, BAMZEERER, &
H18/ e, SEFEGEEREAY, KERRMEAKILF, KEAR
LB TEE(4 * 2000ml) B, ZABRMATREHFHAVE, TEFAL

BEEET, REHGERKGBIRZHM(115.6g FET3%).

#) & L4014

CB2
N
| ['i‘j n/OH

BOC O

H4) & L4116 B 474L-6-41(17.85g, 30mmol)ia F A48 K (180ml)
P ARANZESNIHK180ml), JA50%A AL HEPHIB £411.0. Erk-
WELS L, ¥R ERAMAI E0SCT, 3045547 e N B FERF
B&(4.28ml, 30mmol)#) = F.55 3R (80ml)iE &, & T0-5C 35 A50%
AFAAMEPHER £10.5-11.0. ImATEE, LRI, RE
BIERGE R L RE, R EHETAR(80m)®, AINZE&FpHE
%A £40, ALERTEEG*180m)FE I, LHREBRETREFHAN
#, iLEHEKK, 1FFINN-Z-CBZ-2-% £ %58 =%. AS0%EE
AR K E e pHIA ££510.5, AN B #(Boc),O (7.86g, 36mmol),
HiZikb, B AS0%AEAAFZFPHL10.5. 100G, pHEEE.
ZTLC 30% TP B/ £/ FI) BN EY, wREAREAE, Fin
A(Boc),0, #%#FpH#10.5. ZTLCR TR TARE, A TEE(2 x 180ml)
BB REH (R LR ERTHAEEY, FETUBE). £kEE
KRR, RAINZBRERAFPHA20 (FRARETL). RLRAT
BE(3 x 200ml)FBK B, ZABAETREFUNANY, LEFALTE
&, 133 & & B 1K(9.68g, 88% /= &),
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) & LS

H
N

[ ]‘-:,, OH
T

BOC O

W4 & L4469 B FRLEH(9.6g, 26.3mmol )i FEAEE R
FKEE(100ml)F. AEBEANBEANLRA, mA10% Pd/C (3.0g, 50%
5 FEAEKTF). TSSpsifAT, HRSHEAIS DA, i AR
WE. B TA(TLC, 30% ¥ B/ &/ =R Fr), @it FEr#idgr
RRAH, B UB B R g, HEREL 41348,
MNFEABK(200m). B TBR LB H B A W IR (A 4N N-—-
Boc-2-# -k, BH) AAKEEF, 5FELEHRQx)EBEY
10 Bk, 13345 = 4(3.98).

#14 5416
4-(3-32-8-§-6,11-= &-SH-K 5 [5,6]3F & [1,2-b]#t72-11-4)-1-
[(1,1-= F & LR BA2R)- R A #

By Y cl

15
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Brm,d
>
N

. OH

(5.6g, 17.33mmol)A T =K Fr(56mD)F, FHEA. BT A

‘SOCL(2.46ml). 5 85, TLCAR (14 KL %44 4e £ INAEAL

10

15

20

MY, HERPHR—ARHKkE, ZSTLCEN_RFRE, AS0%LEZ
B/ TATAR A B BLA). BEREHY, REARKY, WAKRFRPEP
AEFR, RZETIRPER—K, FRAOKKEK F T4
FR-ZFAEWETI00mIAK = FAFBE P, WAHE ZHHS
¥ BARCAH(3.98g), #EEFMAI21ImI=Thk, TR, {RATH
HZREY. 20005, RERELREAY, HEGWET200m T
LB, RAEAREE RAUBRLUBHELKERLETL BHRBET
Ba I A MM, LR AL, FELEEIKEK, % BAREL 127 %
14722 fg A2 BT, 2L 0.4% TNV B3/ S8/ —F . FH. 6L 0.5% TN B/
R FI, 2L 0.65% INF /R, — R FH. 2L 0.8% TN F /& . —
TR, 4L 1% INFE/E. R FI. 2L 3% INFE/E&.— £ FI5.
2L 5% 2NFE/ & & FH. 2L 10% 2NFE/ £ — £ F%. 2L 15%
INFBE/ SR FA. 4L20% 2NF B/ £, — R P M, 132)4.63¢
B,

& KB T
T HA
#J: Gazz. Chim. Ital. (1972) 102, 189-195; J. Org. Chem. (1991)

56,1166-1170.
O‘_‘\C02Et

N
H

H3-9% "2 F BR LE§(70.16g, 0.446mmol)F=D-i& % 82 (67g, 1.0eq)ix
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TO5%M#K LEEG50m) . ¥ FAERAHETE, &, AIS%HY
KA LB ik s dh. RIBIIZ SRS % ) LBE(550ml) P &4 4,
158 5 BR #:(38.5g, 56% = %), % £(38.5g)% FAK(B00ml)F, %
FEOC, REAIMARKMAFTF. AR TG % 100ml)FEIizE

5 B, ZRBAATIREGIFHANY, BERS, 1FF)EFHKM(19.0g,
89% = &), CIMS: MH* = 158,

¥ %B
O,.‘\Coza o
N N
10 F0C, A20454r#LAH (118ml, 1.0M LB %, 1.0eq)hm £ B

A% B 47466-#1(18.5g, 0.125mmol) 8 w9 £ vk vé(250ml)iE % v, {254

MERERBHRETR, RETEHATRH2I. R EHAHE

TR, ZRAMNIEFGERBRATA, NFRERA T IR AR R,

B a3 LR IRYE, 155 A &R (13.7g, 98%HL &% = &), CIMS:
15 MH* = 116; [a]*°, = -8.4° (5.0mg, F2mlTF B ). |

F%C

N
H

OM“\OH O,.\»\OH
N
BOC
¥ H%B& B ARLE-40(13.6g, 0.104mmol)ia T F B2(100ml)Fe 7K
20 (100ml) ¥, AmAS50%EEACHARFDPH>10.5, BN RT A =2
BREE(27.24, 1.2eq.). TERTHHI 25, ATRSE. HERED
AETAKGSOm) T, A=&KFHEG > 150ml)FER, ZHEBHATFRAFH
Fh, RFBERE. B EMESEH, A50% LERTLE
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W SELIIRAE A HILA, 158 & & BI4R(12.13, 48% % %), FABMS:
MH" =216; [a]°,=+15.2° (5.0mg, F F& %),

¥ %D
) 3
N N
BOC BOC

TOC, - FEBBEE(12.75g, 1.2eq. )B4/ 24 BCH B 47
8-#(12.00g, 55.74mmol) 84 sk 22 (120ml)iE& F. F0°C, /=4 ¢4
AR TR, A LB TEBEGROM)HER RS, A A INEBR(S
* 300ml). 487 69 8B £4A(2 * 150ml). 7K (1 x 100ml)F= 7K (1 x 100ml)

10 i, BREBATIR ALTRE, BIKEEERHKRQ10g 100%4.%
%), FABMS: MH* = 370,

¥ BE
O
N N LN
BOC BOC
15 FIeRe44(8.37g, 1.5eq.) & 24 TD# B 47 1L4-%1(21.0g,

55.74mmol)#y = F X F BtA(300ml)iAi&, F60°C 45 = & 44 5 5% k)
DB RIZR R RE A EE RS ATRE. AAG0Om)HELRE
B, BARTKG* 150ml)FI, BHREBRHA TR FHANY, T
BRI RERE, MW B iR BN, R1%TEMN R TSRk

20 ABEBLA, 1R K F E BIR(T.25g 49%= %), FABMS: MH" = 266;
[a]*p = +8.0 (5.0mg, FFE ).
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% BF
.~“‘\N A AN
BOC H

FEIET, #FKEH A #7144 (5.50g, 20.73mmol)£4M HCI
8 = E A IR(SOml)ER P AR, R F AR, A LURAER
5 B, 1%3)% & B1K(4.90g, 99%~= %), CIMS: MH" = 166.

%) & EH408

IEL B & LA TR AR A F i, 122 48T EATAL-
10 G B BRD-IE LB, #4 B AR,

Iz

%) & 336419
FBA
BOC BOC
) ®
g ~ .. _OH
N);’O// y vy
0
15 FEHAT, HoREEREF(2.56g, 10.00mmol, 1.0eq.)F=54 £4C4A

(965mg, 25.00mmol, 2.5eq.)#) KK F BE(50ml) &4 #2 42 &) /48>

i, AT AT THEEHEBARSE £2410ml, A LEKGOm)#HFE. H

LB LB (8 x 25ml) FEURAM. R HAK(S0ml)st A4 64 A ALE B

4, ZEREBEATIER TR, TICEALTTRSE. REMWERRR
20 BEM (ZRFE: 10% AR/ FEE=17:1v/v), FEAXKKRE, #
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10

15

#9381 R4 69 B #RAL8-#1(1.09g, 50%). EIMS: m/z 217 ((M+HJ*, 46%),
161 (B*). HR-MS (FAB) C,H,,N,0, (M+H]")# H44: 217.1552; 5
MAE: 217.1549.

¥ %B
(Bhattacharyya, S. Tetrahedron. Lett. 1994, 35, 2401)

?OC ?OC

N N
[Nj _OH — EN]»,,,/OH

H CH,

I RAH B #7454 (1.09¢, 5.04mmol, 1.0eq.). 4% F&(300mg,

10.08mmol, 2.0eq.)F=5% 7 B34k (1.5ml, 5.04mmol, 1.0eq.)#9 £ K 2.8
(Sml)iREH FTI0CHA3I054, TERBBEHRII0N4. AREER
VAN EAAA(195mg, 5.04mmol, 1.0eq.). HiZAz T Fi2#HE12
ABF, F60°C FHEH3 R, HFimiER A FE0C, A2OMEKER
(25ml, 50.00mmol,it ¥) 4, FHFTHEEiFR, @iLCelite® 521
HEERFR, ACEGx2Sm)FRIER. SFREIRUY, ARk
(10ml)Zei%k, LREBAMATHR LRFFIOCEALTTRE., ZEGHE
EERE MR BT (SR T 10%ERAE/ FBE = 9:1vv), FEAEE
€. Abeh IR 69 B AR1L-6-4(1.10g, 95%). MS(EI): m/z 231 ([M+H]*,
59%), 175 (B*). HR-MS (FAB) C, H,,N,O, ([M+H]")#+ 14 231.1709;
Smi4E: 231.1716.

108



99816207. 8

10

15

20

oo 5E45/3411
FB®&C
l?OC §oc
N N _
() - (). Dy
fil '-.,,/OH N "ll,/N\/
Me F\lAe

FO0C., RAZFRT, H FABLEA(QI6u, 3.80mmol, 1.25¢q.)i# An
E 5 B%B# B 474L4-#(700mg, 3.04mmol, 1.0eq.)Fo = T (6400,
4.56mmol, 1.50eq )8 XK =R F(SmDItFEZ T, ¥rL0%ke
EFRTOCHFUNN, TERFHRIFI D, HZREMMELK
R5ml) ¥, AFFIL(S > 10ml)FEI, LHBRMATRESF A HER
#, F25C. TATTRYE, F2EZE>F(940me)tdH5% 7 A B ES,
¥Rzt —F K Z R HAA T T —F 246 (vide infra).

F60C. RAFRKT, HH% FAREE(940mg, 3.05mmol, 1.0eq.)
Fook 44 (608mg, 6.08mmol, 2.0eq.)#9 /KN N-= F & 9 BtA(10ml) %
BRI/, WRAZERSMAH ZEIE, A HKQSm)FHE.
SEEE, RARFRAx2Sm)FERKE. ZHREHTREOFTHE
PR, RFTFSOCELETTRGE. REDERBREREN (&=
FF I 10%E A A4/ FEE = 19:1v/v), 25| A% E bk B 4R1L
A4 (432mg, 1.54mmol, 51%). MS(EI): m/z 281 ([M+H]*, B*), 225 (79),
157 (91). HR-MS (FAB) C, H,,N,O, ((M+H]")t H14: 281.1978; 5%
A{E: 281.1976.

¥ B%D
EOC n
O o> — (0O 0
T NI N --,,,/N\//\‘
Me h‘Ae
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FEB. KRAFRKET, ¥FHKCH B 47444 (400mg, 1.43mmol,
1.0eq.)# Bk = R T8 -—H FI(10ml, 1:1 viv)EEF12/0 8, F40C,
FTATTEHRELY, BEREMWHEET2OMARAAKEZR(0mI)
Y, BRAEATTERIBELY, 22EBEEA60C, EKEWMWERIL

5 ik BT (RTH: 10% A B/ T B = 6:.4v/v), FE|ARNEFE
IR 64 B 4404 (136mg, 0.76mmol, 53%). MS(ED): m/z 181
(IM+H]*, B*), 161 (76). HR-MS (FAB) C,H,,N, ([M+H]")3+ F-14:
181.1453; sc#i4A: 181.1458.

10 #) & £ #4010
FBA
N-T A3 2 -5 Dok

()

FFRAEAFET, FHADIR(6g, 58mmol)iE TR F It
15 (200ml) ¥, FkiE LA R REY, Fim—R TR HKKRE(153g,
70mmol)# = A FHEGOml)E&, HAEREGHHIF4 . ALK
Yofe b BB BANIR KRR B B RbH, BHBETIR LRIEAL
133 4 45 S BEJ AR89 B 47 F414.37g. mp=72.9-78.9C,

20 ¥ %B

N-T F i 3 2B Do,
QP

E]

F0C, ¥ HEA B Fr1LE-4(16g, 78.7mmol)E F50% ¥ BF-/K
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(500ml) ¥ . &4 mAOxone® (72.6g, 118.05mmol)# K, F25%E &AL
ARHEPHA105. 2008 E, WRREREY, BREARKXTE. AL
BR GBS R B F B3R, 133 A4 5 B4Rt B 47 415.5g (84%).
mp = 157-159.2C,

FHKC
N-T &AL 2-% T -BAR D HIR
Q/ :

\Y

P
)
BOC

B BB B AR1L5-4(3.0g, 12.7mmol )i T va &=k (30ml), T
10 FREATET, ETFK-BEB LR REHALIET8C, FHiw
8.5ml 1.5 M= & L £ L4269 3R AR (LDA)R R, iz H1/2
B, A RAR T B L85 (1.83ml, 19.05mmol), F-78 CIizimim 1
B, BIZBEBRKETR, AR RSMFRF2DE. FRE
BbMmmEHENKP, ALBRLEEFHERZKR, 1F3)287gk &k~

15 M, B¥RARBUHLATT—F .

%D
N-T &4 4 2-5 8 7 A AR Dok

QP
S

[ T\OH
N
BOC

20 W BCHHLS B AR A T30mlve Sckvd F, Fokis L

FH3E. H MM EAC4E 6w Sk AR (9ml, 18mmol), iz KA
RAMBA3 D, £ ANINER(L10m]), LRSI HAST4.
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MNINSEACSA(220m]), B LB LB XM G =¥, ZRBRETIE
SR AL, B ERY, BB RUERBEN, A20%TH
LES/ TR EA0% LB LBS/ S st 752 B4k B 4%~ #0.88g. mp =

126.9-131.97C,
5
¥ HKE
N-T E A 2k R P KA Dok,

Q\ /p

0y
tij N
BOC

¥¥ HDY B 4740 5-#(0.56g, 2.14mmol)f= —F R A L&
10 (0.372ml, 2.14mmol)& F5ml= £ FIF. AN FAABLEL(0.198m],
2.56mmol), F-FRAAKRE THHELLREMI054P. F120C, H#
% B RIS AN I E Rl ey ek (2 9g, 20eq.). AE =R TG,
¥R ERAMAHEER, FEEERK FERKETKY, AL
B LESE B R =0k, 4%2)0.449gB 47~ %. mp=149.7-151.3C,
15 FABMS (M+1) = 316.2.

¥ BF
) &-2-sk i L H I BRAR D kAR,
Q\S/P
NN
Sas
H
- 2 HCI
20 ¥ BEH B 471 4-4(0.44g, 1.4mmol)i& F5ml #4N HCI/=%£,

NI PFEAUIE, RERASY, 15%045g8 iR 0.
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99816207. 8 i B B 5$49/3411
& EHH11
T A
N-T &4 8 A AR Dok TR
(@]
|
)
‘?‘
BOC
5 B4 & A 1047 BALN-T B A H A B D9R(7.07g, 58mmol)

10

15

AETF200ml =K FHEF. A 1544 #m50-60% mCPBA (13.7g,
80mmol). TERT2IE/E, Aiafet) BRER A AFIof e &
PR LR, GRBRETIR SREFERL F213.08g8 68
#. FABMS (M+1) = 220.

¥ %B
Q
Ty
}"'2HCI

HAE L H & £ 108 BC-FATA L AR 095 3%, 44 B4k
.
) & 523412

“"NoTs O-“'\\N A
(T O
] 1C

]
BOC BOC

TEIRT, #2-FHAK4(0.27g, 1.3eq.)mE A A44(0.13g, 1.3eq.,
60%5™ #rih P = F A FEAGm)ER P, 3/~ 2 HE g0
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4, RJE AN & FHHTH BDH B AR4CE4(0.94g, 2.54mmol). HF
H B RLRA Mk £60°C 2.8, A EFRRFKRE. AKGOm)H
BN, A-RTRE* Sm)FR, SRBEHATREF AN
4, LEFETHRE. FHERRENAEK, RAT%FTEH_RFHKE
5 RAE A BeBLR, 1338 & B4R(0.66g, 93% 5 %&). CIMS: MH"* = 280;
[a]?®, = +4.9 (6.5mg, F2.0mlF & F).
M54 & AT REAXMEI G 7k, KARITF2EY
W Rk B R B3I RAATE D 6 B A, SR FAENTER
A4
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B 5E51/3411

%1
ez g 7 Fax
FeA5)
13 “*NoTs CH SSNYEHs
'%N EN)
N
} HNW )
BOC BOC
O S O
N At | (K
) CH,  HC
BOC BOC
LCMS: MH'= 280
15 oTs o NV
= ¢
N HNZ N
BOC BOC
) —
BOC CHj 'I‘
BOC
16(a) | QP CHa QP
[sjr\ows l%(N [ N’\\N
HN~ y \sjo/
N A CHy
BOC ‘ BOC
16(B) C% ,'O (‘\N Q\ ,/O CH,
EST\OMS HN\/< E NN
N CHg N
BOG BOC
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99816207. 8 o P FE52/341T
%1
& 5% Bz F3k Fap
)
16(C) (j/\OTS H Ha CHj
3
N //N H c/@im
HN
BOC \< ’ N °
CHs
N
BOC
16(D) SN OTs CH; CHy
P el
N N C CH
oo HN\( Ha ;l\; 5
CH, Ou“
N
Boc
16(E) oTs Ry i
) H =
?‘ HN- A
BOC ~ QN\ CHs
Q)
BOC
H & FEHA1T
J\\\ _,\\\
TIONTYEHs TN
() — O G
N N N N
BOC BOC
5

F0C, @A =R FH(10ml) F &9 4 & E£364] 1349 B 4r4E-4(1.0g,

116

3.58mmol, 69:31 4-Me : 5-Me) ¥ /A TrCl (0.32g, 1.05eq., 2 F5-
Me). FOC, =AM D, BRERS., HEBRESMWER
ik AT SAL, F50%RAERE LER LB R A ik, BB AREES
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K B A-4E4(0.50g, 72% % %), CIMS: MH" = 280,

) & £ 24518
N/\\}Hs (jAN A
y CH
Q/\L\“N) - N ‘;,\?— ’
BOC éOC

W5 # & FRSINTFT R RRABR 6977 ik, # & BAriLeH
(0.49g, 82% = %).
P54 & RAH T RFAXAR 5 %, 2R KAHE L%
#112. 13. 14, 15, 16 (k2%242). 16A. 16B. 16C. 16D. 17. 18.
10 71A (F BD). 71A (FH,F). 16E. 72A. 74A. T5A%076%) & 64404
M, H&ER2FIRG R R

%2
&% N-Bockk i3
|_Z2645]
19 O,a“\ /3 WS
N ep=
f;, HacLN N HGC)§
BOC H

* 2HCI
CIMS: MH'= 180

20 _.“‘\ '.\\\
O e | O
h.* N =
BOC

N
H

+ 2HCI
CIMS: MH'= 180

15
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99816207. 8 o P FE54/341T
SE2
& E N-Bocks )3
&4
21 NNy —cH N7N—CH
O Qe | O e
'i‘ N
BOC
. 2HC!
22 . N
N he N HC
BOC - 2HCI
23 /(CH;, /(CHa
) )
BOC
. 2HC!
. H H
23(4) 4 N
O | O
) N "
Loe H 2HCI
23(B) - P fHa
N N
SANGAT
N i N "
bac H 2HCI
23(C) N N
G | W
N N
L H 2HCI
23(D) N =
® TC
N N N
BOC_ 2HCI
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99816207. 8 o B 5 ZE55/341T
x2
&% N-Bocki B
&4
23(E) SN ~
® (T
s
N N” “CH, N N CH,
BOC H o oug
23(F) N N
| |
N HC N7H,C” N
BOC H  ohe
23(H) QP QP
E N E N/\\N
N \Q:(\‘ N \Q<
) CH.
_BOC ° H oHg O
23(1) Q.0 CHs Q.0 ’EHs
N7 NN
O (T O
N N
BOC H 2HC
23(J) CHg CHs
N
5 e
N N ahcl
BOC H
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B 556/3411

%2
#E& 5% N-Bockk 23
45
23(K) CHa CHs
Vgt A
l-bc [l\j CHB H3 N CH3
N @
2H
BOC “
23(L) HQ H
’M{\ [
N (Nj/Z'HCI
BOC H
LA 1

P H] & £ 464 B ARieS4(1.0g, 1.15eq. )/ Z 4] & 553640 184
B #74L6-4(2.43g, 3.81mmol). DEC (0.95g, 1.3eq.). HOBT (2.57g, Seq.)

FNMM (2.51ml, 6.0eq.)#) = ¥ 2 ¥ B (50ml)E & F.

FEBT, H#

AR ERIEAE24 R, BRKFRR R LIRS EAF LB AR, i
10 B, AR FHEQOOmD)MAHEIRIE, AKQRx 100ml)ze%k, L
ATIRIERG. Hoe W BB, 5% (10%A AN T
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BB = R TR AE A SR, R & BR(1.8g, 68% 7~

#), LCMS: MH" = 683.

WABE T AR AMA G AR, LAE LG, TR
BAAH T 69235 2 9REAR S T X646

Br—~ \ Cl
=N

v, Rg
SLLT
@] (e}
5
%3
Ex. R'= MP (C) CMED
2 - LCMS: MH = 683
O\/ r_\N
fS.ZN Nz
11-(R.S)
3

126-131

LCMS: MH'= 697
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%% 3
Ex. R’= MP (°C) CMPD
4 128-133 | LCMS: MH'= 697
f;\
,‘O""I/N\(N
CH;.
11- (R,S)
4.1 CH; [ 114-121 | LCMS: MH'= 697
~
:”{O."'I/N\//N
4.2 CHy | 131-135 | LCMS: MH'= 697
~
J,{‘O\/N\’/N
5 _Me 123-134 | FABMS: MH'=
S}
Z;N\)\/N\f
11- (RS)
6 (\ = FABMS: MH'=
h’;N\LNW N 701
7 0 FABMS: MH=717
e
/N N\?
Y
[7179-182 [FABMS: MH'=733
8 (80, ™,
9 HN 175-183 | FABMS: MH =669
~
N ;
11- (R,S)
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4] 1050 2364511
Z 48 HHPLC, ¥ 441149 B AxLE- 5 B A 256 (R)-F=(S)-
F#4k, FCHIRALPAK ADA, KA427#0.2%DEA#15% A B
) BT R AE A BB
F 34110
e\@/cu
=N

SYSYs’
ST

11-(R)-F 4k R G 18] (547) = 8.8459°4F; [a)p, = +14.0 (2.72mg,
F2.0mlFE %), mp = 130-134C; LCMS: MH' = 683.

Bmm

=N~ Y
N
(). Ow
S LT 1 Ng
(@) OO

10

11-(S)-Fth: R G B (H47) = 1541654 [al, = ; mp = 122-
127C; LCMS: MH" = 683.

15
KA 1249 K413

AR T 10/ 1 TR ARAR 675 ik, KA £HH26 B AT
e, #14 BARLEH.

123



99816207. 8 oW P ZE60/341T

11-(R)-F#Mtk: %G 8t (HH-15%5F A BE: 0.2%DEAT Tkt F)
= 18.8494%; [a]p,=;mp=135-138C; MS: MH" =683,

%13

i
[N] "":n/"O\/N@N
SIS

11-(S)-FAH4k: R G B 1E(547-15%5F 7 BE: 0.2%DEA T T F)
= 23.75844F; [o]p=;mp=127-130C; MS: MH"=683.

10
A4 24

cn,,row m,,pw

FEEBT, ¥HE#440126 B #21044(0.87g, 1.27mmol) £ =& F
B(9.0ml) ¥ 5 Z F T ER(O.0m) —RALIF 1B, Hm R B RS WA
15 £0C, AS0%EEMAM TR, 55, A& FHGB x200ml)FERK
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E. BEBATREGIUANY, LEFALTREQ0.56g, 75%H.5 *
).

F )14

Br\(\\%, Cl Br— /7 \ Cl
=N

N
N _ N
CN)'I//' N,/\:k@N - ENJ’I//[r I\OVE//\N
H /Lo‘ko ©

H# & 54412449 B A74E4(0.12g, 0.21mmol)F=TEA(0.15ml,
5.0eq)%E T =R FIE(GS.0ml)F, AN FAMN FEF 785 (1.05ml, 5.0eq.).
TERT, HZRAEREMWTFLIR, REMAKIS50m), A=K

10 Fho(2 x 100ml)E 3, ZEEBRMATRAF AN, TEFELTHRE.
ALon =) B Heik BAT AL, F12.5% (108 BAE 0 FEE R0 =&
WS R AR Ay B LA),  FF5) FH(0.096g, 69% 7~ %), FABMS: MH* =
669; mp = 126-128C.

15 FHA15
=N
N
O\ EN) ""/"/ "(j\/Nr:/;\N
A8
WRIEL RS 4R AR AR ik, REKRAERTEALRD
BE, & BAR1L8-4(0.053g, 44%~ %). FABMS: MH' = 709; mp =
140-144C,
20
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F #4116

Br\(\\%,m BrCl
P —r
E%N chw

(o]

H

Y4 & 745024 69 B 4548-E84(0.13g, 0.23mmol)iE T = H F i
(4.0ml) P, FeART G REE(0.13ml, 5.0eq). TERT, HiZA
5 JR A B DR, RAAK(SmD)AHE, A& TG % 50ml)F K,
BB TIRAF RIS, LRFATRE. BN ZHWERRE
WAL, A25%FEA R TRER. 5% A TRERR
$£10% (10% £ R A48 F 8 ) o — R F Bk 2Bl (0.069g, 44%
&), LCMS: MH" = 682; mp = 148-1537C,
10

A [Jf f SN

H

WiE LHapl 16T R L AR ¢ F %k, RERAFRALFRER
BE, %14 B474L5-4(0.09g, 64% 7~ %). LCMS: MH* = 668; mp = 132-
15 136°C.,
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)& L AHAB25

B
r\@%” B~ o
=N

N
>LE ] ‘I/r OI//NV T [N]"I/WIO"//EN
H o

WAL H & KP4 REAAMRI G F ik, RARR £HH]10
) B AL, #4 B ARREA.

EHA]18

peSey
Y

N
1A D
ST

HIEL LA 16T AL AFR 65k, REBLAH & EHH125
# B AribS-4, 414 B inike4. FABMS: MH = 682; mp = 112-120
10 C.

o
/L[Jj LVO""”“

HiB b S 14ATR R RKARR 695 ik, RERKAH & FHEH25
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8 B AxLE4, #14& B ixibéH. FABMS: MH' = 669; mp = 123-132
C; [a]®,= +16.4° (4.5mg, T2.0mlFPEF).

#) & =426

« 2 HCI
5
HIEL LT BC-FAREAKAAR M F ik, REZRLAL-FHE
BE, #4& BARLEY.
)& F 64127
O
+ 2 HCI
10
I BB & KB4 R LA AARR 9 F %, RERBAD-M B,
F & B irLeH.
#) & 34028
BOC
foc {
N
Yy G N
4 \ Y, 0 X
VT oyt T
- 2 HCI
15

Foka B8 B7(1.03g, 1.2eq.)i& 4 m 24 & 3440276 B 474054
(0.75g, 3.35mmol)# = £, F5(5.0ml) e = T #&(2.33ml, 5.0eq. )5 &+,
TERTH = EGERRF1054, KRB mACBZ-OSuc (1.00g,
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1.0eq.). TERT, B FL2GREGWMIFTR, ATRE., HLZH
ZARIR EMTHEAL, RAS% TR R TRAERME A BN, 122 4E
Bl #(0.94g, 56% /7 #). LCMS: MH" = 498; []*°, = + 61.6° (3.8mg,
F2.0ml&AF F).

5 #4520
BOC B\Q@,Cl
N
N
[N]""ur'D; - OLD
O @ Saae
o o {_

=N

TERT, ¥4 & 54642849 B 474044 (0.85g, 1.71mmol)f£ =

FFHE10m)F» = A LB Gml) P 695 BEH3 B, BUERE R R

10 e, FREMFET R FHE(m)F, RS {FEFLT4) (0.29g,
1.0eq.)fe = LAR(1.75ml, 15eq )&, FTZEIBTF, /7 4£ %K
INEF. R AeFe ) BB £4A(50ml). AR (50ml)Fe = £ F B (S0ml)FH A A
FLiRE, 5B, AfFKEQ* TSm)FBKE, RREATERS
SN, LRI ERGE, S Y B ik BT AL, A6% (10%

15 A EACA G FEEEIR) 6 ST ARAE A BLA, 15548 & B4k
(0.29g, 48% /= %). mp 80-84°C; LCMS: MH* = 703,
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) & #4129

smm B /\ cl

(0 — QLD

N

0 o N N
©/\ \=N =N

F BT, ¥#E#5)206 B 47464 (0.24g, 0.341mmol) &
HBr/AcOH (2.0ml) P32 8. A LRABREREY, HFE%
5 R BHACOH, BRI E, AINASAATFH, AZRT
(3 * S0ml) ¥ B, LB TIREFAVM, LRI ATHRE,
1250758 & B 4k(0.18g, 95% = &), ¥ A Rz —F shibmiz Al. LCMS:

MH" = 569.

10 L3421

\=

Z

HAEE A 6HTR A KARE G F ik, ARERAHE 5£EH]29
8 B AR, 414 B AR4LA-#(0.029g, 50%~= &), LCMS: MH" =

668; mp=137-139C.
15
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345022

B/\ o]l

E 2 =R F 50(5.0ml) P 64 #) & 36412989 B 471L-4-#(0.10g,
0.175mmol)#= = TA(0.037ml, 1.5eq.) ¥ mAMsCI (0.16pl, 1.2eq.), F
5 TERT, B EERIHTR, ASRERE4A(10ml)HEA &
AR, AKQSm)AHE, ARKFRG*25ml)EIR, ZLHEKRMT
BRI A M, 1LIE TR, S Y Bk BT, A10%
(10% S AAC4LH F BRER) 0 = KT ALERAE A eBLA), 155486 B
#£(0.70g, 64% = %), LCMS: MH* = 647, mp = 135-141C.

10
#4123

Bmm
=N

Sheae

RIEL EHAI2EEAATR 5 3, REZEAHE LH#H45026
a3, FARTAFFAEEARBRCBC-OSuckk s, 44 B irdk

15 & (. LCMS: MH"=669; mp=187.
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%) & £ #4130

Lo &b, anes

IrOH g [ J/ OH
hohos SL L

¥ = 3R 8 AH(5.04g, 1.1eq.)m 24| & £ 364) 569 B 4ribE-40(4.0g,
17.3mmol)#= = T A&(12.05ml, Seq.)#) = F A F BLA(60ml) & F. T
5 ERTH = AEGERIFT2IE, RBEBRERER L REY. A3M
SEANARERGY, RLRUEBER, RASO%ATHEBRTRKE, A
LERUEEFIR, ZHBATREINANY, SRFETRE, A
o fE M BBk BAT AL, B 12% (10% 8 R4 T BLA R )M — &7
YU R A A R BLA, 1338 B L BLEIC-11 (S)-F44K(2.13g, 54%),
10 Fo b AN RMLAC-11 R)-FHH(Q2.4g, 61%).

). o
D&

C-11 (S)-F#HR(F — AN ley FMK): [0]? = -13.4° (3.72mg,
F2.0ml ¥ 8 %), LCMS: MH"* = 458,
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C-11 R)-FHW(F =ANRBLF M) [a]®, = +84.9° (5.18mg,
F5.0ml ¥ B2 %), FABMS: MH* = 458 .

#& 5£364)24-35G
5 HAE L LS TR ARAE G ik, 2R RARAE2HFTF 8
#] & FH413069 B AR B (1R C-11(S)-F(R)-F M)A XL AE S
Wk, RIFAA T REAFILAREE T X e91Lb4.

N

CJ

9O

4

10

g4 | C-11 R® = MP CMPD
T £C)

24 S — 115- | LCMs:
H:O /D 126 | MH'= 605
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k4
E£H#%4 | C-11 R = MP CMPD
SR cc)
25 R O —— 124- LCMS:
?IZN - /N‘ \¢N 143 | MH'= 605
26 S O /_;___\ 120- LCMS:
:L{N oy N 132 | MH'=619
CHy
27 R O =N 110- | LCMS:
;{N ey NI 119 | MH'=619
CH,
28 S Hy | 115- | LCMS:
O =\ 132 | MH'=619
JI:N "I,I/N\&
29 R CH, 109- LCMS:
O ,4<N 124 | MH'=619
:(’{N 'y NI
30 S [,,,\ 105- LCMS:
%{O\/N N 119 | MH=619
H;

134



99816207. 8 oW P ET1/341T)
Y £4
Lt C-11 R® = MP CMPD
FH 4 (C)
31 R =N 121- | LCMS:
Hr\O\,N\(" 142 | MH'=619
CHjy
32 S CH, | 80-85 LCMS:
,‘( MH'= 619
N NN
33 R CH3 117- LCMS:;
;4< 120 | MH'=619
:,lZN N\¢N
34 S _ LCMS:
N ’
JH.N N\/C MH"=634
CHg
35 R _ - LCMS:
~\ i
;,I:N N\/C MH'=634
CHs
35(A) S 110- MS:
112 | MH'=633
N
)’{@l"‘l/N\?
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Y x4
FH ¢c)
35(B) R 89-92 MS:
MH =633
J.(O“:,,/NJN
35(C) S 104- MS:
106 MH=633
).;"O\/N\? g
35(D) R 79-81 MS:
MH=633
35(E) R P .- | FABMS:
N(\/io MH'=670
N
CH,
Ve
35(F) S 115- LCMS:
N 120 | MH'=606
) —CHs
35(G) S ,\\3 a7- LCMS:
. - /[ 122 | MH'=605
MmN
H
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#) & L4131

[ Nj».,, OH
Aot

B4 & L34 149 B 4:46-4(11.47g, 19.28mmol) 4y = F < ER K

5 (1:1, 64ml) & F MAS0% A B A4 EpHE H11.5, 4 4 »ABOC-
ON (5.22g, 1.1eq.). #mAS0%EEAARIFPHL H11.5. pHIEZ G,
FERBTH AR REHTIR, mAIMEEEpHA £pHH9.5,
PANENR FEFAE(21.21m], 1L.OMPRIERE, 1.1eq). HF= L6857
HpHMRIEAE L9 SHMHIR, REZA LIRS, R LBRER,

10 R BB R EPHAYS. ZkESEIUS, pHAEEA£29.5, A50%
ARG K B pHEAL £494.5, B IMEEA Z2pHE3, A LB TEQ
x 100ml)F B, LB TR GANY, SERFBERE, 72
& & B (5.8g, 90%= %). FABMS: MH* =317, RATFAZE >4,
135 KRy R, BRREHE—F A,

15

,!l /\ o
.

N “ /’\O’Log [j

IEL 4 & RHRAB0ORLAAIRR M F ik, RERAFEFE®
#1315 BAKILSY, HEB RS HFLHEAC1IFHK
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o
pye
A K8

11-(S)-F- M (B S BLT k89 FH#4K): LCMS: MH" = 444,

N
0
N OH
LALE
5 11-(R)-F+ M (F =2 T k8 FH4K): LCMS: MH" = 444,

£ #4136-411
1A KA TR R RARE 6 75 ik, 122 KAREL L#-H316
B AR (22 C-11(S)-Fo(R)-F MR Fnid L o9 iz, RF L PR
10 RSFIRIT TR 6T X 694064

mm
@}

Joas

o
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%5
g#44 | C-11 R® = MP | CMPD
FAf 4k o)
36 S Hy | 123- | LCMsS.
O =\ 132 | MH"=605
:s{N "l,,/N\/
37 R CHs | 95- | LOMS:
O ,4<N 111 | MH'=605
. :KN "III/N\//
38 S =N 92- | FABMS:
H'O /N\(N 101 | MH'=605
CH,
39 R ‘/\) F\ 111- | FABMS:
;%N oy N 125 | MH'=605
CH,
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&S
x4 | C-11 R® = © MP CMPD
FH (C)
40 S — 107- | FABMS:
)iN N\/(N 112 | MH"=605
CHs
41 R 95- | FABMS:
/A
3{@\/:\1\(" 100 | MH'=605
CHs,
41(a) S Hy | 117- | Lems:
O\/ = 120 | MH"=605
.N N_/
x;
41(8) R He | 101- | Lems:
= 120 | MH'=605
%;N ""I/N /
41(C) S 7 l 104- | LCMS:
Jl;N NN 108 | MH'=604
F#k 1,2
41(D) s 7 I 98- | LcMs:
J';N SN 100 | MH'=604
F#4k 1
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815
x84 | C-11 R®= MP CMPD
FH PR rc)
41(E) S I 100- | LCMS:
X X N 103 | MH'=604
FFHK 2
41(F) s 2 CHs | g90- | LcMs:
,N N 105 MH':GIS
x 0
K 1,2
41(q) S 2 CHs | go- | LcMs:
N SN 105 | MH'=618
X 0
FH& 1
41(H) s AN\ CHs | 95- LCMS:
N ~ 'N 105 | MH"=618
2 o
FFHtk 2
41(1 S 7z ' 95- LCMS:
J';N a N 104 | MH"=602
FHE 1,2
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)& L2432

" N
O\ [N :'"a,,l rOH
o 8

WRIEL B & LGB ERERBEA N T %, ERETERATRA
FRTERATEREINRTEFSRE, 4 8 H46H(C-11(S)-F
5 R)-F+H4R) I 0 By ko 3F 2T s A
11-(S)-F M (& L BT R84 F#4K): FABMS: MH" = 484,
11-(R)-F AR (B A e BL T &89 FH1K): FABMS: MH* = 484,

L #A)42-47CC
10 ARIEL LA PR A KRR 6 F ik, 122 KA H & £HH5)3264

B 7o (LR C-11(S)-FR)-F M) fE & 695k, #1&H PRYS
FOF AT TANR 69 T X

7 cl
=N

L Ejf
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%6
£x4 | C-11 R®= MP CMPD
Sk rc)
492 S H, 99- FABMS:
O =\ 113 | MH'=645
:(’{N "y NI
43 R CH, 108- | FABMS:
O ,4<N 118 | MH'=645
:s{N ', N
44 S O _ 112- | FABMS:
N =
:“ZN oy N 135 | MH'=645
CHy
45 R /_}.\ 108- | FABMS:
EO /N\/(" 123 | MH'=645
CH,
46 ) = 91- | FABMS:
‘EO\/N 7 94 | MH'=645
CHg
47 R 100- | FABMS:
A\
:s;‘\O\/N y 106 | MH'=645
CH,
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$R6
7] C-11 R®= MP CMPD
FEH K (C)
47(A) S 3 122- | FABMS:
= 127 | MH'=645
J’;N N/
47(B) R CHy | 133- | FABMS:
f<N 139 | MH =645
),;N N\y
47(K) R 74- MS:
76 | MH'=659
;,;VO\/N Y
47(D) S 66- MS:
68 MH'=659
47(E) R 85- MS:
89 MH’=659
){O.""/N\//\l
47(F) S 48- MS:
52 | MH'=659
J'(O""'/N\/)j
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8:%6
g£#4 | C-11 R® = MP CMPD
FHK Q)
47(G) S HQWS 98- | LCMS:
= 130 | MH'=659
47(H) s HC. [ | 106- | Lcwms:
O =\ 125 | MH'=659
J’;N v NG
47(1) S f\{ 113- | LCMS:
:s;N “, /(N 115 | MH'=631
H
47(J) S r\\g 106- | LCMS:
)’;N ’ N 132 | MH'=631
H
47(K) S f\\l 101- | LCMS:
:S;N ’ N> 123 | MH'=645
)
CH,
47(1) s P --- | FABMS:
(\ =0 MH'=696
"‘(,:N
N
/
\ N
HyC
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%%6
%34 | C-11 . Rf= -MP | CMPD
FH4R c)
47M) R | P --- | FABMS:

(%o MH'=696

47(N) S b - | FaBMS:

(\ $=0 MH'=696

47(0) R P —- | FABMS:
‘/\ =0 MH"=696
Pl 'N ."l
!
0
I
HyC
47®) | s Hs - | FABMS:
EO u/N CH3 MH'=674
CH,
7@ | R O”SCW, - | FaBMS:
MH'=674
"(,IN “ /N y/ —CH,
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%6
Had | C-11 R . | MP | cmMmD
AR o €C)
7R | S HC N — | FaBMS:
“II\O\/ \/2- CHy MH'=674
| ChHs
47(S) S O - | FABMS:
;{‘N y MH'=646
—\
"
¢
H,C
47(T) S --- | FABMS:
’H’QN MH'=646
R
!
H,C
47(U) S O\ s l 117- | FABMS:
. N 120 | MH'=644
X o
FHK 1
47(V) ) 7 | 105- | FABMS:
jiN NN 108 | MH'=644
FHK 2
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$%6
A | C-11 R = MP | CMPD
FH K rC)
47(W) S 2 CHy | g4- | LcMs:
>1;N AN 113 | MH'=658
- Gk 12)
47(X) S A CHy | 94- | FABMS:
N SN 113 | MH'=658
A 0
FE 1
47(Y) S 2 CH; | 100- | LCMS:
71;"’ NN 118 | MH'=658
FHK 2
47(2) s z l 100- | LCMS:
,’;N N N 108 | MH'=658
CHy
FHK 1,2
47(AA) s = 100- | LCMS:
N N N 115 | MH'=658
CH,
FHK 1
47(BB) S z I 108- | LCMS:
L"L;N o ~ _N 120 | MH'=658
CHa
F#4K 2
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% %6
b | C-11 R® = MP. | CMPD
FH Q)
47(CC) S Q/ Hy | 108- | FABMS:
- 113 | MH'=659
K0 o
F#Mk 1,2
#) & E£ #4133
i <N =
’ N
r,’-\
O« = O D5
CH, H o CH,3
5
ARIE L ) & LHPI24PT R R AAGR G F ik, RERAHE L

#1268 B Axibb-%, 414 BAribdH.
HIEEH & FHPIIBMEERRME G FE, RERARTE 2
B3 64 ek AL, HE L PR RTHEAZPT-FAHR G TR

10 B #r4Le-%:
7 ) cl
=y

oW
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x7
#& F#p) | C-11 R® =
E e JHR
34 27 R m F—\
:'*{N\/""I/N g
CHs
35 28 S ,/{Hs
EO NN
36 29 R Ay
N
j?.;'O“n,/N\//
36(A) 30 S !_;\
A{O\/N %
CHs
MP=99-112°C
LCMS: MH'=618
N
CH,
MP=110-123°C
LCMS: MH'=618
36(C) 32 S //(DH:;
MP=96-106"C
LCMS: MH =618
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k7
#% | x4 | Ccn R®=
K] Sk
36(D) 33 R vy

MP=150-152°C
LCMS: MH'=618

£ 364548

E ] //lr '//N \( » ] I/Ir O’///N ~(

CH, CH,

WL A6 TR KRR 6975 i, RAEXAH & £#45133
& B ARLed, 414 B 45464, FABMS: MH* = 618; mp = 111-140
c.
WA E FRGIABITARRFARR 95 %, REEAEASE2EAFH
10 8 H) & KB ) B ALY, RAFE PRI A8F AT FAEIH T

A0 B AR
7 cl
=N

S Eﬁf "
n 0
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%8
%4 |#Hg | C11 RS- MP (T] | CMPD
# x| FHEK '
49 | 34 R O _ 102-125 | FABMS:
AN /N\(N MH'=
CH, 618
50 | 35 S Hs| 123-135 | FABMS
O =\, MH'=
ENA N7 618
51 | 36 R CHz| 112-130 | FABMS
Q]
:a;N v, N~ 618
51A | 36A S F\ 99-112 | LCMS:
AN
618
CH,
51B | 36B R A\ 110-123 | LCMS:
:S;N N N ‘=
618
CHa
51C | 36C s CHil 96-106 | Lcwms:
F<N MH'=
X N 618
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4%%8

%% | & | C-11 R®= MP (°C) | CMPD
#] |xakH] FHE

51D| 36D| R Hal 150-152 | Lowms:
O\/ = MH"=61

.N

Y

)& SE3e4148
(R)F=(S)-[2-(1H-2f rk-1-25) 7 3 | Hyopk
5
A\~ R Z S
o0 DY
N i
TR’RA
R)F=(S)-3-F-1(F A AL)-2-5 B2
(T. Mori%¥, Heterocycles 38,5 1033, 1994)
10
AN i, 4
| o "'-tOH
o @_ H
CH,NH, T

153



99816207. 8 oo P E90/341m

FERT, #R)-KAB(Sg, 54.03mmol)F»F :(5.8g, 54.03mmol)
8 3R TIR(SOmI)RAMBI 16/ B, M 7 4 8%, 125] B Aol
(5.4, 50.09%): 5, (DMSO-d,) 2.28 (bs, 1H), 2.43-2.67 (m, 2H), 3 45-
3.85 (m, 5H), 5.13 (bs, 1H), 7.05-7.48 (m, 5H).
5 R LR T 3, W(S)- R ABEACT% = F 4] &(S)F M1k,

¥ %B
R)F2(S)-2- 8. F A -4-F F-5-F A Dok

H H

h, OH ,, 4.0,
a” t Br-CH,COBr a” tﬁ;\L
~O :

‘V

(R)

z 0O
Br-CH,COBr C'/\[ l
N s}

(s)

I

Q
/—2"1
£ 9
‘F
1

10 T0C, AldE, w B BRAMBRLAH(5.3g, 26.57mmol).
£ RAH(10.62g, 265mmol).  £AF(50ml)F=K(20ml)i% L4  iF Fm 18
R LBLIE(14.98g, 74.25mmol) ¢ £ AF(15ml)isik, KRB TFERTI6/0
. 2BANE, REAK, INRBAFEKEE AXEH, 1235
B x4 (R)FHMIR) (5.43g, 84.4%): FABMS: (M+1) = 240; 5,,

15 (CDCl,) 3.2-3.33 (m, 2H), 3.50 (dd, 1H), 3.51 (dd, 1H), 4.0 (m, 1H), 4.25
(d, 1H), 4.4 (d, 1H), 4.52 (d, 1H), 4.7 (d, 1H), 7.20-7.33 (m, SH).

AEAAE 7k, #1&(S)FMIK(67%). FABMS: (M+1) = 240; §,,

(CDCl,) 3.2-3.33 (m, 2H), 3.50 (dd, 1H), 3.51 (dd, 1H), 4.0 (m, 1H), 4.25
(d, 1H), 4.4 (d, 1H), 4.52 (d, 1H), 4.7 (d, 1H), 7.20-7.33 (m, 5H).

154



99816207. 8 oW P FE91/341T

(R)-2- 8 F A-4-F & Dok

H

b
SR

(R}

F-15C. RAIFRKT, A0SDE, 4 KB B 4744-4(5.09g,
5 21.23mmol)#) /K THF (55ml)i& & £ #t# #91.0M BH,-THF £ &
(109ml)¥. FEBET, ¥ ZRAVHEFEDN, WP EEiiidr, &K
B E0C, kAR Sm)e 2R ERAY P, AT HELTHF.
F10% 8 8AC4AAL = A 6 R R, RS TRER, RAAKFE
RAERY, REA L TR, FEHS7Y, FLEKREN,
10 B =8 F 2% R B e, 15 2] B AR (3.2g, 80%): FABMS: (M+1)
=226; 8, (CDCL,) 2.1 (dd, 1H), 2.3 (dd, 1H), 2.72 (m, 1H), 2.84 (m, 1H),
3.5-3.6 (s, 2H), 3.62-3.98 (m, 31H), 7.2-7.4 (m, SH).

JH®D
15 (R)-4-F 2 -2-(1H-ske £) F F Dotk

H
C‘///:,,,to {\N/’/u.. on
j — e

(R)

TRAFRET, HFECH B xS (3.1g, 13.77mmol) &9 LK
DMF (15ml)i&i& m Z 3 H 49 E444(1.29g, 53.75mmol)Fozk ™ (3.67g,
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10

15

20

53.97mmol)#DMF (50ml)Z& F. F60C, Hizmbitit16/1 .
RERHEHELDMF. AR TRERZAGHES Y, Akfdhk -
R BFERIY, BEZRTR, FEES Y, FLBEREMN,
A =R FIR-5% (10% EEAEH FEER)EM, 125 iz
(1.65g, 45%): FABMS: (M+1) = 258 (MH); 8,, (CDCL,) 1.8 (m, 1H), 2.15
(m, 1H), 2.8 (m, 2H), 3.4-3.8 (m, 7H), 6.9 (s, 1H), 7.02 (s, 1H), 7.3 (m,
5H), 7.5 (s, 1H).

Y KE
(S)-4-F A& -2-(1H-2k e 25) P - 5- AKX Dok

A

G0 Y

TRAFRT, ¥F%B B ARLASH(2.73g, 11.37mmol) 49 DMF
(15ml)i& e ZHEH 8 EA4C4A(1.55g, 22.79mmol)F=k(0.55g,
22.75mmol)#¥IDMF (25ml)i&& F. F60C, HizxRb-Mitik16/1 8,
AERGFEEEZDME. AR TRERZ LGRS EY, RARKF
BEREEAFERY), RERTEK, REHSEH, HEBHKEW,
B =R F 52-5% (10% 8 EAC 449 T ELAR) 2B, 133) B Aribod
(0.761g, 24.7%): FABMS: (M+1) = 272 (MH"); 8, (CDCL,) 3.12 (m, 2H),
3.98-4.71 (m, 7H), 6.98 (s, 1H), 7.1 (s, 1H), 7.2-7.4 (m, 5H), 7.98 (s,
1H).
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¥ B&F

ke

(S)-4-F F-2-(1H-sk o £) 7 & Bk
¢

5%

A0.5:058F, 42 TE(S.5ml) F 49 IN LAHH = 29 BKE# B 4748
5 44(0.75g, 2.75mmol)#) TAKTHF 5ml)itHak F, /=L 6RE
MEiFEA e, BAKRERSBRLRSY, ARFTREER, AKX
Fo K BRAERY, SRBETIR SEFERLZLET, BRI BFL
£#1(0.53g, 75%): FABMS: (M+1) = 258; 8, (CDCL,) 1.8 (m, 1H), 2.15
(m, 1H), 2.8 (m, 2H), 3.4-3.8 (m, 7H), 6.9 (s, 1H), 7.02 (s, 1H), 7.3 (m,
10 5H), 7.5 (s, 1H).

¥ %G
(R)F=(S)-[2-(1H-sk =-1-25) F 2K )-"Dek
o0 — 270
H

(R)
N — O

(S)
15
F50psi. EAIRET, §FHDH B Aria-(1.6g)F8 i # Y
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2R ACEA(0.320) 89 LER(20ml) F 49 RA-M B 24 /B, idiBARAL A,
72| B 4784 (1.03g, 99.9%): FABMS: (M+1) = 168; 5,, (CDCL,) 2.4-
2.5 (m, 1H), 2.8 (m, 3H), 3.5-3.9 (m, 5H), 6.9 (s, 1H), 7.02 (s, 1H), 7.45 (s,
1H).

5 ARG 7 ik, W (0.5g)F 8K fi 89 SEAC4H(0.2g), R99%H)
7 #(s)F 4k, FABMS: (M+1) = 168; 8, (CDCL,) 2.4-2.5 (m, 1H), 2.8
(m, 3H), 3.5-3.9 (m, 5H), 6.9 (s, 1H), 7.02 (s, 1H), 7.45 (s, 1H).

#) & LA 49
10 [4-(1H-2km-1-2) & 2 kv

TH’A

IN-RTEEARE 4B FH KT

HNC>——\O » BocN
H H

w14-72 2 F K9k "R (5g, 43.41mmol)F= = T.#2(8.78g, 86.82mmol)
# = T (100ml)iE & P AN 4 T A T3 B2 B5(18.95g,
86.82mmol), TEERT#IH16/ 8, AR FTREHEBIZER, ARk
20 e, ZARBAA TR, IR AL, 133 B 47106-4(9.04g, 99%). FABMS
(M+1) = 216.

15

158



99816207. 8 o ZE95/341m

¥ %B
IN-BT R AA-FRBAEAT A RT

= )\ o)
OH ————

¥ b3R5 AR B AR{t4-4(8.8g, 40.87mmol)F= = L A(8.55ml,

5 61.31mmol)A F =R FI(100m) ¥, F0C. KAFRZETIRHFZRAE
. NP ERBLE(3.8ml, 49.05mmol), TEBTFHH2 . ALK
TR LR, MAiefo BB S4 KRR Kk, BHEBET
1, WEHAL, 133 BiFiLE64(12.8g). FABMS (M+1)=294.3,

10 FB%C
IN-A T EA A 4-(1H-ok - 1-28) T ko=

s O\ (O~ o

FRAIZFZET, ¥ EE P B B 47444 (1.0g, 3.408mmol)&d

DMF (15ml)i& % e £ SA4¢44(0.27¢g, 6.817mmol)F=2k=£(0.464¢,

15 6.817mmol)#IDMF (15Sml)#EHEk T, F60C, HiZxREMIH16
NEF, AEAALADME. AR FRERZAGHSEZY, RARAK
Fodk R FRY, RER TR, REBFRZGYH, FLERK
BT, A3% (10%KR 844 FERER)- K FIRAE A RBLA, 7
| B 474L4-4#(0.823g). FABMS (M+1)=266.2, &, (CDCL,)0.8-1.0 (m,

20 2H), 1.2 (s, 9H), 1.2-1.4 (m, 1H), 1.65 (m, 1H), 2.4 (dt, 2H), 3.6 (d, 2H),
4.8 (d, 2H), 6.7 (s, 1H), 6.8 (s, 1H), 7.2 (s, 1H).
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¥ %D
4-(1H-2krd-1-45) F R vkvz

oo L

HCI

Y% B CH B 474464 (0.187g, 0.705mmol) 4N HCl#) =& < 37
5 QOm) P HH2INE, REAKXEZT, FHAHSH, L E5=3F
BRAB A

#) & 5 #4150
3(R)F23(S)-(1H-2kk-1-45) F Awibed bt

JQ whe
N
i (S)

-
(R)
10
T H’A
IN-# T f4 8 & -3(R)F23(S)-(1H-2k k- 1- ) F v nipz
.\‘\\\ \\\\
U‘ OMs N N
N H /ﬁ :N: Q
b = I
R
OMs /§
A o O
Boc \‘N éoc
(S)
15 H3(R)-(3- FAxBL AL F £ )wbeE4%(J. Med. Chem. 1990, 33, 77-77)
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(0.993g, 3.56mmol)i&x F £KDMF (25ml) ¥, AmAskk44(0.6g,

10mmol). FT60CHKizRAMMm#2 oy, REAXLEF. A=&YF

WEBREY, AiEKgk BofPRERDALET, B384

H4-41(1.1409g, 100%), ESMS: FABMS (M+1) = 252; 8, (CDCL,) 1.45

5 (s, 9H), 1.5-1.7 (m, 1H), 1.9-2.1 (m, 1H), 2.5-2.7 (m, 1H), 3.0-3.2 (m, 1H),

3.3-3.6 (m, 2H), 3.9 (dd, 2H), 6.9 (s, 1H), 7.1 (s, 1H), 7.45 (s, 1H).
VAEARE) 7 i, W3(S)-(3- F Ak BL AL F A& )keEb2(0.993g,

3.56mmol)#| &-(S)F M, 52| B #R4L5-4(1.1409g, 100%).

10 ¥ %B
3(R)Fo3(S)-(1H-2k ke -1-25) ¥ A b d

¢\\

U o — [7 O
Boc *2HCIi
N7 N
QY —
] H «2HCI

¥F A B ARE4(0.48g, 1.91mmol)Z£4N HCI# — &7 3R
(10ml) P #2118, REAKETF, FE BARLEHK, BELE=
15 B4R A,
AR 7 ik, H&(S)FHIK.
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& 54151
3(S)-(1H-4(5)- 7 Hokoe-1-2) F Ao 4

(\/\CHS
J
u .
(S)
FH]A
3 IN-RT B A-3(S)-(1H-A(5)- F ok 1-8) 7 Akt

| 2HCI
Boc

CH;
Q/\ OMs _ E_Nf\ NC/7
CHy =N
HN;T Loc

(S)

H3(S)-(3- F AR BL AL F 2 )wkw845(1.05g, 3.77mmol)i& F K
DMF (25ml) ¥, AeA4-F HKok44(0.74g, 10mmol). F60C, iz
10 M im0 R, REARREZT. ARV ERFEREZ 4, AHKE
%, RE R TR EF, 23] B 474669092, 100%). FABMS (M+1)

= 266.
KB
15 3(S)-(1H-4(5)-F Ahokek-1-4) F AL )bed bt
CH3, CH,

NS A/
\Z C—/f A&

) N

Boc

5 BAH B 37464-4(0.31g, 1.17mmol) 4N HCI# = & 5551
(0mD) ¥iEH2/ B, REARKXET, FEBiFkEH, A L=
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BRAB A,
%) & 347052
3-(1H-zko-1-20) F A vbeg b
5
—~C
HN—
T BA
IN-= A PR - SR 3R T -4 K 5 8L
l__ /COzH /cozcm
L |
Ph Ph
Ph Ph
10

BIN-Z R A AR LR TH-3-%8(J. Chem. Res. 1996, 430)
(5.38g, 20.16mmol) 5 KB EL (2ml) Fo ALEL 4R (5g) £ LK F BE(25m]) F —
ARENRI6 A, REXET, REWA LB UBEFER, A10%%5B 84
Fok ik BB, RAXCBRTE, FREREY, BL28KENL
15 1, A TI-10%T B LEAE A S BLA, 152 B Aribe-40(2.2g, 40.64%),
FABMS (M+1) =282, &, (CDCL)3.2-3.6 (m, 5H), 3.7 (s, 3H), 4.45 (s,
1H), 7.2-7.4 (m, 10H).
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¥ %B
IN-XEAFEI-ZBAFTEA-LEXKTR

/CO 2CH, /CH 20H
l ——— I
N [Yo—
Ph/‘< Fh/<
Ph Fh

F10.5/0 8, ¥4 TB(20ml) ¥ #9 IN LAH® m £ 4 BeA#) B 474%
5 A-#1(2g, 7.11mmol)#) K LB QSmDIEH AR T, HF AR
A4 N e, RARKERSBE RSN, AUBRLEXR, AKf
BARBEFERY, ZHRBEETHR TRARKETF, 72 EHLE
#1(1.72g, 98%): FABMS: (M+1) = 254,

10 Y EC
IN-ZF A TR PARBIE TR RAEFT R
/ CHZ0H /CHZOMS

H
— —

Ph Ph

¥ EiR 5 B4 B x4 (1.7g, 6.72mmol)F= = Th(1.1g,
10.87mmol)A T =& FHEQR0ml)F, F0C. KA THIFZREM.
15 TN FEEBLE(1.1g, 9.6mmol), T EEBHZERMF2 e, AL
VIR RLIR R, RieFo BB EAKIE R Fo K ik, LRBRET
B, SEFARLET, 53 82328 99%). FABMS: (M+1)
=332,
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$ D
IN-ZF A FE3-(1H2k - 1) AR AR TR

/CHZOMS N\
— e

FRAFKRET, HF%CH B Ar1E4M(2.3g, 6.95mmol)#DMF
5 (15ml)7 & Am £ £ AL40(0.25g, 10.42mmol)F=2k=£(0.71g, 10.44mmol)#s
DMF (10m)##H &R F. T60CHizReMmITIF16 8, ATALK
DMF. B =& FRFRF LG T Y, KA KA AR B%FER

M, AKX, 3% BAFELAHQ.1g 100%). FABMS: (M+1) = 304.

10 HKE
3-(1H-2fm-1-2) F A-R AT

—Q 0

N— = HN— —

Ph
Ph

£EA44(0.2)4 LEF(20ml)RE-H A 24 Dt IR, 55

F50psi. BARET, HFVEDH BAFNESM(1.79F 5 A K4
,
15 B #748-#(0.508g, 66.8%): m/z= 137 (MH").

) & L5153
4-(1H-2k o4 -1-2K)-9% "%

O~C3
\o
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TR]RA
IN-RT BAEEA4-ZERE

O — O

f4-# %% 72 (2g, 19.78mmol)F= = T Ez(4.16ml, 29.67mmol)# =

5 £ T B (20ml)A & F Ae N =4 T A 5% B B8 (5.18g, 23.72mmol), FE

BTRHAEBH1600E, AR TRBEZER, AKEE SRR

T4, SIEHRKL 133 B 4E4EH(3.95g, 99%), FABMS (M+1)
=202.

10 Y %B
IN-BT & A3 4- P A st B AT

BOC—NO_OH > Boc,—NO’OMs

¥ ik 5 %A B ARLS-#(3.5g, 17.39mmol) 4= = T 4:(4.85ml,
34.79mmol)iE T =& FBOm) ¥, F0CT. RATHHZREY.

15 AN P aBE(1.62ml, 20.88mmol), T E R ZIEEILH2 D, A
RV ER, Riede BB SAAKIE R FeK ik, ZERER
B8, RFAARKET, 152 B 47454(4.68g, 96.4%). ESMS: m/z
= 280 (MH").

20 P H%&C
IN-R T & A H A -4-(1H-sk2-1-2) sk

' /N
Boe——O’OMs -~ Boc,_r\O——N\/’
—

FTRAFRKET, #F KB B 474644 (4.0g, 14.32mmol)#DMF
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(120ml)i&#& #m £ £4¢44(0.52g, 21.66mmol)Fesk(1.46g, 21.47mmol)
#DMF Q0mD)IHER F. F60CHKizReMITH16 8, AETHE
ADMF. ARV RFRZAGESZY, RARAKFERELEE
B, AERTR, RERGY, KLBRBEN %A, A3% (10%

5 BEBAE N T BRER)-— R T ICAEA BB, 133) B A7164-4(0.94g,
26%). FABMS: (M+1) = 252; 8, (CDCL) 1.4 (s, 9H), 1.6-1.8 (m, 2H), 2.0
(dd, 2H), 2.8 (dt, 2H), 4.05 (m, 1H), 4.2 (m, 2H), 6.9 (s, 1H), 7.0 (s, 1H),
7.65 (s, 1H).

10 B %D
A-(1H-%k o124 ) ok

B NAN N/\N
P

N \) AN \_/"

«2HCI

¥ BCe B Ar6-4(0.21g, 0.836mmol)f£4N HCl#g = £ 55 3R
Gml) P20 e, REARELET, 1338 BLsH, 2115 =3x8
15 184,

#) & 523645 54
3-(R)Fo(S)-(1H-2k -1 - 24 ) otk 47,
l j ON U-\\‘\ @N

(R) (S)
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T H’A
IN-F 2-3-(R)#o(S)- F Am B A Bk -belbt

o
o O

A\OH ,\\\\QNS

[
B IN-F £ -3(R)-# A -beg 45(5g, 28.21mmol)Fe = T8 (7.86ml,

5 56.35mmol)ia T =& FH(GS0m) ¥, F0C. KA T zRsH.
HeN P EEBLE(2.62ml, 33.87mmol), T EREZEEEH2 . A
TR R R, Riafe iR SRR K BLE, BZABR
HFI8, SEFALETF, 123 B41EHH(72g 96.4%). FABMS
(M+H) = 256; 8,; (CDCL,) 2.2 (m, 1H), 2.3 (m, 1H), 2.52 (m, 1H), 2.7-2.85

10 (m, 3H), 2.95 (s, 3H), 3.65 (q, 2H), 5.16 (m, 1H), 7.3 (s, SH).

AR 75 %, BIN-FA-3(S)-# A -wbei b (5g, 28.21mmol)#)
&(S)FHK, 173 B ARLEM(7.15g, 98%).
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10

15

¥ %B
IN-F 2-3-(S)F=(R)-(1H-2k o -1- ) -wibeltz

N
AOMs ..‘\\\Q

~O

R)

)

AN

N\OMs va
0 — -
o o

(R

TRAFKET, HFEAH B 4RLEH(2.0g, 7.84mmol) e £k

(1.1g, 16.17mmol)#DMF (25ml)##HE& F. F60C &z R4t
16/ 8F, AZAKDMF. AR FRERF LM W, KREA
Ko AR RFZERY, RX KTk, FRAKAGY, KLss
IREM, A3% (10% K EEA4& F A R)-— ST WAE A 2eRLA,
%2 B 4216444 (0.95g, 50.56%). FABMS: (M+1) = 228,

ARG T ik, #1& HALF MK,

F®C
3-(R)F=(S)-(1H-zk 4 -1-&) -l bt

N /§\
o \-/—'—71 AN N
= ~

N

K@ N
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N ==
er > QAN@N
O “
TS50psifAZRET, HF BB B ARAH(0.95g)F210%k 485
(0.5g)4 LEF(20ml) F 89 iR -B- BEH 24/ B, IRERAEACH], 132] B AR
A-41(0.522g, 99.9%), 135 = RE1S 4

5 SR ik, B B ARG AH(1.0g) 7 10%4K 485 (0.62), ¥A99%
7 2133 (R)FAHMIK.

%) & K AEH)55
(-)-2- T 2-3-(1H-sk o -4-25)- b

J\\:d </NH

m CHa

N

10
R 4EJ. Med. Chem. 1995, 1593-1599F7i& 75 ik, #|&ZLE.

#] & £ #4556
3-(1H-2k-1-24)-RE K T I

/N»\/N

HN—
15
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A
IN-Z A FA-(H-%k-1-8)-REHF TR

OMs

P

E g L
Ph h
FRAFKKT, HFIN-ZHRKAFEI-FHBLA AL RSB THRAJ

5 Che. Res. 1996, 430) (10.0g, 29.26mmol)hm Z 24 (5.96¢, 87.78mmol)#9
DMF (100ml)#t 5% ¥, T60CHizrReMmikIF16 0, ATEL
DMF., A =R TIRFI T A6 =Y, KA K SRk FER
B, RE R TIR, REBFREGY, F L BRI BN LA, 4% (10%
KA FACLR T BLAR)-— 8T WA A SR, 132] B 4746-4(2.87g,

10 33.9%). FABMS: (M+1) = 290; 8, (CDCL,) 3.3 (dd, 2H), 3.65 (dt, 2H),
4.45 (s, 1H), 4.8 (m, 1H), 7.1-7.5 (m, 12H), 7.8 (s, 1H).

¥ %B
3-(1H-2koe-1-2)- R 3R T
15
~\ =
/N\//N » I———"QN

HN—

F50psi. EAIRET, KT AL A IRLEW(2.88)F710%K 4L
#(1.1g)% FEEQSml)RA- Wit H24 0 i, LEAEARR, 53] B4R
£-41(1.05g, 99.9%), EH 5 = RER1BE
20
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LA 54

>LE j:,,n/OH _’. E :l,,, N N\/

H4-(3-14-8-8-6,11- = £-SH-3FF1[5,6] 3R [ 1,2-b]o2-11-3)-1-

(L1I-=F A TEL)EA2R)-h5 A B (2g, 3.8mmol)m £4) & 536

5 #5044 B #7444 (1.1g, 4. 7mmol). DEC (1.8g, 9.4mmol). HOBT (1.28,
9.48mmol)F=NMM (2.6ml, 23.7mmol)#DMF (100ml)is%& . TEiR
T, B ANERRIF24DE, ARBER LIRS Z45 LT RIT
", TEBRE. ARV EHERE, AERERE LHREBATER
FRkbE., MW E R ENENK, FA5% (10%K A A4 FEA

10 ®)-— R FIAEH R BLA, 53] B AR4LSH(1.48g, 55%). FABMS:

(M+1) = 669.

Sk AH] 55 F F 36456
%4 & MHHPLC. KA CHIRALPAK AD#:, A4402%DEA#%

15 15%% R B3 69 AR 5L, W K441 169 B ARLS-M 4 B h 234
11-(R)-F=11-(S)-F A 4.

Br~¢ \ Ci
=N
'//rg\«N\/

20 FHHA: G B E(5H7) = 8.88544F; [o),=-13.1(3.06mg, T
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99816207. 8

2.0ml 7 B F); FABMS: (M+1) = 669
5 #4156

SN
=
'//I( 6\)‘

FHRB: R G B E] (4547) = 8.88544F; [,

2.0ml ¥ B2 ¥); FABMS: (M+1) = 669
5 345 57-69
RERAE LGB, TE

z\l'

+12.1 (2.32mg, F

WL LS TR A RATR 695 %
TX#eH, TR TRIZNAR

10
’f‘g’ —"" \ (=) ) 0
arm,, ol

=N
®
N I//ﬂ, HB
O/gOO

%9
o ) R® CMPD
~ FABMS (M+1)=
S N
: O— /\;L‘ 669
57 11-(R,S)

15
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Y£9
%) R® - CMPD
@ =\ FABMS (M+1)=
ﬁ,/N ||Il\.N\/l 655
58
11-(R,S)
6, — FABMS (M+1)=
G N Q 655
59
11-(R,S}
(> FABMS (M+1)=
N Al 669
XD
60 CHa EN
H
11-(R,S)
/ﬁ FABMS (M+1)=
j:NQ_N\gN 641
61
11-(R,S)
,4\ FABMS (M+1)=
N
62
11-(R,S)
‘/\O =\ FABMS (M+1)=
G N AN 685
63
11-(R,S)
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%49
) R® CMPD
= FABMS (M+1)=
% a4 685
64
11- (R,S)
=\ FABMS (M+1)=
NP 669
65
11- (R,S)
= FABMS (M+1)=
A\
5,/@\,»1\/‘ 669
66
11-S
o NPy NN 669
67
11-R
HG FABMS (M+1)=
AN
68 ".'./Q\'N\?N o8
11- (R.S)
/\Nfﬁ FABMS (M+1)=
k%
LL,/N— 655
69 11- (R.S)
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(:),”r@yw EPWWOVCN
TFA

FERT, ¥FEHHF5469 817404 (0.1g, 0.15mmol) &£ = £ F
5 ¥(0m)F=TFA (Iml) P2 af, R ELREHARXET, F2|AH
AL, i EAEA T %B.

———r Y.
//r / l/r
>Lu R
10 5 BAH B ARGA4(0.186g, 0.182mmol)% T =4 F #(20ml)
¥, A = TH(0.063g, 0.621mmol)Fe4 T &+ B4 85(0.0185g,
0.187mmol). FE&T, &= £ e H2 e, AKHGE, A=
FFTRER, ZRBETR_ATREFRY, LRFE-KATFRT
W4E, 133 B ARILE-4(0.084g). FABMS (M+1) = 668.

15
LA T1-73

AL TS TR EAFAR 4 F %, 122K RE 7 REE
B, THRFPIAEFRE KI10ZNARE 8 T X B w6064
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B~/ ) ct
=N
N
L, IONAON
g
R o
%10
R CMPD
AN FABMS (M+1)= 668
FHH] 71 OJ\ﬁ’F
11- (R.S)
~~ FABMS (M+1)= 696
k4 72 OJ\N/O
' 11- (R.S)
) CHa FABMS (M+1)= 710
WA
FAH T3 OJ\HQ
Hs
11- (R.S)
5 8] & 4557

2(R/S)-[2-(1H-2k=-1-K) TARR
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T H’A
IN-RT BARRAIR/S)-(2-724 LA)RRE

O —
'f:llOH r'\l H

Boc

H2R/S)-(2-72 28 T A )" (5g, 38.7mmol)F» A A4A(1.55¢,
5 67.4mmol)ix T w9 &k vwd-K(1:1) (100ml) ¥, Ae A =T 2 — 5% 8L B

(9.29g, 42.6mmol), F25C ¥z RAHHIKIF120. 8. FBioRad 50W-
X4 (RSO H)# A8 (42ml) &L #ag gk it ik, KA v Sook vl sk 4t
fg, WEIHHRRARET. BRIREN, Al1%(10%KE 8L
VRS )-— R F AR A S BLA, 133 B AR (8.87g, 95%): CIMS:

10 m/z 230.2 (MH"); 8,; (CDCl,) 1.47 ppm (9H, s, CH,); 8 (CDCI,) CHj;:
28.4,28.4,284;CH,: 19.2,25.6,29.6,29.6,32.3, ~39.6, ~58.3; CH:
~45.9; C: 80.1, K4 ) 2 &

¥ %B
15 IN-RT S4B A QR/S)-(2- P B A B2 2 A )kt
C\fjv\ol‘l > (N‘j\/\OMs
Boc Boc

¥ Lk B AK B AR4L-S-40(2g, 8.72mmol)F = T A&(7.29ml,
52 4Ammol)iE T =R FAH(S0ml) P, FO0C. HEATIFZRAW. Io
AW ERBLE(2.03ml, 26 2mmol), F25CHizaiitd¥2 6., A=K
20 TG IER, Riaf )k 8 A KIR R A Kk, BRRBET
B, SEFELET, FHERRENEKL, A2% (10%REAMLE
8 BRI IR)-— R FIRAE A Se A, 133 B ARLSH(1.25g, 61%).
ESMS: m/z 308.1 (MH"). &, (CDCL,) 28.5, 28.5, 28.5, 37.4/39.3; CH,;
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- 10

15

20

25

19.1, 23.8/25.5, 28.9/29.6, 33.1, 45.2; CH: 54.2; C: 79.8, ~155.2,

F]|C
IN-BCT fAHKA-2(R/S)-[2-(1H-2k - 1-4) LA

(r}ll/\om > Q\/\

A
Boc Boc L/N

¥ Lik F BB B ARLAH(2.68g, 8.72mmol) (FL &% F ¥, RBZE
W) F Rk = F A P EAE(30m]) P, AeAskek4h(1.18g, 13.1mmol).
KiZRAMTIOC 20, REARKXET. FUOEREREN,
1% (10%5% S8 A4t F BRI )-— 8T RAE A el A, 133 8 4%
f.A-1(1.69g, 69%). ESMS: m/z 280.1 (MH"); d,; (CDCL,) 1.48 ppm (9H,
s, CH,); d. (CDCL,) CH,: 28.5,28.5,28.5; CH,: 19.1,25.5,28.9,31.8,
~39.1,44.3; CH: 48.1, 118.9, 129.5, 137.1; C: 80.1, & MLE5|# %,

%D
2(R/S)-[2-(1H-2krk-1-2) T AR

Q\/\N/\ - O\/\N’\\]

e\ N ),

¥ LR BCH B AR4L4-#(1.6g, 5.73mmol)iE T ¥ B2(10ml) P,
HeN10%IRARER 69 — E S ER(V/V) (40ml)isi&k, T25CHizimz 2
4 Bt. A BioRad AG1-X8 (OH)# g & Fix iE-th Eakkk. IRERATAS,
R P EEk, KA HIERALET, BRRENSEAK, AS%(010%
KE B T BLAR)-— R T A A LA, 455 B 4740-6-44(1.02g,
99%): CIMS: m/z 180.35 (MH"); 3, (CDCl;) 6.94 (1H, s, Im-H5), 7.18
(1H, s, Im-H4)#=7.50 ppm (1H, s, Im-H,); . (CDCl,) CH,: 24.6, 26.8,
33.2,38.6,43.8,47.0, CH: 53.9,118.9, 129.5, 118.8.
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10

15

20

)& 3236458
2(R/S)-[3-(1H-4-F Fokrk-1-20) R A k2

Q\/\/@‘CHS
H

FH’A
2(R/S)-(3- A AL R

#2-3- A FH A )W (5g, 36.4mmol)iE T 1IN HCI (36.4ml,
36.4mmol)F=K(63.6ml), T RAAIRIE T mARMLAIV)—KEH(1g,
4.08mmol). F55psi. Parrd EA A T, 25C TR REH 54096
Aef. i@t Celite®E R AEALST, AKk%&. ABioRad AG1-X8 (OH)
IR R IZ S5 ik Ealkk. IRERAHRS, ARk, HFEH0E
RAKET, FHBEAKREN, R0 E20% (10%% 884
VB )-— 8T AR A A, 13 2] B AxbE-4(5.22g, 100%): CIMS:
m/z 144.40 (MH"); 8, (d,-DMSO) CH,: 24.0,25.3,28.8,31.5,32.8,
45.9, 60.8; CH: 56.1.

¥ &B
IN-RT RAHA-2R/S)-(3-2 5 A AR
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10

15

20

AR L AR LIRS & LAELSTY BAMR T i, BRERBHAT
166/N8F, 1% Lk B AR B #r4L 44 (3g, 20.9mmol) 5 =R T A 8%
B4 85(5.03g, 23mmol)F= £ AAL4(0.8378g, 20.9mmol) R L. =4 &t
BEEHT, 3% (10%3% 8 B A4 F BRI R)-— 2. F btk A LR,
123) B 47424 (4.04g, 79%): ESMS: m/z 244.0 (MH"); 8, (CDCL,)

1.45 ppm (9H, s, CH,); 8. (CDCL,) CH,: 28.5,28.5,28.5; CH,: 19.0,
25.6,26.2,29.2, ~38.8, 62.8; CH: ~50.0; C: 79.3, ~155.2.

Y BC
IN-BT 843 AL 2(R/S)-[3-(4- F A ABAEL)RAIRR

——————
(Nj\/\/OH CNI/\/OTS

) ]
Boc Boe

J_Eik 3 BB B AR4L-S-(2g, 8.22mmol)iE T Ak wkEE (10ml)
O BERERBETAHNE0C. 4T REBA(1.88g,
9.86mmol), H¥iZikAH FOCHH2 0, WizREMAKXET,
BEWET_RFRT, RibftsiaAKERFRiLE, 25
BRAE TR, SEHARLET. FHEHKREN, R025%FE6 &
WA SR, 135 B ARfba-4(2.53g, 77%). ESMS: m/z  398.1
(MH"). 8, (CDCL) 1.41 (9H, s, CH,), 2.45 (3H, 5, Ar-CH,), 4.06(2H, m,
CH,0), 7.36 (2H, d, Ar-H,#=Ar-H)#27.79 ppm (2H, m, Ar-H,#7Ar-Hy);
8. (CDCl,) CH,: 19.1, 2815, 28.5,28.5;CH,: 21.7,22.8,25.7,25.8, 28.8,
38.7, 70.6; CH: ~49.6, 127.9, 127.9, 129.9, 129.9; C: 71.1, 133.2, 144.6,
155.1.
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¥ %D
IN-RT &AEA-2(R/S)-[3-(1H-4/5-F Foked-1-2) B & krz

Ej\/\/OTs———O\/\/N\)"CHa Cj\/\/"‘ \2

BOC CH3

- 4. Kok e (0.5453g, 6.64mmol)iE T Ak = F A T ELAE(15m)

5 ¥, #mAN95%£AL44(0.1678g, 6.64mmol). F25C. HATF, ¥izw
A A0.5 B, AN & 5341 58P BECHY B ARAL A4 (2 Ag,
6.04mmol)#y KK = F K FBEA(10ml)iE%, T25CHZRb Mt
B, AR G KB T RAITE T R Y, BEBREN, 3%
W ER 0 R F IR AR A LA, 133 B AR 804 (1.459g,

10 79%) (4-Me: 5-Me:: 63:37); CIMS: m/z = 308.25 (MH"); 4-Me: &,
(CDCILy) 1.43 (9H, s, CH,), 2.18 (3H, s, Im-4-Me), 3.87 (2H, m, CH,-Im),
6.58 (1H, s, Im-H;)#7.33 ppm (1H, s, Im-H,); 8. (CDCl,) CH,: 13.8,
28.5,28.5,28.5; CH,: 19.0,25.6,26.4,27.7,28.7, 38.9, 46.5; CH: ~49 4,
115.2,136.2; C: 79.4, 138.7, 155.14=5-Me: 5, (CDCL,) 1.43 (9H, s, CH,),

15 2.16 (3H, s, Im-5-Me), 3.87 (2H, m, CH,-Im), 6.74 (1H, s, Im-H,)#=7.37
ppm (1H, s, Im-H,); 8, (CDCL,) CH;,: 9.3, 28.5, 28.5, 28.5; CH,:  19.0,
25.6,26.5,27.3,28.7,39.0, 44.4; CH: ~49.4, 126.9, 136.8; C: 79 4,
~138.7,155.1.
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¥ KE
IN- T S8 R Q(R/S)-[3-(1H4-F Aoked-1-2) m AR

g,l/v@" CHs Q\/\/E‘N/)\CH;;

Boc

=N
N N\/) O\/\/ \8 {CsHs)gCCl
Boc CH3

CH3

F0C. RAT, # LR SHEDHLASMEGREM(1.054g)E T
5 AKZRKFHEAOm)F. A ZEFEH(03981g, &% F5-FHAFHIK
fmXl.1leq), FTOCHZREGMIH2IH., FRERGHAELHET
FERgAE, RI50%TER LER &G R ERA R BB, 1334 Rd-FAFHAE
(0.7242g, 69%) 4-Me; CIMS: m/z 308.30 (MH"); 8, (CDCL,) 1.43 (9H, s,
CH,), 2.18 (3H, s, Im-4-Me), 3.84 (2H, m, CH,-Im), 6.58 (1H, s, Im-H,)%=
10 7.30 ppm (1H, s, Im-H,); 8. (CDCl,) CH,: 13.8, 28.5, 28.5,28.5; CH,:
19.0, 25.5,26.4,27.7,28.7, 38.8, 46.5; CH: ~49.4, 115.2, 136.2; C: 79.3,

138.4, 155.1.
7 BEF
15 2(R/S)-[3-(1H-4-F Aofrd-1-2) A A& RoE
=N
QWQ_C% - Euj\/\,br:N/)_CHs
Boc

ARAEH & £ 5TF D AR ik, ¥ b RES B AR

(0.4456g, 1.5mmol) k437, FHBEIKREN, F20% (10%%K A8

Lt PR IR)-— R T RIERAE A BB, 133 B ARLE-44(0.2627¢,

20 87%); CIMS: m/z 208.25 (MH"); &, (CDCL) 2.14 (3H, s, Im-4-Me), 3.79
(2H, m, CH,-Im), 6.52 (1H, s, Im-H;)#7.24 ppm (1H, s, Im-H,); &
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(CDCly) CH,: 13.7; CH,:  24.7,26.6,27.5, 32.9, 34.3,47.0,47.1; CH:
56.3,115.2,136.1; C: 138.4.

#) &= #4559
ri>‘CHa

IS

N
5
FBRA
4(R/S)-(3-#2 2 B K )Tk
H H
( 6\/0
| 3 —_—
N H
10 ¥4-(3-7 4% )z (5g, 36.4mmol)i& F 1N HCI (36.4ml,

36.4mmol)F=7K(63.6ml), T HAIRK T AN BAAL(TV)—KEH(1g,
4.08mmol). F55psi. Parr@d EAAMREEEE T, 25C TR A E4L66
B, 8 Celite®E R AEAT, A K%, FBioRad AGI-X8 (OH)
PRI IZIRE W A, IRIRAHRR, RAAK%k. Hotelrik

15 BET, FHEEBEN, A% (10%%k A BN FERER)-=
WEAE A BB, 153 B ARILSH1(4.91g, 94%): CIMS: m/z 144.40
(MH"); 8. (d,-DMSO) CH,: 29.4,31.6,31.6, 32.8, 45.1, 45.1, 60.8; CH:
34.8.
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¥ %B
N-BT REHA-AR/S)-(3-2 AR A )RE

S —

N

-2
8 Q‘{
I

AR EARE bR B & LB 5TH BAFTA T sk, 1248 B G #4T
5 166/ 8F, 4% LK FBRAR B 4744 (3g, 20.9mmol) 5 =R T £ =5
B2 B&(5.03g, 23mmol)F= £ EA44(0.8378g, 20.9mmo) R K. TRk
IR AT S6AL,  F3% (10%5% SR A48 7 BRR)-— R P HAE A st
#, #2846 (3.33g, 65%): ESMS: m/z 244.2 (MH"); &, (CDCL,)
1.47 ppm (9H, s, CH,); 8. (CDCL,) CH,: 28.5, 28.5, 28.5; CH,: 29.9,
10 29.9,32.2,32.6,44.1, 44.1; CH: 35.9; C: 79.3, ~154.8.

FH%C
IN-# T S A2 A -4(R/S)-[3-(4-F EARBA S )R A=

CS\/QH (g\/OTS
———e R

i\ : Y
Boc Boc

15 ¥ bix 5 BB B ARLA-(2g, 8.22mmol)iE T A AKAkrZ(10ml)
P, EEARARB T AIENC, ImAd-F EABR(1.88g,
9.86mmol), HiZREMH TOCHM2 I, HEREMALET, ¥
REMET_RFKET, Rief il E4MKERF K%, 2R
BRETR, SRHBRLETF. FHEAREN, A0S%TFEH L

20 VAR A AL, 132) B RS- (2.86g, 88%). ESMS: m/z 398.1
(MH").
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8, (CDCL) 1.44 (9H, s, CH,), 2.46 (3H, s, Ar-CH,), 4.01 (2H, m,
CH,0), 7.35 (2H, d, Ar-H,#=H,)#27.79 ppm (2H, d, Ar-H,#=H,); §,
(CDCL,) CH,: 21.7,28.6, 28.6,28.6; CH,: 26.1,32.0,32.0,32.1, 43.9,
43.9,70.7, CH: 35.5, 127.9, 127.9, 129.9, 129.9; C: 79.3, 133.1, 1448,

154.9.

FRD
IN-# T fA g R -4-[3-(1H-4/5-F Aok od-1-2) R Aokt

Ts f/)‘CHs E\%
S &
——— +
o N
Boc Boc

A

Boc

H4-F Foke(0.5453g, 6.64mmol)iE F Ak = F & F8LA:(15ml)
F, F25C. &AT, @ZMHHER T MNIS%EA4K(0.1678g,
6.64mmol). T25CFiZEEIKHF0.5 08, MAF & L3459 F BC
& B #7184 (2.4g, 6.04mmol) 89 £k = ¥ & FBLER(10ml)A %, F25
CHZRSMBH IR, ARIEH & EHG12T A E G R4 =
W, BEEREN, M3%TFEG R FIRERMEN RBA, 55 84
B4y ) iRB-41 (1.584g, 85%) (4-Me: 5-Me:: 58:42); CIMS: m/z
308.25 (MH"); 4-Me: &, (CDCL,) 1.44 (9H, s, CH,), 2.21 (3H, s, Im-4-Me),
3.82 (2H, m, CH,-Im), 6.59 (1H, s, Im-H,)#=7.33 ppm (1H, s, Im-H,); &
(CDCl,) CH;: 13.8, 28.5,28.5,28.5; CH,:  28.3,32.1,33.4,33.4, 44.0,
47.1,47.1; CH: 35.8, 115.2, 136.2; C: 79.3, 138.5, 154.94=5-Me: §,
(CDCl,) 1.44 (94, s, CH,), 2.19 (3H, s, Im-5-Me), 3.82 (2H, m, CH,-Im),
6.77 (1H, s, Im-H,)#=7.39 ppm (1H, s, Im-H,); 8. (CDCl,) CH,: 9.3, 28.5,
28.5,28.5; CH,: 28.1,32.1,33.4,33.4,44.0,44.0,44.9, CH: 35.8, 127.0,
136.2; C, 79.3, 133.7, 154.9.
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JKE
IN-#T fuh g K -4-[3-(1H-4- F Fhokr-1- ) B K ook

AE}“CHs Ji>~cm
o} 5

)
Boc Boc

+ —_— Fo
h,)’ Y ,\r ) -CsHslaCCl
(5\/ CH3 (g\/ CHs
N N
Boc Bec

F0C. &RAT, ¥ LA FEDNGILASMEGREAM(1.51g)% T X
5 AR FHAOm)F. AZRXFTEL(.15g, #525-FLFH M
AN2eq), TOCHKZREWIMIA2 D, BR L REMAELH TR
¥, A50%L 8 LB BRI, 155454 F 2 FH4K(0.635g,
65%) 4-Me; CIMS: m/z 308.30 (MH?*); 8, (CDCL,) 1.44 (9H, s, CH,), 2.22
(3H, s, Im-4-Me), 3.83 (2H, m, CH,-Im), 6.60 (1H, s, Im-H,)#7.33 ppm
10 (1H, s, Im-H,); 8. (CDCL,) CH,: 13.8, 28.5, 28.5, 28.5; CH,: 28.2, 32.0,
33.4,33.4,43.9,47.1,47.1; CH: 35.7,115.2, 136.2; C: 79.3, 138.5,

154.8.
B2 33
15 4-[3-(1H-4- 7 Feokrk-1-2) ® AR R
(S\/@'CH:; (g\/ @*CHs
i N
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ARIEH) & ST T BDTRE F %, 1& B AFEIERY, &4
BRIR BN, F20% (10%K S A4 F BIER)-— R FRERMEH
HBLA, 133 B AR1E-4(0.3581g, 89%); CIMS: m/z 208.25 (MH"); &,
(CDCL,) 2.12 (3H, s, Im-4-Me), 3.74 (2H, m, CH,-Im), 6.51 (1H, s, Im-H)
#27.25 ppm (1H, s, Im-H,); 3, (CDCl,) CH;: 13.6; CH,: 28.1, 33.3, 33.3,
33.9,46.5,46.5,47.1; CH: 35.8, 115.1, 136.0; C: 138.2.

) & 52364760
3(R/S)-[(1H-kr-1-4) ¥ 5£]-1,2,3 4-v9 SoE vk

b

3(R/S)-(F2 4 F 24)-1,2,3,4-m9 Sk

S
O\/NJ/\OH . (:(uj/\oz-i
$3-72 4 9 vBek(0.45g, 2.83mmol) (#23%B. R. Brown, D. LL.

Hammick#2B. H. Thewlis, J. Chem. Soc., 1951, 1145-1149F7i& %] &)

FEE(100ml)F, ETPard EARBEHE T, IAEAAIV)—KE

#(0.225g, 0.918mmol), F50psi. 25C T REH EA6 BT, AT

AR, B Pk RATEET, PHEBKREMN, A3%10%

KA EACE T EAR)-— R TRAEA BLA, F2) BARKED

(0.3843g, 83%): CIMS: m/z 164.35 (MH"); 3, (CDCL,) 6.50 (1H, d, Ar-

H,), 6.64 (1H, t, Ar-Hy), 6.98 (1H, d, Ar-H)##6.99 ppm (1H, m, Ar-H,);

8. (CDCL) CH,: 29.5,44.0,65.2; CH, 34.9,114.2,117.4,126.9, 129.8,

C, 120.2, 1445,
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¥ %B
IN-RT BAEE-3R/S)( AATE)-1,2,3,4-mE 5%

[I]OH []]‘O
d o H

¥ iR ¥ B A B AR4LE-#(2.578g, 15.79mmol)iE T w9 &7k vh

5 (51.5ml) ¥, HeAFEAK(51.5ml)F ) S A A4R(0.634g, 15.79mmol). Hn
AT Ak 3 B4 85(6.888g, 31.58mmol), iz iRAH F25C #3187
B, BN RT A 8K BRB5(0.6888g, 3.16mmol), &R BT
301/ VB, ARIEH & AL 1T AR F ik, RFEi ot sn, &
5| B #71L4H1(3.794g, 91%): FABMS: m/z 264.1 (MH"); &, (CDCl,)

10 1.50 (9H, s, CH,), 7.03 (1H, m, Ar-H), 7.19-7.10 (2H, m, Ar-H)#=7.58
ppm (1H, d, Ar-H); 8. (CDCL,) CH,: 28.3,28.3,28.3; CH,: 29.5,45.1,
63.6; CH: 36.1, 124.0, 124.6, 125.6,129.2; C, 81.5, 128.2, ~138.8,
~154.7.

15 T EC
IN-RT f4 8 £ -3(R/S)-[(4- PARBL A R A )T H]-1,23,4-W &5
N

o

20 ¥ £ 3R BBHY s Ak ALE-4(0.322g, 1.22mmol)i% T KA
Cm) P, ¥HiZERAIE0C. AeA4-FEBBLR(0.28g, 1.464mmol),
EiZ B MY FOC IS B, KRB T40C iz imbdh hm #1348,
IR & 2T BCHT R F A5, /5] B A4L4(0.481g), H#
AR T T &@FKE.
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VARG 7 ik Ab 58 bR BRCHY Bk eh Sh e st BRAK, 133 B ARdL

- 893(R)F=3(S) T BRAR.,
¥ %D
5 IN-R T 8 H A -3(R/S)-[(1H-2k =k -1-25) F 2K ]-1,2,3,4-v9 S50k
Boc Boc

¥ iR & D B AN 3% F A T K= F A F B (Sml)
P, AeAske44(0.1652g, 1.83mmol). F65C. AT, HiZReH
10 e B, WHERERKLET, RAREMWET_RKFRY, Ak
A, BRERETHR HEFAKXET. 2RKREN, F2.5% (10%%K
SRR P ELIAR) - R T IRIEBAE A LA, 32| B AR
(0.3284g, 86%); ESMS: m/z 314.1 (MH"); 8, (CDCL) 1.51 (9H, s, CH,),
6.97 (1H, s, Im-H,), 7.01 (1H, t, Ar-H,), 7.06 (1H, t, Ar-H,), 7.12 (1H, s,
15 Im-H,), 7.17 (1H, t, Ar-H,), 7.51 (1H, s, Im-H,)#=7.68 ppm (1H, d, Ar-H,);
8. (CDCL,) CH,: 28.4, 284, 28.4; CH,;: 31.0, 46.7, 49.5; CH: 35.9, 119.1,
123.8/123.9, 126.4, 126.9, 129.0, 129.8, 137.5; C: 81.5, 137.5, 138.2,
153.7.
R HL A T2 b ik D) Bk eh th L3tk iR, 133 B ARLSH
20 3(R)F=3(S) Bk,

P HKE
3(R/S)-[(1H-2ke-1-) ¥ 4£]-1,2,3,4-09 £7E w3k

25
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25

F LR FEe B A7 b 2 4044(0.3208g, 1.024mmol)i&E T K

“FE;%(S 42ml)F, MAN10%KEE =R (V/V) (13.95ml), F25CH#

WRAMH L, RIE LR P& RAG 1 ERDAT R ik, &EF
W, BEIREN, F2.5% (10%KRE 8% FEER)-— KT IRE
AR A HRBLA), 732 B AR44-44(0.19g, 90%); CIMS: m/z 214.2 (MH);
8, (CDCL) 3.97 (2H, m, Im-CH,), 6.51 (1H, d, Ar-H,), 6.65 (1H, t, Ar-Hy),
6.95 (1H, s, Ar-H,), 6.96 (1H, t, Ar-H,), 7.01 (1H, t, Ar-H;), 7.09 (1H, s,
Im-H,) #=7.50 ppm (1H, s, Im-H,); 8. (CDCL,) CH,: 30.2,43.5, 49.0;
CH:33.7,114.2,117.7,119.3,127.3, 129.5, 130.0, 137.7; C: 118 .4,
143.9.

¥ BF
3(R)-[(1H-zk=-1-4) F3K]-1,2,3,4-19 Sk
Fo
3(S)-[(1H-2km-1-4) ¥ 4 -1,2,3,4-9 S8k

N N

3R 3s

24) & HHPLC. XA Chiralpak® AD4£(50 * 5cm), A Tha-+ &
BE-— L AR(80:20:0. 2)4 H % BiA, 4 B LR HKE 5K e B AR e
#1(0.6545g), 1FB|MMEEL (-2 BAR(0.3244g): CIMS: m/z 214.15
(MH"); 8, (CDCL,) 3.97 (2H, m, Im-CH,), 6.52 (1H, d, Ar-H,), 6.68 (1H, t,
Ar-H)), 6.96 (1H, s, Im-H,), 6.96 (1H, t, Ar-H,), 7.02 (1H, t, Ar-H;), 7.10
(1H, s, Im-H,) #27.49 ppm (1H, s, Im-H,); 8. (CDCl;) CH,: 30.2,43.5,
49.0; CH: 33.7,114.2,117.7, 119.3, 127.3, 129.6, 130.0, 137.7; C: 118.5,
143.9; [0],2°€-57.3° (c = 10.43mg/2ml, F BF)FodL I K (+)-3T BRAR
(0.3286g): CIMS: m/z 214.15 (MH"); &, (CDCL,) 3.97 (2H, m, Im-CH,),
6.52 (1H, d, Ar-H,), 6.67 (1H, t, Ar-H,), 6.96 (1H, s, Im-H;), 6.96 (1H, t,
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Ar-H,), 7.01 (1H, t, Ar-Hy), 7.11 (1H, s, Im-H,) #27.50 ppm (1H, s, Im-
H,); 8. (CDCL,) CH,: 30.2,43.5,49.0; CH: 33.7, 114.2, 117.7, 119.3,
127.3,129.6, 130.1, 137.7; C: 118.5,:143.9; [0] ,2°° + 56.8° (¢ =
10.70mg/2ml, V&%), A8 F B iR4CE4.

) & 5L #4161
3-[(1H-4-F Fofod-1-4)F £]-1,2,3 4-v9 Sk

THEA
10 IN-BUT A3 [(1HA- T A okede-1-) F 4 -1,2,3,4-v9 0%
oS
Boc Ha

H4-9 Fepm(0.9504g, 11.6mmol)i& F sk = F 2 F B (52ml)

15 ¥, F25C. RAIRKT, ¥95%E4441(0.2924g, 11.6mmol)iZ4yHe
ERFGERT. FZRAMEF D, A d & 536461608 BC
& B A7 50K 44084 (4.394g, 10.5mmol)#) Kk = F & F B (25ml)iE
B, WZRAM F25CHALDE, KRB TF55-60CHHT e, iz
REMARET, REGMERIEN, F0.5%-2%-4%-6%-10% (10%

20 REAFACEN FBLER)-— R T SAE A SBLA], 132|404 4% B 47406
#1(1.93g, 56%): (4-Me:5-Me: 1.46:1.0): CIMS: m/z 328.25 (MH"); &,
(CDCL,) 1.51 (9H, s, CH,), 2.20/2.24 (3H, s, 5-Me/4-Me), 3.81/3.88 (2H,
m, 5-Me-Im-CH,/4-Me-Im-CH,), 6.65/6.83 (1H, s, 4-Me-Im-H,/5-Me-Im-
H,), 6.99-7.07 (2H, m, Ar-H, #=Ar-Hy), 7.17/7.20 (1H, d, Ar-H,),

25 7.36/7.43 (1H, s, 4-Me-Im-H,/5-Me-Im-H,)#27.67/7.71 ppm (1H, d, Ar-
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H,); 5, (CDCL) 4-Me: CH,: 13.8, 28.4, 28.4, 28.4; CH,;: 31.0, 46.8, 49.4;
CH, 35.8,115.6,123.8, 123.9, 1263, 129.1, 136.7; C, 81.4, 127.0, 138 2,
153.7; #°5-Me: CH,: 9.4, 28.4,28.4,28.4;CH,: 31.0,46.9,47.1; CH,
35.3,123.9, 123.9, 126.4, 126.9, 129.1, 137.3; C, 81.5, 127.3, 138.9,
153.7.

¥ %B
(lH 4- Fhoked 1K) W K -1,2,3,4-m9 &bk

AR ERBE & S ST BDATR 7%k, ¥ EXFEAL B F
bt R4, F2EIREN, 133 8 iRike9.

%) & 3462
6-[(1H-2km-1-2) ¥ K ]-1,2,3,4-19 SEwk

®4%21
J KA
6-(F BB A AL P K )Ek

J56-# & F £ 59K (0.4325g, 2.72mmol) (#£$%C. E. Kaslow#=W R.
Clark, J. Org. Chem., 1953, 18, 55-58#73i& 7 ik 4] &0 = T8 (1.5147ml,
10.87mmol)E F AR =R FIE(16m) ¥, HizREHEHE0C, o
AN T EBEE(0.421ml, 5.43mmol), FO0C. HAFRRT, HizRbH
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WAL, BN = T8(0.758ml, 5.435mmol)F= F A2 BE£,(0.211ml,
2.72mmol), #IZRE FOC HF#4TI I, AR REMWET, 53R
e, ¥ARGH—FUUATFT—F 5.

5 ¥ %B
6-[(1H-2km-1-4) 7 2 oEak

MsO =N N AN
o — O >
N N

¥R FBEAMBREHAETAAZFAFTEEOAODD) T, ImA
skm 44(0.367g, 4.08mmol). HFiZRAM T70C. EAIFFET w24
10 if, REARKET. PHWEAREN WA, 1338 4F4E64(0.1559%,
27%): FABMS: m/z 210.0 (MH"); 8, (CDCL,) 5.34 (1H, s, CH,), 6.97 (1H,
s, Im-H,), 7.15 (1H, s, Im-H,), 7.44 (1H, dd, Ar-H,), 7.52 (2H, m, Ar-H;
F=Ar-H,), 7.64 (1H, s, Im-H,), 8.12 (2H, d, Ar-H,#= Ar-H;)#8.95 ppm
(1H, d, Ar-H,); 8. (CDCL,) CH,: 50.6; CH, 119.4, 121.8,125.9, 128 4,
15 130.1, 130.5, 136.0, 137.6, 151.0; C, 128.2, 134.6, 147.9.

FBC
6-[(1H-2kme-1-) F 5 ]-1,2,3,4-19 S 7Evk

20 ¥ ik ¥ BBy B 47404-#(0.045g, 0.215mmol)F= FE2(11m) E
FParr & R A ARGEHE . A BALLIV)—KE4(0.05g, 0.204mmol),
F50psi. 25C FHib-th A2/ 0. MATFEEARALA, A F Bz,
HEFEBET, PWRREEN, 3% (10%K A /40 FEBRIER)-
ZRTPIRAEARBLA, 152 B 4R184(0.0325g, 71%): CIMS: m/z

25 214.15 (MH*); 8, (CDCL,) 1.92 (2H, t, 3-CH,), 2.61 (2H, m, 4-CH,), 3.30
(2H, m, 2-CH,), 4.93 (2H, s, CH,), 6.42 (1H, d, Ar-Hy), 6.77 (1H, s, Ar-
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H,), 6.79 (1H, d, Ar-H,), 6.90 (1H, bs, Im-H;), 7.07 (1H, bs, Im-H,)#=
7.52ppm (1H, bs, Im-H,); 8. (CDCL) CH,: 21.9, 27.0,.41.9,50.8; CH,
114.2,119.2(b), 126.4, 128.7, 129.1, 137.2(b); C, 121.6,.123.8, 144 8.

5 w122
FHEKA
6-F I FH-123,4-m9 &, Eok

HO/\@D _ Hom

H

10 ¥6-2 A F Ao ak(1g, 6.28mmol) (#3EC. E. Kaslow#W R. Clark,
J. Org. Chem., 1953, 18, 55-58 T if 75 ik 4] &) #= 7 B3(200ml) & TParr&
EEGEEE T, mANEAL(IV)—KE4(0.5g, 2.04mmol), F50psi.
25C TR a2/ 0, BREAR, A FERE FEFeE
BAERET, FHERBREN, B1.5% (10%K S BN FEER)-

15 ZRFHEAEA RBLA, 132 B 471E4(0.7044g, 68%): CIMS: m/z
164.35 (MH"); 8, (CDCL) 1.93 (2H, m, 3-CH,)#=2.76 (2H, t, 4-CH,),
3.30 (2H, m, 2-CH,), 4.50 (2H, s, CH,OH), 6.45 (1H, d, Ar-H,), 6.96 ppm
(2H, m, Ar-H,#=Ar-H.); 8. (CDCL,) CH,: 22.1,27.0, 42.0, 65.6; CH,
114.2,126.4,129.2; C, 121.5, 129.4, 144.5.

20

¥ %B

IN-BT SRS AR -6-72 8 F-1,2,3,4-w9 £k

HO | HO
) )

iy

Boc

H £ 5 BAH B ARLE4(0.684g, 4.19mmol)iE T w9 Sk
25 (25ml), FeNEEAS(0.21g, 5.25mmol)&9 K (10ml)iE&R. A= T
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H 2K 8 85(1.26g, 5.76mmol), WEiZRAH F25CHI2 . FAw
AN BT A5 BRE5(0.628g, 2.88mmol), R B £#F7116/V B, 4%
FEH & EHG T RAFTRLIZR B, BRI EN AL, F0.5%
(10%K R BACEH FERAR)-— R T A A A, 58] B xitdd
(0.7978g, 72%): ESMS: m/z 264.1 (MH"); 8, (CDCl,) 1.52 (9H, s, CH,),
1.91(2H, m, 3-CH,), 2.76 (2H, t, 4-CH,), 3.70 (2H, m, 2-CH,), 4.60 (2H, s
CH,0H), 7.09 (1H, s, Ar-Hy), 7.12 (1H, d, Ar-H,)#=7.64ppm (1H, d, Ar-
Hy); 8. (CDCL) CH;: 28.4,28.4, 28.4; CH,: 23.5, 27.6, 44.7, 65.1; CH,
124.3,124.7,127.4; C, 80.9, 130.1, 135.6, ~138.4, ~154.2,

b

FHC
IN-B T E 3 4 -6-(4- F ok S 9 24)-1,2,3 4-v9 S8k

HO/\m TsO/\CEj
i\ N

Boc Boc

RAE # % 524450588 RCAT R A MR W &4k, 12 L3RS KB
¥ B AR S B 4-F B R AR B, R ENTEFE B ARe
.

%D
IN-R T AA S A-6-[(1H-2k-1-4) T 4]-1,2,3,4-79 Sokok

Tso/\@j . N@

oc

m-z’—g
8

o-=Z

KA 5B & EHA 6218421 5 BB R A KARE 69 545, 15 LR
HIRCH B AWM ERK PR FEA P HRRAR N, HREN
J6133) B #4064,
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KA

0

oc

¥

4

*ase
N ?
Boc

o

bk #4228 BB B 47406-4(0.5166g, 1.96mmol)ix F £k w
£rxrH(5.5ml) ¥, AAN,N - A — ke (0.668g, 4.12mmol), F75C.
5 BA Tz R #4500, BiZEgEKLET, BARKEN,
2% (10%% 8R4 T BRAR)-— R P RAE B BLA, 1528 4
A4-4(0.0612g, 10%): CIMS: m/z 314.25 (MH"); 8, (CDCL) 1.51 (9H, s,
CH,), 1.92(2H, m, 3-CH,), 2.72 (2H, d, 4-CH,), 3.69 (2H, d, 2-CH,), 5.04
(2H, s, CH,-Im), 6.85 (1H, s, Im-H,), 6.91 (1H, s, Ar-H,), 6.97 (1H, d, Ar-
10 H,), 7.08 (1H, s, Im-H,), 7.59 (1H, s, Im-H,)#7.67 ppm (1H, d, Ar-H,);
8. (CDCL,) CH,: 28.4,28.4,28.4, CH,: 23.4,27.6, 44.8,50.5; CH, 119.4,
124.5,125.0, 127.6, 129.4, 1373; C, 81.1, 130.5, 130.5, 138.7, 153.9.

Y KE
15 6-[(1H-2k-1-R)FH&]-1,2,3,4-W & "Evk
T N )
N=J L) — ] |
s \Jm

ARIB L 4 & R AHISTH MDA R AR W5 %, Lk FED
6 B ARACA M R AR, FERENTE 1R E) B AR S
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) & 52364163
4(R/S)-[(1H-4/5F Fokmd-1- ) F #]-1,2,3,4-09 & Frbak

& ot

#1z1
5 F A

\)~CH3

CHO H

AN >
—-——-——»

~N _N

H4-F-"Euk F #(6.15g, 39.13mmol) (#%#&J. B. Wommack, T. G.

10 Barbee, Jr., D. J. Thoennes, M. A. McDonald##D. E. Pearson, J.
Heterocyclic Chem., 1969, 6, 243-245 78 75 sk 4] &)A T R K =R FIE
(B69ml) ¥, WiEkAIHE0C, MAMKE-— FHRESH(IME &%
"85 F) (5.23ml, 5.09mmol) (#4EE. Mincione, J. Org. Chem., 1978,
%1&%mwmﬁﬁ%ﬂ§m:%W%u%%mumﬂsdﬁ FAeA

15 Bhke-—F B S (1MW &k v % F) (10.455ml, 1.35mmol), 1%£i%
B FOC F#AT2E, AN FE933ml), ¥ZErALETF, £
FERE AT, F2-3% (10%R EEA 46 T BRAR)-— R F AR A 2o b
A, R R E4-F B T EL(H23%). 4-(1,2-—E 759 Fas(5

& KA 63123 F BAFTE F AR (£927%)F0 B #7464 (1.94g,

20 31%).

KA, @it A10% Pd-ALOAEH ALK, L4 AA4-FoEdk T
BE VT 4] & B 47L& ¥ (1R 48], Vassant, G, Smets, J. P. Declercq, G.
Germain#fM. Van Meerssche, J. Org. Chem., 1980, 45, 1557-1565F73&
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#8).
¥ KB
4-[(4-F 5B A B T A FEvk

N SN
ZN > _N

F0°C, _LiXHBEA B IRILE-H(1.94g, 12.2mmol)ég Kk
(14mD)IEH 5% F mA4-TF RABLE(2.784g, 14.6mmol), iz REY
FOCHH25 0. WiZERALXET, FHEFTEELR REBEET

10 ZREEF, Alafti B AAKERRE, TIEHAELX, FE A
ALY, BERGH-FHUATT TR
FHC |
4- [(1H-4/5-W@kv¢k-1-;k)wq%n’%

Ts CHa
oo ol @6
34- 9 ok (1,099, 13.38mmol)i& F Ak = F A& F8EA(33.5ml)

B, F25C. GitHEed A& TR mA95%EAL44(0.338g,

13.42mmol). ¥ Lif ¥ BB B AR HIE T RA= F A ¥ BLAE(14ml)

B, F25C. FA2054FiEmERBFHERT. HZREMWT25CH
20 F17 08, RELEF. BEEGHETLAFTRT, AKXk, 2%

BAEFIe, SRHAALET. PHBHBIREN, RA25%FEG_F

TR AE A R BLA, 1335 B ARLE-H ¢ %E-4(0.5085g, 19%)(4-Me:

5-Me: 1.2:1): 8, (CDCL,) 2.18/2.22 (3H, s, 4-Me/5-Me), 5.46 (2H, s, CH,-
Im), 6.63/6.89 (1H, s, 4-Me: Im-H,/5-Me: Im-H,)), 7.43/7.55 (1H, s, 5-Me:

15
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Im-H,/4-Me: Im-H,), 7.63 -7.86 (3H, dfet, Ar-H, , ), 8.02/8.38 (1H, s, 5-
Me: Ar-H,/4-Me:Ar-H,), 8.05 (0.5H, d, 5-Me: Ar-H,)#29.26/9.28 ppm
(1H, s, 5-Me: Ar-H,/4-Me: Ar-H,), 8. (CDCI,}4-Me CH,: 13.6; CH,: 46.5;
CH,115.7, 121.8, 127.8, 128.7, 131.6, 136.3, 143.3, 154.1; C, 124.7,
5 128.5, 133.8, 138.7; #=5-Me: CH,: 9.5; CH,: 44.4; CH, 121.6, 127 4,
127.8, 128.7, 131.5, 137.2, 142.0, 153.7; C, 124.8, 128.2, 133.4, 138.7.

# %D |
4-[(1H-4-F Fokod 1-30) 7 A ) Frdok

10 Fo
CHy

4-[(1H-5-97 Foked 130 7 K ) gk
FN
OTs N/
se %
N ﬁ" 2N

r
224 & HHPLC. KA Chiralpak® AD#, A Tri-F+REE-— Lk

(85:15:0.2)4F H se LA, 4 B Lk BCH K IR K B 4744 (0.

15 45g), & HAFE|4-F AR FHM4(0.0406g): FABMS: m/z 224.0 (MH"); 84
(CDCL,) 2.18 (3H, s, 4-CH,), 5.46 (2H, s, CH,-Im), 6.62 (1H, s, Im-H,),
7.54 (1H, s, Im-H,), 7.67 (1H, t, Ar-Hy), 7.76 (1H, t, Ar-H,), 7.84 (1H, 4,
Ar-H)), 8.04 (1H, d, Ar-H,), 8.39 (1H, s, Ar-H;) #29.27 ppm (1H, s, Ar-
H,); 8. (CDCL,) CH,: 13.6; CH,: 46.5;CH, 115.7,121.8,127.8,128.7,

20 131.6, 136.3, 143.3, 154.1; C, 124.7, 128.7, 133.8; 138.8: M/E4F%|5-
W A B-#1K(0.0361g) FABMS: m/z 224.1 (MH"); 8, (CDCL,) 2.20 (3H, s,
5-CH,), 5.45(2H, s, CH,-Im), 6.86 (1H, s, Im-H,), 7.41 (1H, s, Im-H,),
7.68 (1H, t, Ar-Hy), 7.98 (1H, t, Ar-H,), 7.84 (1H, d, Ar-H,), 8.02 (1H, s,
Ar-H,), 8.05 (1H, d, Ar-H,) #9.22 ppm (1H, s, Ar-H,); 3. (CDCl;) CH;:

25 9.4,CH,: 443;CH,121.5,126.9,127.9,128.8,131.7,137.0, 141.7,
153.6; C, 124.9,128.2,133.4,138.7; AR E & #9484(0.28g).
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 HKE
4-[(1H-4/5-F Foked-1- ) F K]-1,2,3 4-09 £ 550k

_N
F 3

N
F =N
NG CH,4 N\/)‘CH:’ N\%
X CHy
EI/EN' @5 # Cé

F LR ¥ BCH B 474L6-4(0.346g, 1.55mmol)iE T LK F B

5 (80ml) ¥, MmANAAL(IV)—KEH(0.11g), HiZREW TPanF &
SARBEEE R, TS50psi. 25C TF &4C2/0 B, IBERAEALR, A FE Rk,
BEELERAL 2T, REMBRREN, 3% (10%KE 8L
B )-— R T RAE A e BLA, 1F2)4-F A AL-E-4(0.0299g, 9%):
ESMS: m/z 228.0; &, (CDCL,) 2.24 (3H, s, Im-4-CH,), 2.81 (1H, bs, NH),

10 2.93 (2H, m, 3-CH,), 3.03 (1H, m, 4-CH), 4.04 (2H, s, 1-CH,), 4.08, 4.27
(2H, dd, CH,-Im), 6.68 (1H, Im-H,), 7.01-7.09 (2H, m, Ar-H), 7.18 (2H,
m, Ar-H)#27.36 ppm (1H, s, Im-H;); 8, (CDCl,) CH,: 13.8; CH,: 45.0,
48.4,51.1; CH, 39.6, 115.6, 126.5, 126.8, 126.9, 129.1,136.9; C, 134.5,
135.7,138.6;  VARS-¥ #AL4-4(0.0641g, 18%) CH,: 9.3; CH,: 44.9,

15 48.8,50.5; CH, 39.4, 126.5, 126.9, 126.9, 129.0, 136.7; C, 127.0, 134 4,
135.7, 138.5.

#4122
T IEA
20 4-7 35 B FoEak
HO H
A RS

=N =N
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F&4-F59k F 8 (1mmol) (#3&]. B. Wommack, T. G. Barbee, Jr., D.
J. Thoennes, M. A. McDonald%=D. E. Pearson, J. Heterocyclic Chem.,
1969, 6, 243-245F7 iR 7 ik 4] &) & T Ak w &k (50ml)F, F0C,
F A — F 2 Z 441 (0.3mmol) (#%4ZE. Mincione, J. Org. Chem., 1978,

5 43, 1829-1830A7& 7 i 4| &)L 0.5-1/6F, F L2 FMF x4, 18

3| B AxiE.

A, Wi A10% Pd-ALOMEAHEAH, L4 AA4-FEdk T
B4 & B 474064 (4 4%]. Vassant, G, Smets, J. P. Declercq, G. Germain
#oM. Van Meerssche, J. Org. Chem., 1980, 45, 1557-1565F7 & 4] &-).

10
¥ %B
4-[(4-F BB A EA) T AR Sk
H Ts
SN =
N > =N

¥ R T BAR B RS ME T KRR P, THETAHZEO
15 C. MmA4-FERBLRE, HRIEHE EH#HA60F BKDIFR#ITRE, 3
3] B AR, FERZH—F 4R TTF—F 5%,

Y BC
4-55 F &-12- = Sk

HO H
N o R
NH NH

T VAT 3785 &80 0 B AL R LR 5 ALY B AL A AT
FMHE R (#HED. C. Sakar, A. R. Das##B. C. Ranu, J. Org. Chem., 1990,
55, 5799-5801 B3k 7 i), M i% 5| M & AL BE,

20
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z
b
4—-\
p)
b
i
b
s
B
-8
|}

-1,2-= &5tk

e LR G ECAE 7, 12 X S BB B A7iLo 5 A 4L
5 BR F, 1338 ixie.

ARIEH] B A ST AR F ik, 18 LR HECH B F7iLsH
10 5o TEA _BBEFREENARE, 133 8IS,

¥ RE
A(R/S)-[(1H-4/5- 5 Frokmi-1-2) F A& ]-1,2- = S5k

£y
H N\,’\CH:g
N X E
NH > MH

15 AR & F35122 5 MDY F 23 5 TR F ik, R LR T HRCH
B ARCE M ENN,- A ke B, #33] BARMLEH.
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% BF
4(R/S)-[(1H-4/5-F Frokee-1-K) P 5K 1-1,2,3 4-v9 £ 7ok

o =\
N\l/\CHs N:} Hs
S

W LR IR 15 BDATA ik, B BACLA(IV)E & ik & BERY
5 B xS, 133 BARiLe.

Y

T B’G
4-[4-(F X BRBA LAY FA]-1,2-= EFdok

H Ts
A X
N‘Bm ' N\Bm

10 HRABH & RAHA Y BDAR T ok, R LR Y RDE AT
B4-PRABEE L, A5 A AOH.

‘V

¥ BH
AN- T £ A H A AR/S)-[(1H-4/5-F Fhokod-1-2)F £]-12-= 5
15 TR
N ~x
Nogoc ] ©£L\Boc

WP LR 1215 CATRR 7 ik, 12 LR P BGH B AL 54-
PR AR S, 132 B AR,
% FMWHPLC., R Chiralpak®E X ##HE LR FEA =KX FL
20 AL E, THBRKBFHK.
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¥ 51
IN-3 T E A2 A AR/S)-[(1H-4/5-F K oked-1-2)F £]-1234- °
w9 S FE ok

5, e

~ 3 N\I/\CHa
) Cé
N\B T N

oc

5 e LR 215 DA F %, A EAAIV)E B LR BKH
Bizdtem, 152|R8iLe.

2
4(R/S)-[(1H-4/5- F Fokek-1-2) F K ]-1,2,3,4-m9 & FEvik

=
| | N:;CH’ hE”b\gcl-i3
N‘Boc ) @‘H
ARIBEH & BB STT BDATE T ik, s BEHY B AR &%
¥, 133 B irieeh.

10

#4574
15 LI-— ¥ A T HA4-(3-1£-8-8-6,11- = &.-SH-FH[5,613F & [1,2-b] "2 -
11-2)-2(R)-[[2-[2-(1H-2k k- 1- ) T A ]-1-90 A B A ]-1 -9 5 72 BL B
®iz1

Br 4 \ Cl Br—y/ \ Ci
-

N N
( j’l., OH [ j, Q
CHs N r CHa N % N
::C 0N O ::gﬂ\o/&o g Nri)
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H1,1-=F AT H-4-(3-38-8-8-6,11-= & -SH-KH[5,6] 58 &[1,2-b]
e -11-4)-2(R)- A -1 -9k 5 % B4 B5(0.250g, 0.466mmol) (AR 3E4) & 52
ZHBI6PTEH &), 2-[2-(1H-2k4-1-2) T2 ]9k "2(0.1085g, 0.6054mmol)
(IRBEF & KB PTEF L) -G-=FRAEARA)3-CAFE T
5 # 82 3(0.116g, 0.6054mmol). 1-# & ¥ 3f ==4(0.0818g, 0.6054mmol)
Fod4- 5 £ 759k (0.0665ml, 0.6054mmol)iE F sk = F 2 F BEA:(10ml)
T, T25C. AARRTHZRSDEFISDE, HiZAREKLE
T, REMAKE ZHRBRETHR TRAEXLET. ZGHE
BB, A1% (10% K 8 AL FELAIR)-— R T HAE A 2oL,
10 % 2] B 47408-4(0.0617g, 19%): ESMS: m/z 697.2 (MH"); 8, (CDCL,)
6.97 (1H, 3'%s, Im-Hy), 7.04 (1H, Fs, Im-H,), 7.09-7.20 (X 4%m,
Ar-H), 7.56 2H, F¥s, Ar-Hf=Im-H,)#28.38ppm (1H, Fs, Ar-H);
8. (CDCl,) CH,: 28.4,28.4,28.4; CH,: 18.9/19.1, 25.2/25.3/25.8, 30 4,
30.5, 31.4/31.6, 36.6, 40.2, 42.9, 43.4/43.7, 50.3, 52.7/53.0; CH, 45.8/46 4,
15 50.1/51.7/52.2, 78.3/78.4/~79.3, ~119.0, 126.3, ~129.8, 130.7/130.8,
132.5/132.6, ~137.1, 141.4/141.5, 146.9; C, 80.4, 120.0, 134.3, 134.8,
137.5, 141.0, 155.9, 156.8, 157.2.

122
20 T HEA

4-(3-i%-8-R-6,11-= £ -SH-F I [5,6] 3R K [1,2-b]it "2 -11-4)-2(R)-
[[2-[2-(1H-2k=k-1-K) T A& ]- 1wk )8 A )-1-9%

_ ar\@/m
m@cr =N !

v [N] “0"Y A

H 5 N

55 1%3-318-8,11-= £-6,11-= £.-SH- 3K F[5,6]3R & [1,2-b] T (1 32
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US 57191484 & S #5140 7L 77 #1485 H1& £ 4401 BB B 47
oty Fo = LR B AR W Sk e — £F RARAER T T25C R
JL, 1328 AiReH.

5 | ¥ %B
1,1-= 9K T K4-(3-38-8-8-6,11- = £.-5SH-3K H[5,6] 37 & [1,2-b] .72 -
11-20)-2(R)-[[2-[2-(1H-2k e -1- ) T2 )- 19k me 2k ) 8 2 |- 1 -9k 5 5 BR B

“ 9 H&EJS >

HsC™ O

ARIEH] & B ST T BMAPTIR T ik, 12F) & FHHT745 BRAL B
10 A E R T AR B e A EARE W SR (1) P, T25
CRE., FHERIEEN, 133 8iFkeH.

207



99816207. 8 oW B E144/341 1

5 #45)75-86

O - e
", OH 0,
N N
Rg O Rg O
11(R), 2(R) 11(R), 2(R)
: - g
(. on (. a
e e
Ry O Rg O
11(S), 2(R) 11(8), 2(R)

CHa Ha
#¥ R%= Ho Yy < O\ A
Hagj\OAO , HsCJ\ A ) A

o 0 0" Yo

HhAEL LR KB TAPTR R R AAR 69 75 ik, 124 536413049

11(R),2(R)#=11(S),2(R) 89 B b5 %] & £ 364] 58 BER) MR 5, 132

5 SE3e4]75-8089 B ARfLEH; B & EHFIS9T KES FHR R,
133 £ #.45)81-86 449 B AR{LS-H (& 11).

£11
53 , i
R R®
75 H Ha )
H:C /% Eb)\/\/@‘cm
11(R).2(R) -
2(R/S)

10
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11
A Yk
A e

76 Hs

11(S).2(R) ~
2(R/S)

77 Hy .

HaC 0/% (I/V@NCH:!
11(R),2(R)
2(R/S)

78 - CHy 1

11(S).2(R) -
2(R/S)

79
Ok, (J Do
11(R).2(R) -

2(R/S)

80
O\o/\ (Nj\/\/"r:t}-cH3
11(S).2(R) '

2(R/S)

81 CHa 1. N
:Zg’\;/% {D~on
11{R).2(R) ((J\/

N
- 4(R/S)
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gE11
A 9 T
R R’
82 Hay o
H r
UR, Do,
11(S).2(R) (S\/
N
4(R/S)
83 Hy
Hacio& @‘CHa
11(R),2(R) Cg\/
N
4(R/S)
84 H3*I-
Hacio’% @‘ CHa
11(S),2(R) (S\/
N
4(R/S)
85
Ok Do
11(R).2(R) ES\/ :
N
4(R/S)
86
O\O;'g, o
11(S),2(R) (S\/
&
! 4(R/S)
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10

E#4]87-110

[+

EN] "0 ' ONH _—’[ﬁ]n..]orNO —

)
208

7
[n 2 cl \N\ N
L) _—
,dl., gh@ Cﬁc‘b [;«,)’"‘n '‘Q)

0

N
, EN
N

Z<m

]
Rq

F 9 Ry = E’NO

)n
8}

it qg bR AR BT 60 ) & A 309 BR BT S 4] & 64160 BE
EXF&) MR R, *TVAIEE] E#487-98¢) F a4k, HE 544 5%
1615 BB =W R K, T AT E] £34199-10265 7 4K K E 54
& AH 62 BCH) T B, 7T vAFFE) 5256451 103-10684  Ja] 4K;
HA 5 & £HA) 63184215 BDH FH R E22Y BFRIE EHE
ELy T AFFE] FEAEH]107-11085 F 4K, @idfde b KIF 0 Plal R Y
8,11-=£-6,11-= &-5SH-3K 1 [5,6) 3R &[1,2-b] "2 (AR 3£ 199849 A 15 H
TRHUS 5807853 ATk 75 ik 41 4), HMBAMMREF L _RTEA=
HEREE o S EMARE F AL IR T EEF = LEREIRTERA
VERES Fo = LR B, TVASTE] Z44187-11089 B 4rie6-#(k12).
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%12
F 54 B
R R
87 H3 } N/\N
Hsc’?\o:go m\@
11(R),2(R) ~~
3(R/S)
88 M3 /\N
Se SORS
11(S),2(R) 1ad
3(R/S)
" 0",
e |
11(R),2(R) -
3(R/S)
“+—~ I
11(S),2(R) '
3(R/S)
' N
11(R).2(R) ~
3(R)
92 Hy N
RN SOA,
11(S).2(R) 19 1ad
3(R)
Sl Qs .
o
11(R).2(R) H3C O/§O
3(R)
W .
o
N He” o o
3(R)
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99816207. 8
&£12
549 il
R R
95 CHs \c"\N/\N
ch)\o& @ \w/
11(R).2(R) <
3(S)
96 NS WA
SORE @ S
11(S),2R) o
3(S)
97 K"\MN WU /‘§
7% | QO C
) J O
11{R).2(R) '
3(s)
98 \ [::Iji] BN
O\D’\) N U
11(5).2(R) w
3(S)
Q9 Ha N,\N
11(R).2(R) Hy
3(R/S)
100 CH3
11(5).2(R) CHa
3(R/S)
1{R).2 o
| 11(R).2(R) S(R/S)
i eE mu
1S 2(§3 CHsa
1S, 3(R/S)
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$%12
L)
R® R’
103 CHa 7~
HaC = m
11(R),2(R) -~
104 Hy /~
e 200
11(S).2(R) e
T QO OO0
-~ _ l
X A v
11(R).2(R) '
> Ok OO0
N
11(S).2(R) T
107 Ha 1 =N
Hacio% Nr/ Chy
11(R),2(R)
L "
4{R/S)
108 CHs r,N
11(S),2(R} G:S
| N
4(R/S)
109 FN
}
A N / CH3
Q/\
11(R).2(R) l
N
4(R/S)
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H&12

FAb | Wi
RI

R
110 ; —
O\o;'% Wl

11(5).2(R) @é
Nt

4(R/S)

) & 364564

(52.i) CO.ET - (52.4) H

F#52.1 (J. Med. Chem. 4890-4902 (1988)) (205g)4 3 #: 8% (1L)F= K
(100ml) ¥ =A% 1818, KB ER(Gke)F. MAS0%EAEALHKE
BREPHA2, BERA LML FI(3 x4L), AHEKRRAFRYS, F

10 BHFAL, 133520 (166g).

Br</ > cl
{ .@
N Py

N
(52.4) H (©®52.00) H

FERT, A2IK, #¥1M DIBAL# 3% % (908ml)# An £52.ii
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10

15

20

(166g)& F RK(AL)ER T, BERIF18D 0. #ixRd Wb ip £0-5C,
BT B, RAINZBQL)FER, AS0%E RN K E RS m ZpH
#10, MTERTEEQR*x2L)FER, AL ERY, 21K ENW, A
10% F B3/ = R T AL LML, 75 2] B 474684 (£) 52.0 (104g): HRMS (FAB)
C,oH, N,”BrClst H44: 393.0556, ZEMi{4: 393.0554.

P BC

#HPLC. %/ 8x30cm CHIRALPAK ADA, F25CHsMk4%
#1(£) 52.0 (96g)#7 %, UVAERI 8% E F290nm. H0.05%= Z.fk- ¥ B2
P, 1FEE1(-) 52.0 (40g): [o],-28.4° (c 0.3, FEEW), AAAFE 44
AR BB, XAFEE2(+)52.0 (42g): [a]*, +27.5° (¢ 0.3, FEE ),

(+)52.00 N

H
(53.0) é@
HoN

TZERT, ZDMAP (0.1g9)F £ T, 1£(+)-52.0 23g))—F 4 F
B (30ml) Ak 55 N-# A AR LA X P B BF(1.25) R B3 B, 8RB &
BAR, BFELRERAEH_TFATBKE. ¥AGHETLE
ZBS(S0ml) ¥, B 10%8 8443 * 100ml) F Bz A%, 1818 A£4%(100ml)
WEAWE, BERUBTEEN. BEALER BIAILEH
Bl k89 B 471L4-453.0 (3.68g). MS (FAB): m/z 510 (MH").
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¥ %B

O (54.0b)

TEE RAIRRT, #53.0 (3.1g)47 LA ER44(0.8g)#) T BL(500ml)
ERE AL E4R(0.15g)— A, B A105407 7bu4M§w§/.:§L7\—
5 FER(G9ml). R B RAMBEI240 8, HERAI0%EBEAE
A8, BJERSE, FAKQ0mD)AE, AF FIE > 100ml)E I, ﬁk
BEAZGHZERY, MR K F %2R A00ml)REEN, A25%
LER LEE-Thoshl, AKXE1FE) B AFLE-H54.0a%054.0b, H K G &
R E B R(2.97g). 'HNMR (CDCl,, 300 MHz) d 3.30 (s, 3H); MS
10 (FAB) m/e 525 (MH)".

T %C-E

N~ “COOH
(57.0a) ] (67.0b) Loorpy

TEAT, H#54.0a%254.0b (17g)% F B2(150ml)iE & Fo2N 25 B2
15 (170ml) A= 2R 2 BR(60mD)Am 17/ B, BEFREERLK. ¥ ELHAEH
BET FEQA60m) T, mmAFRALH(15g), ﬂﬁ#ﬁ#é&ﬁ%%é&
H(pH 8). R EHBEH2 6, AR FHEEOOm)HEHFitik.
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Lk, HHRGHETRERISOMD Y, A£HiE120C)LKFRES
Fe#dar, RERERL. BHEGHETWEA®A00m) T, Ao
10% £, £4t44(30m]) EpH>8, 4% A(BOC),0 (9g)% v £k " (50ml)
Ak, B EPBI 2240 B R IZ AR B ANGAR, 5 TH(2 x 120ml)
5 Fokk—ALII, BERAITEEBBRAKE RALRLUEER, AKX
IR L Y, Bbeik BATHACEIRY, 1334545 E BK6957.0a
F257.0b#g %-4H1(16g), TLCAER] 4 % — . '"HNMR (CDCl,, 300 MHz)
d 1.40 (s, 9H); MS (FAB) m/z 535 (MH)".
TLC2 — 589 ¥ R Fy v /A~ F M A9 R4
10 #dE B IR ¥ (T BA-E), 122 K AAH(-)-52.0 (17g), F2|TLC
Mol S . — 5 #558.0aF058.0b#0 RS (17g), A K & B4 MS (ES) m/z
535 (MH)".

EHAH]118

2] . Ci
\Qm/ + EDCI, HOBY, NMM YD@/
N
N <
&A1 DE[)‘COOH O —QN 2 5‘\1"""'@.

kA 2

15
FEIZQ0C)TF, Heked(GAH2) (220mg, 0.92mmol)A» £ Boc-E

(#%71) (0.45g, 0.842mmol), EDCI (200mg, 1.043mmol). HOBT (130mg,
0.962mmol)FoN- ¥ 2 "Bek(0.2ml, 1.81mmol)#) = F & F Bt (LK, 3ml)
kP, F20CH AR BHER, RAER, mAKTOm)Fe

20 LELLE(120ml). S BAHIE, B I10%HFEBMMERGOmD) LA, KRB
BEEBE TR TEFARLEN, F2mkd, BRLEEREN,
5% F B RPN, 12344 & B FH(425mg, 14%). H4
AFHRA. B, CffﬂDé‘sza%
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JR#E(ES, MH, 682) &4 # i+t H16(MH) 684.2139 (Br = 81),
Fmi4E: 684.2120.

L1119

Br cl
Bn Z Cl 2
N
4N HCLl-— .55 3F :
MaOH Q“ -_—
EP"*?"O vl C

~C

T20C, & FEH#H)11865 Z R FMIK(A. B. CHD) (150mg,
0.205mmol)#94N HCIl- = £ 5 38 (3ml)F= F BE(3ml)A & $E 33 af. &
10 BB, MAKQ25Sml)F210%E 844 (4m]), %5 AMeCL(2 x 100ml)
B, 2 BRAVE LZREBETR ARLEN, F2BEWK KLz
FEIR AT YA, R 2%E A4 43% T BE-MeCLA R YA, 133
H1 8 & B4R = (T0mg, 54% 7= &), 2AFAHAR(CHD) g RAH (7=
#1)REES (MH) 582.
15 #—F M, F5 8 EEHR25mg, 20%,5 E). 2 FHIK(AFB)
8% (7= #12) T HEES (MH) 582.
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¥ 5%B

B’;/ c B - cl
|
:

(Boc)0
Q&_O Aq NaOH, THF Q?Q
TS0
F20C, ¥ Boc=# BB (100mg, 0.45mmol)#4 w9 &7k wh(2ml)ix
Bm 5 BA W18 Z 28 #1(170mg, 0.29mmol) (FH 4K CHD)# v
5 Arkril VIV, 1:1) (10mD)F10% A B AL 2ml)iER T, FiZRET
B A EH6054F. AAK(Sm)FMeCL(10ml). £ &FIE, LHEE
BT, SIRFEKEN, BRIk, FEERKREN, A3%vv
¥ B2-MeCL LML, 1F3)4 & & BKkey Z#(170mg), H HAFH ke
RAEM., FHMWRCHD. FiE(ES MH) 682.
10 R LR Tk, 122 A BRAY FW2(FHRAFBYRE Y],
FE| A HAFHIR(AFB)RAWE B A7 FH2. FiE(ES MH) 682.

34120
8 7 (o]
C% CO—O
- ~),
15 R ZHAI118F211989 75 3%, 12 R K A48 6 (R) = ZRFM AR,

B EHH11889XA 1, F5|C AAR)ZARMLE 8944,
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FEHAH)121-126
P A8 R 692-F Foked KRB KA 11869K52, FH LA
T Fl & eh1e-4: ‘

\

(S) CH,

o w

I[_—N\J

5 E PR E T @mA14Z XA,

%14
Eep) R’ FH A& C-115F#1k
121 H,C Cﬂazk AB,C.,D _ S
Hae O o)
MS ES (MH)=696

10
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%14
FAEH JtH ik C-1177#4&
122 CHs /g A.B,C.D R
MSES (MH)—696
123 C.D S
MS ES [ H)=696
124 /k AB S
MS ES (MH)=696
125 CHy CD R
H,C /k
%Jko o}
MS ES (MH)=696
126 CH, A.B
H,C /l\
mgko 0
MS ES (MH)=696

451 127-132

Br ~ Ct
< |
W\
N 4L N
cH, NN RNV
HC
H;,C?‘\o/go

My A 1184211969 5 ik, 133 T @&15F 4890 69 AR,
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%15
A4 C-117%#4& JFH & )i g &3
A 4{E
Gt 514)
(684.2139)
128 R AB 684.2163
(684.2139)
129 R C.D 684.2163
(684.2139)
684.2139
131 S AB, 684.2139
(684.2139)
%) & #6466
T BA
5

10

z
2\ 7
(@]
"
v
O
N

Me

I—Z

BEPamikEEACEE E, F5%Rh-Z AL —48(3.22g)ME4LH], I
6- 57 25 4B £2(9.97g, 72.7mmol). 7K (100ml)Fe £ F A4 40 253k £ (40psi)
7208, EEIRAY, AEREGIER, FE NG EBKRN AR
£~#7(10.58g, 100%, MH* = 144),
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J%B

OH
CO,Et
M | ﬁ
H M N

|
H

Y

TEAT, 5 %A R 47104-4(10.40g, 72.72mmol). ZEE(190
FFRAERRE, S0ml)Fe BB (4ml) R 4D B, FRERSMAHE
5 ik, MEKT. Al0%EARNARERERESM B ZpHA 10,
RALBRUBSERNKE, BRKRBMTRAIAR SBFLTRS,
3% B A=4L6-4(1.85g, 15%, MH* = 172).

FHC
0,Et
o)
Me™ g 0
H Me fl‘l

10
A& FHHT T BB T %, 122 KA 4 & 5EH61667 B,

B#) B ARIL MR B4 & 51T 5 AW B ARIL 5, 49 B35 A E
STRRARIRA 6 =, W E EERA T9 %D (MH' = 130).

15 $HED
H, OH
O
Me g U
,!| Me I‘il
8OC

IR & AT T BCHTEF %, 2R KA & EHH665 B
C#y B ARSI R B4 & £ #4675 KB B 4ribe, 45 BR2 Ak
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xR IR A % 4 (1.7g, 70%, MH" = 230).

¥ KE
ﬁHzm HHZOTS
M l}l M T
BOC BOC

WRAEH & FAHT T BDATA T ik, 122 XA & LH5166% %
D#y B AR RAH & FHH17H BCH B v, 5 BRE Ak
STRAIRSWE T M, L LR TP RF(MH" = 384).

10 ¥ BF
HZOTS
ﬁ - N
o g /!
BOC M fil
BOC

ARAEH & EHBT T REPTR F ik, 122 K 44 L4466 BE
89 B AR KRB 5 & £4) 75 DY B Axiboth, 5 B35 43¢
STBARS: 1IRA ¢ = 49 (328mg, 16%, MH* = 280).

15
¥ %G
| XTFA

Q
Me™ N \~\~
H

Y & BB TF BFTR T ik, 122 KA 41 & £#45166% BF
8 B ARC St R B 5 & L4417 7 RES B x4, RE ke
20 (290mg, 100%), MH* = 180.
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oW B E162/341 1

10

15

# &£ 167
W HA
4o R KA H & EHVI66F RA-EN FiE, 2RETHATAS-£
EmEARE6-FAMEE, AL THE T X698

HOUCHons

ocC

-2

¥ %B
4o RARIE LKA R AR F 5, FIPCCREVZTEA FH, AL
33T X &9 ER:

HzOTS

HBC

4o RARIEH) & 5547 ME-F P Ak 95 ik, RRAETVERET A
%) & A4 675 BB B AFALE-M R B & L4478 D B 474
#, L TIFET ek Eig i

FHED
4o BAIE LRI F %, AL BHMEIMA RS E T3
B167H BCoy =, FRATIFE T XeHBL:
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HO,
/\

I
H

)& 5534568

O...\COzEt

\
BOC
1A & FAL T RCIT R ik, 12RRAHE FRH TS KA
#) B AR R B & KA TT BB B Avfbon, ARATHRE|E
(628, 96%), MH" = 258.

10 ¥ %B

(jﬁcoea

N
BOC

FILDAE K frkvi 7 AT B #] & F4E4168F TAL F 4,
B P ahE A AT AAL, 133 R4 FH(3.53g, 82%), MH" =
272.
15

B ZRUBAEZR TR P LEHE EH#4]68F BBH B 47404
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M, 1RE| A =R OB 698:(1.63g, 84%), MH* = 172.

¥ %D

()
Ot

N
BOC
EH) & KT T BB-EAT R F ik, 122 AT EBY LA 4 & 5%
764168 BCH) B AL X AH & 5364075 BAK B ARiLo, 12
E] sk = 4(0.445g, 100%), MH* = 280,

10 JBE
N
vo C )
f‘\l
H

R & FEAF685 HMCATE F ik, 128 KA 4] & L4568 B
D&y BAriEed, REAZR B ENRE. AINAAABIIZRA
#, A=RFHEER, 132]>4%(14.6g, 96%), MH" = 194,
15
#) & K H#H)69
V5 & LAEHI68F BA-DATIE 7 ik, 128 )& £#a5168% K
B AR e RATAah, T35 T X5 e 3
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99816207. 8

I—=
S
I
Q

So RARIE R & AW TR 7 ik, RAH L LHHI66F KG
# B AR, 13 B4 & LH13069 £ B2 11(S) 1 1R)FMR, DEC

5
HOBtFfzNMM, R T15%) B 4= = 4.
F A7 134

o
ROWINSQ

10
Jo RARIEH] & RANS M TR & 7 ik, KA S & KH#HEH67H KD
# B ARILaH. 1% 8 41 & SHH13089 5B 11(S)K11R)FHMK. DEC
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99816207. 8

HOBt#=NMM, R 12| A 47 =4.
F 4135

o Lo
R 05 >t@,,n/oﬂ

5
do RARIEH] & R AWM T 0 7 ik, KA H & £6168F BD
8 B AR, 1% B8 & SHHI3069 58 11(S)3 1 L(R)FM K. DEC.

HOBt#f#=NMM, X *T/F%] B 4= ~=4.
#4136

j,,,g? 55

do RARNE B & 2 AE W P iR 6 77 %, KA & E#41696 B 47
e, 14 FHAB069HKE11(S)R11IR)F##A. DEC. HOBtFe

10

2

E

NMM, R <T7F%)] 8 47~ 4.

15
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EHA)137

CQQ c@@

Jo RARIEH & A TR 0 ik, KRB & 534170 %B
4 B AR, H1& £3H413060 F B2 11(S)&K11(R)F M 4. DEC. HOBt

99816207. 8

zm

5 FFNMM, RT/32) A 47 =%
# & £ EH]T1
2(R)-[[2-[2- (lH-";!:"ilé.-l AT A1 AR B A A

SHep

TEA
-(1,1- =9 5 TA)-2(R)-[[2-[2-(1H-skmk-1-K) T &)
FAT1 ATk = Hh BB

19k m 4]

10

qm
>E1N
LD

Boc O

H1,4- =T f A3 Aok -2(R)-#4 BL B (FR 4B ) & 4641 257 3£
#]4) (0.6946g, 2.1mmol). 2(R/S)-[2-(1H-2k"-1-2) T A 9% %2 (0.49¢
. 1-3-=7F

15 I
2.73mmol) (AR3% #) & 55464157 F DA 4] &) (INO972). 1-(3-=
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oW B E168/3411

10

15

R EARK)-3-T A= T H B 3(0.524g, 2.73mmol). 1-Z A X
= #4(0.3693g, 2.73mmol)Fr4- F A H9x(0.2765g, 0.3005ml, 2.73mmol)-
AETRKZFEFBEGT) T, T25C. SAFRETHZRmE
F122:08F. FiZREMARET, ERABEN, M2-3%(10%KE
FACS 0 T ELR)-— R T AE A e BLA, 132 B 47406-9(0.3127g,
30%): CIMS: m/z 492.4 (MH"); 5., (CDCL,) 1.47 (18H, s, CH,), 7.01 (1H,
s, Im-H), 7.05 (1H, s, Im-H,)#=7.63 ppm (1H, s, Im-H,); §. (CDCl,) CH;:
28.2,28.2,282,28.4,284,284; CH,: 19.1,25.9,26.2,31.9,40.8/41.3,
41.7,43.0,44.0; CH, 46.0,~52.1, 128 .4, 137.2; C, ~80.4, 80.6, ~154.3,
~154.3,#2~169.8.

¥ %B
2(R)-[[2-[2-(1H-2k o -1- ) T A& )19k 2 ) 38 A ok

m%@ — Oy

AEIEH) & E A ST T BDAT R LK F A B Aribe- 1%
P, BEREN, 133 Bie.
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10

15

20

45138
11-2= 9 & 724 (3-38-8-§-6,11- = £.-5H- 5 5[5, 6]5F & [1,2-b] ok
52-11(S)-2)-2(R)-[[2-[2-(1H-2k - 1- ) T A - 1ok R A 3 -1 vk
R BR BE '

EJONa—‘ E]

CHa N CH; "N

w el L8 LD

B1,1-= 0k 24 4-(3-38-8-8-6,11- = &-5SH-KF[5,613R E[1,2-b]
oz -11(S)-2)-2(R)-# 2 -1-9k 5 4 BR BR M (R 42 3] & SR A4 6 T iR 41 &,
44 %) (0.1g, 0.179mmol), 2-[2-(1H-2k=-1-2) T A JRE (AR H] & 5%
#4557 BEDATA 7 k%14 (0.0417g, 0.233mmol) . 1-3-=F A L&A
Ak )-3- L8 = T Rk 3 84 (0.0446g, 0.233mmol). 1-# 43K = vk
(0.0314g, 0.233mmol)F=4- ¥ F %9k (0.0512ml, 0.466mmol)2& J A=
PAFEBEGEm) Y, F25C. SAIRETHFiZ RSBt .
Bz AR AKLET, ALY EEMEEY, RAINARALARE,
CHRBETR SRARKET. RENERKEN, B2.5%4.5%
7.5% (10%#R A B4Ry F BLER)-— R T IetE A sehbifl, 52| BAF
1¢.5-#1(0.0172g, 14%): HREABMS: m/z 697.2285 (MH") (m/z# F-14
697.2269); 8, (CDCL,) 1.38/1.41 (94, s, CH,), 4.31 (1H, s, H, ), 4.68 (1H,
bs, H,), 7.03-7.20 (5H, bm, Ar-H#eIm-H,#=Im-H;), 7.57 (1H, s, Im-IL,),
7.83/8.19 (s, Ar-H)#28.38 ppm (1H, s, Ar-H,); 8. (CDCl;) CH;: 28.4, 28 4,
28.4; CH,: 19.1, 24.8/24.9, 28.3,30.3, 30.5, 31.4, 40.3, 42.9/43 2,

44.1/44.6, 45.6,50.2/50.5; CH, 44.1/44.6,52.4,78.4,119.2,126.2, 127.9,
130.8/130.9, 132.6, 136.7, 141.6, 146.9/147.2; C, 80.4, 119.8/120.2, 134 4,

135.9, 137.0, 141.5, 155.0, 156.7/157.1, 170.3/170.9.
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139
L1-=F & T A4-(8-8-6,11-= £-5SH-¥ 3 [5,6] 2R & [1,2-b]52-11(S)-
A)-2(R)-[[2-[2-(1H-2k e 1-24) T A - 1-9R0R 2 | 3 2 )1 vl 26 B S

Lo oo

e CHa[ ] 0 Na* [ J F'N
Hy >‘\ :ﬁ?ko’g NS
5 H1L1-=F A L HA4-(8-8-6,11-= £-SH-3E 55,6137 B[ 1,2-b]s72.

-11(S)-2)2(R)-# -1 -9k A B B A (AR B 4] & AT R H &, 44
#)(0.5239g, 1.09mmol). 2-[2-(1H-sk-1-£) L A k"2 (A B4 & 3¢
#4157 MDA 7 k41 4) (0.2544g, 1.42mmol) . 1-(3-=FHH &L
RAR)-3-T A = Wk 3 85 #(0.272g, 1.42mmol). 1-BEEH=w

10 (0.1918g, 1.42mmol)Fe4- F K Dok (0.156ml, 1.42mmol)iE F /K= F £
FELE(23.5ml)F, T25C. RAFBETHiZRSHIIE286/ 8,
WZEREARET, AATHRAEMRZGY, BINAEMLE,

BRBARTR, SRHELEZT. REWEBRREN, H2.5%(10%

REBAA FEEER)-— R TIRAES BN, 182 B A= o%

15 (0.2298g, 32%): HRFABMS: m/z 619.3169 (MH") (m/z#+ H-4&
691.3163).
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99816207. 8 i

BB FE171/3411

10

15

52364140
4-(8-#-6,11-=£-SH-3K I [5,6] 3R &[1,2-b]H"2-11(S)-&)-2(R)-
[[2-[2-(1H-ske-1-2) T AL 1ok R A )1 -9%

4Seu CQQ
Hac CH“ ] ?/N\) N o \/)

3 523640269 B ARALA(0.255g, 0.363mmol)A F F BE(2ml) .
MN10% (VIV)RBLER 8 = BN ER(V/v, 4.92ml)iE %, T25CHZRE
W30/ 8. A P EL(300ml) AL RS, #JE ABioRad AG1-X8
(OH )M s &L 32 i% iR a4 Eabh. IEIRHAS, A VB ek, 56514
BRALEET, BEMBRRENEA, A4% (10% KA AL T
BRI %)- R P IAE A A, 132 B AR4E-4(0.1692g, 90%):
HRFABMS: m/z 519.2655 (MH") (m/z#t £16519.26390). 8, (CDCL,)
443 (14, s, H,), 6.89, 6.93,7.00,7.10,7.13,7.19, 7.21, 7.43, 7.45, 7.50,
7.58, 8.03, 8.30428.33ppm (8H, Ar-H#=Im-H); &, (CDCL,) CH,: 19.0/19.1,
25.0/25.7/26.1, 28.3/29.0, 30.7/30.8, 30.9/31.0, 31.5/31.9, 40.0/40.7, 43.5,
44.1/44.2/44 4,493, 51.5/52.3; CH: 45.7/46.1, 54.4/55.8,79.5/79.7,
118.3/118.9, 123.1, 126.1/126.2, 129.1/129.5/129.7, 130.4/130.5,
132.7/132.8, 137.0/137.5, 138.9, 146.3; C: 134.0, 134.9, 135.5, 141.3,
157.142169.8/170.5.
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FH4]141
4-(8-8-6,11-=&-SH-3XFF[5,613R K& [1,2-b]"R-11(S)-&)-2(R)-
[[2-[2(R/S)-(1H-2knk-1-2) T A -1k R AR B AR |- 1R R AR BRI T B

O Lo
[j ?Q U (\EJ

$ A3 B AR1C-E4(0.165g, 0.318mmol)F= = Z4(0.1329ml,
0.954mmol)iE F Ak = HFHGml) ¥ . /e N T A =R FH(3.18ml)
W 44 S T B IR TB8(0.0517g, 0.318mmol), HiZiRAH T25CHH18
JNEF. BN S Sh e RAR T BR 3R €85 (0.0129g, 0.0795mmol), 444
PA3NE, A FE(OmD), FHREMAELET. RENEAR
10 B, 2% (10%% 8 EA 4 T BRER)-— R P AR A e, 7
2| B AreA-#(0.153g, 75%): HRFABMS: m/z 645.3323 (MH")
(C,eH,N,O,Cl#y m/zit+ F 45 (MH") 645.3320).

545 142
15 4-(8-§-6,11-= £ -SH-EH[5,6]3R &[1,2-b]7Z-11(S)-£)-2(R)-
[[2-12(S)-(1H-2k#-1- ) T AT 190 A A1 s AR B3R DB

Y

FA A1
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10

15

20

(-)-4-(8-8-6,11-=&.-SH-3 55,615 & [1,2-b] " -11(S)-£)-
2(R)-[[2-[2(R)-(1H-2k = -1-25) T A -1 -9k s AR ) B A -1 "R B B IR S B

25 MHPLC. X Chiralpak AD®9 #7445 B 36414694064
st B AIRAY, KRBT FRBE = TR 85:15:0. 244 2B
), 13288 L RBLT k6914 41(0.0376g): HRFABMS: m/z 645.3305
(MH") (C,H,N,0,Cl#ym/zit 15 (MH*) 645.3320). 3, (CDCL,)4.30
(1H, s, H,,), 6.69,7.00,7.08,7.11,7.16, 7.18, 7.42, 7.70, 8.32ppm (9H, s
#om, Ar-H#=Im-H); 5, (CDCL,) CH,: 18.9, 23.6, 23.6, 24.8/25.1, 25.5,
28.0/28.2,30.7/30.8, 30.9, 31.4, 31.8, 31.8, 42.7, 43.9/44 2, 50.9, 52.7;
CH: 49.9/50.5, 52.3, 73.6, 79.3/79.9, 119.1/119.3, 123.3, 126.0, 128.7,
132.8,137.1, 139.0/139.3, 146.3/146.9; C: 134.0, 135.1, 136 4,
141.8/142.0, 156.1, 157.0%2170.1; [o]?°C, = 0° (c = 6.89mg/2ml, F Bf
#), K6 M T & FH K2 (0.0867g): HRFABMS: m/z 645.3305 (MH")
(C,H, N.O,Cl#y m/z3+ B 45 (MH") 645.3320); &, (CDCL,) 4.34 (1H, s,
H,), 6.93, 6.99, 7.06,7.12,7.17,7.21,7.43, 7.704=8.33ppm (9H, s#=m,
Ar-H#=Im-H); 5. (CDCL) CH,: 19.1, 23.5, 23.5, 24.7/24.8, 25.5, 28.9,

30.6/30.8,31.5,31.7,31.7,36.7,40.4,42.8,44.1, 50.5,52.5; CH: 45.9,
52.3,73.7,79.2/79.4,119.4,123 .4, 126.0, 128.1, 130.7, 132.7, 137.1,

139.4, 146.3/146.9; C: 134.1, 135.1, 136.6, 142.0, 156.1, 157.0%=170.2;
[a]?°C, = -44.1° (c = 10.05mg/2m], FEE¥). dLFF2|2H FHKIF57
M2 RE- 89 E B 414-(0.0196g).
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10

15

20

#] & F 3472
2(R/S)-[2-(1H-4-F Zokok-1-22) THRR

O

~—

Ha

T HA
IN-# T fE 2 - 2(R/S)-[2-(1H-4/5- F Froked-1-2) LA RR

Boc Boc ==
H,C

|
Boc

CH;,

Fr4-F Hook ol (6.46g, 78.64mmol)iE T Ak = ¥ A ¥ BLA(300ml)

P, 025 BHER mA95% A4 (1.987g, 86.5mmol). F25C. #
ST ZER., Wiz ReMBH1S D, Al TaRAHRA-
2(R/S)-(2- F &k B A 4 T A9 72(21.97g, 71.49mmol) (R 354#] & L4

#1578 BBATIE F E 4 &) AR = F A FBA(7T0ml)iE %, T65C,
ER TR ZREM K225 8, RARGMET, FREHET—
RFF, AKikdk, LRBETHR SRFAERKXET, FHEs
B B S, D 1%(10%K S A4 F B R )6 — R T R AEA
RBLA, 133 B AR S4h 6 R4S (12.06g, 58%) (4-Me: 5-Me::
63:37);CIMS: m/z 294.25 (MH*); 4-Me: 8, (CDCL,) 1.43 (9H, s, CH,),
2.20 (3H, s, Im-4-CH,), 6.63 (1H, s, Im-H,)#=7.35ppm (1H, s, Im-H,); 8.
(CDCL,) CH,: 13.6,28.4, 28.4, 28 4;, CH,: 19.0, 25.4, 28.7, 31.6, 38.8,
44.1; CH: 48.0,115.2, 136.1; C: 79.7, 138.3, 155.0F=5-Me: &, (CDCL,)
1.43 (9H, s, CH,), 2.19 (3H, s, Im-5-Me), 6.75 (1H, s, Im-H,)#27.41ppm
(1H, s, Im-H,); 8. (CDCL,) CH;: 9.2, 28.4, 28.4,28.4; CH,: 19.0, 25.4,
28.7,31.4,38.8,42.0; CH: 48.0, 126.9, 136.5; C: 79.7, 138.3, 155.0.
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+ %B
IN-B T S K A-2(R/S)-[2-(1H-4- F Fhokod-1-£) 2 £ hmz

Boc = Boc —
CH, Sty
+ ————P
Boc ==
HaC

Fo

(rlqj\/b\ .(CSHE)SCC|
Boc ==
C

Hj

T0C, AR T, H LAY ERARSHGREW(1.770)E T
5 AKZRFH(18.6m)F. MANZFXFHEE(1.2445g, B L BS5-FTEAF
MAEIN2 S F), FOCHKZRAMBEH 2. HizE g Rd Lk
LIHTFERRAE, RA50%CE8CE W RS R M, 33 454- TR
##(0.6267g, 56%) 4-Me; 8, (CDCL,) 1.44 (9H, s, CH,), 2.20 (3H, s, Im-
4-CH,), 6.64 (1H, s, Im-H,)#+7.36 ppm (1H, s, Im-H,); 5 (CDCl,) CH;:
10 13.7,28.5,28.5,28.5, CH,: 19.1,25.5,28.9,31.7, 39.0, 44.2; CH, 48.1,
115.1,136.2; C, 79.8, 138 4, 155.1.

FEC
2(R/S)-[2-(1H-4-F Froge-1-2) T AR
15 FIE ) & FACHISTH D Pk 7 ik, A shfd-F A F MK
(0.7518g, 2.56mmol) 4% 47, £ 46405, 133] B #-1L5-41(0.4366g, 88%);
FABMS: m/z = 194.2 (MH"); 8, (CDCL,) 1.76 (2H, m, CH,), 2.19 (3H, s,
Im-4-CH,), 3.94 (2H, m, CH,-Im), 6.60 (1H, s, Im-H,)#27.33 ppm (1H, s,
Im-H,); 8. (CDCL,) CH,: 13.7, CH,: 24.5,26.6,32.9, 38.4, 43.6, 46 8;
20 CH, 53.9,115.2,136.2; C: 138 4.
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3451143
4-(8-$-6,11-=£.-5H-% 55,6150 & [1,2-b]22-11(S)-%)-2(R)-
[[2-[2(R/S)-(4-F Z-1H-2k o -1-3) T ]- 1R R AR )-1-9 % A B3R
s

e — ?
O\O/LO g/ /'\Lo g)r N'i/)hc‘-{s

5 4-(8-5-6,11-= £-SH-E H[5,6150 & [1,2-b] R -11(S)-£)-2(R)-

%A 1 -9RoA F BL 3R OB5(0.275g, 0.568mmol) (R 3 #) & 264132 AT
#4). 2-[2(R/S)-(4-F E-1H-zkne-1-2) T A 7% %2 (0.1428g, 0.7386
mmol) (A3 #) & LS T BCHRF k4 &), 1-3-=FEALEAR

10 #)-3-2 485 = T B 4 8 $(0.1416g, 0.7386mmol). 1-FZ2A K=
(0.0998g, 07386mmol)F=4- F £ Zk(0.0812ml, 0.7386mmol)& T A
P A FEAR(122m)F, F25C. RAFRT HiZRESHEH212
DB, BHERALET, ASTRAMBEGY, AINAAKA
Wik, AR FHEQ0m)ERKEIK BHRRETREFHANE,

15 TRARKETF. FHERIKREN, B2% (10%REAANEN FTEE
R)-= R F KA A BN, £33 B AR1LE4(0.149g, 40%): FABMS: m/z
659.62 (MH").
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36450144
(-)-4-(8-§.-6,11-=£.-SH-K H[5,6] 3R & [1,2-b]HrZ-11(S)-2)-2(R)-[[2-
[2(S)-(4-F A-1H-wkrd-1-2) LA -1 -9k A ) 8 2 )- 19 B R B 3R OBy

OSJ e

5 FHAR]
o
(-)-4-(8-8.-6,11-= &.-5H-F F[5,6]5F &[1,2-b]7Z-11(S)-2)-2(R)-[[2-
[2R)-(4-F Z-1H-skme-1- ) T 2 1ok K )3 -1 -9 5 5 B 3R O B

Cm,cu
VS
QX

4 —ChHs

10 S HR2

25 MHPLC. KA Chiralpak AD®45# A 4- & 5346666940 &4
3E ek F AR IR A-H(0.145g), KA TR A BE = LAk 70:30:0.24F
HBBLA, 1588 ST R 89 FH4K1(0.0475g): FABMS: m/z 659.4

15 (MH"); 8, (CDCI,) 1.66 (2H, m, CH,), 2.23 (3H, s, Im-4-CH,), 3.71 (2H,
m, CH,-Im), 4.32 (1H, s, H,), 6.58, 6.72, 6.75, 7.10, 7.14, 7.20, 7.41, 7.60
#28.34ppm (9H, sFem, Ar-H#=Im-H); 8. (CDCI,) CH,: 13.4/13.7; CH,:
18.9,23.5,23.5,24.2/25.1,25.5,28.1,30.7, 30.8,31.4, 31.8, 31.8, 36.7,

42.4/42.6, 43.8/44.1, 50.5/50.8, 52.8; CH: 49.8, 52.3, 73.6, 79.3/80.0,
20 115.5/115.8, 123.3, 126.0, 130.6/130.8, 132.8, 136.0, 139.2/139.3, 146.3;
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C: 134.0,135.0/135.1, 136.2/136.5, 137.8, 141.8/142.0, 156.1, 157.0,
170.1; [a]°°-4.3° (c = 8.07mg/2ml, FEE ), KBHRBLT R FHIK2
(0.852g): HRFABMS: m/z 659.3492 (MH*) (C,,H,,N,0,Cl#)MH" 3+ &
18659.3476); 8, (CDCl,) 1.64 (2H, m, CH,), 2.22 (3H, s, Im-4-CH,), 3.72
5 (2H, m, CH,-Im), 4.35 (1H, s, H,,), 6.61, 6.67,7.12, 7.17,7.22, 7.43,7.57

#28.35ppm (9H, s#7m, Ar-H#»Im-H); §. (CDCl,) CH;: 13.3/13.5; CH,:
19.1,23.5,23.5,24.7,25.5,28.7/28.9, 30.6, 30.8, 31.5, 31.7, 31.7, 40.3,
42.1/42.8,44.1/44.2,50.5/50.7, 52.6/52.7, CH: 46.0/46.2, 52.5, 73.7,
79.3/79.4,115.6/115.8, 123.4, 126.0, 130.7, 132.7, 136.0/136.2, 139 4,

10 146.3; C: 134.1, 135.1, 136.2/136.6, 137.2, 142.0, 156.1, 157.1, 170.3;
[0]?C-44.7° (c = 9.0mg/2ml, F B F).

#) & R H#A)73
2(R/S)-[3-(1H-2k"-1-38) A AR k&

SOV

H

15
%A
IN-#T R B A -2(R/S)-[3-(1H-sk k- 1-28) A AR
E;\l;j\/\/C’TS —_— C}'j\/\/@
Boc Boc
20 K ) & £ #A) 585 BCH) B A74E-4(1.29g, 4.3mmol)iE T RAK =

WA P AL (15ml). JmAk44(0.3215g, 4. 7mmol), i RAH T25
C. AAFRETRIINE, W ERALETF, REGWERIEN,
2% (10%3% 884 4& F B ER)-— R TR e, 133 B AR
#1(0.6813g, 72%): CIMS: m/z 294.25 (MH"); &, (CDCL,) 1.43 (9H, s,

25 CH,), 3.97 (2H, m, CH,-Im), 6.90 (1H, s, Im-H;), 7.04 (1H, s, Im-H,)#=
7.45 ppm (1H, s, Im-H,); 8. (CDCl,) CH,: 28.4, 28.4, 28 4; CH,: 18.9,
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25.4,26.3,27.7,28.6,38.8, 46.5; CH, ~49.0, 118.6, 129.4,137.1, C,79.3,
155.0.

¥ KB
5 2(R/S)-[3-(1H-2k=-1-2) R A ko

(PE\/\/@ " (uj\/\/EN/)

B E £ STH RDATR ik, LR T KA B AR
(0.6075g, 2. 1mmol) 4537, LEIZEH, FA10% (10%K A EETF
10 BRR)-— R TR M, 752 B AR4-8-4(0.3805g, 95%): CIMS:
m/z 194.20 (MH"); &, (CDCL) 3.89 (2H, m, CH,-Im), 6.84 (1H, s, Im-H,),
6.99 (1H, s, Im-H,)#=7.41 ppm (1H, s, Im-H,); 8. (CDCl,) CH,: 24.9,
26.7,27.2,33.1,34.4,47.2,47.2; CH, 56.4, 118.8, 129.6, 137.1.

15 , S 34145
1,1-=F & 2 %4-(3-i8-8-8-6,11-= &-5H-3X 5,630 &[1,2-b]

Z-11-20)-2(R)-[[2-[3-(1H-k - 1-2K) 5 K- 1k AR |5 A )- 1Dk ek R B
Bg

Bmm
=N
ch:gin’ "

N
LN

20 FAAR1. 2. 3504
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F1,1-=F K L HRA-(3-38-8-8-6,11- = £.-SH- K 55,6 3R &[1,2-b]
e -11-8)-2(R)-#R A -1-9h %4 B 85(0.7225¢, 1.3mmol) (A& 3E#H] & ¢
HAOFTE R L), H& L34 8 BB B 471LE5-4(0.3382¢g,
1.7mmol), 1-3-=FHAERARA)-3-THAH = T H 8 3£(0.3354g,

5 1.7mmol). 1-#& ¥ 5 =£(0.2364g, 1.7mmol)F=4- 7 F "Bwk(0.192ml,
1.7mmol)i& FAK = FAFBAEGm) T, F25C. AAFRTHi%
RAMBHI9DET, HZIERELET, AR TREMEEY,

R ibaFeth BB EANKIE R Fo K ik, LA TIR TRIFAKE
F. BB B BN A, A3%(10%:R 8B AL FELER)-—

10 FFIRAE A BLF), BB L5 406 BArAY. HELHENFE
B, B1.5%(10%% S B84 F BRI R)-— R T A A LA, 17
B A AA-4E shek F A e B AR4C-S-4h 69 R-A44(0.3718g, 39%): FABMS:
m/z 711.4(MH*). 8, (CDCL,) 1.39(9H, s, CH,), 6.91, 7.08, 7.13, 7.17, 7.56,
7.67(Ar-H), 6.97(1H, s, Im-H,), 7.04(1H, s, Im-H,), 7.58(1H, s, Im-H,)#=

15 8.38 ppm (1H, m, Ar-H,); 8, (CDCl,) CH,: 28.3/28.4, 28.3/28.4, 28.3/28 4,
CH,: 18.9,24.9/25.0/25.5,26.8,30.2, 30.5,36.2,40.1, 42.7/43.0,
46.5/46.7, 50.1/50.3/50.7, 52.7/52.9; CH: 46.9, 51.6/52.0, 78.5, 119.0,
126.2/126.3, 128.6, 130.8/130.9, 132.6, 137.0, 141.5, 146.9/147.2; C: 80.2,
~120.1,134.3, 134.9, 137.6, 140.8, ~155.1/156.1, ~156.8, ~170.3.

20 2 F M HPLC. £ Chiralpak®?AD 5 #r A4 & 48 4 JE 2 B F- A 4K
BAH(0.28g), KA LB FRE LH 85:15:0 2484 seBLAl, AL
BB, 135 4th FHIK1(0.0604g), F)ETIFE]97 %5049 FH4K3Fe
449i84-(0.0376g). EAMHERES RS A,

FH##1: HRFABMS: m/z 711.2429 (MH*). (Gt EAEMH*4

25 C,,H,,N,0,BrCl: m/z 711.2425), 8, (CDCL,) 1.41 (9H, s, CH,), 4.29 (1H,
s,H,)), 6.92,7.14,7.18, 7.20 (Ar-H), 6.98 (1H, s, Im-Hj), 7.08 (1H, s, Im-
H,), 7.58 (1H, s, Im-H,), 7.63 (1H, s, Ar-H,)#=8.38ppm (1H, s, Ar-H,); &,
(CDCL,) CH,: 28.3, 28.3,28.3; CH,: 18.9,24.7,25.4,26.7,28.8, 30.3,
30.5, 40.2, 43.1, 46.6, 50.6/50.7, 52.6; CH: 46.9/47.1, 52.1, 78.5/78.6,
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119.1,126.2, 128.3, 130.9, 132.6, 136.9, 141.5, 146.9/147.2; C: 79.7/80.2,
120.2, 133.6, 134.2,136.9, 136.9, 155.1, 156.7, 170.2; [o]°°, = -22.2° (¢
= 6.74mg/2mL, FEEF),
FH4R3424: FABMS: m/z 711.3 (MH"); 8, (CDCL,) 1.39, 1.42 (9H,
5 s, CH,), 4.27,4.29 (14, s, H,)), 6.85, 6.91,7.05, 7.12-7.18, 7.43 (Ar-H),
6.98 (1H, s, Im-Hy), 7.08 (1H, s, Im-H,), 7.56 (1H, s, Im-H,), 7.60, 7.71
(1H, s, Ar-H,)#=8.38ppm (1H, s, Ar-H,); 8. (CDCL,) CH,: 28.3/28 4,
28.3/28.4,28.3/28.4; CH,: 18.8,25.2,25.3,26.8, 28.6, 30.2, 30.4/30.5,
36.4,42.8,46.6,50.5,52.7/53.3; CH: 46.9/47.2,51.6/52.2, 78.5/78.6,
10 1192, 126.2, 128.6, 130.7/130.8, 132.6, 137.0, 141.5, 146.9; C: 80.1, 80.1,
120.0, 134.4, 134.8, 137.5/137.6, 141.0, 156.1, 156.6, 156.6, 170.0/170.2,

170.0/170.2.
#) & K AHAH] 74
15 4-[3-(1H-2k e -1-2) R AR 9k 2T
=N
5
N
T RA

IN-F T E2 3 A -4-[3-(1H-skmk-1-K) R A ke

oc

o=
-

oc

20
F41) & 4597 BCHy B 474084 (1.39g, 3.5mmol)iE T K=
¥ & FELE(10ml). e Azkmi44(0.3464g, 3.85mmol), ke T25
C., RAFBETHRIINE, WZERALET, RYGUWBHKREN,
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2% (10%R S AL FERER)-— AT Z b, #4384k
2-41(0.7637g, 14%): FABMS; m/z 294.20 (MH"); &y (CDClL,) 1.39 (94, s,
CH,), 3.88 (2H, m, CH,-Im), 6.85 (1H, s, Im-H;), 7.00 (1H, s, Im-H,)#=
7.40 ppm (1H, s, Im-H,); §. (CDCl,) CHj;: 28.5, 28.5, 28.5; CH,: 28.3,

5 32.0,33.3,33.3,44.0,44.0,47.2,118.7,129.5,137.1; CH, 35.7;, C, 79.3,
154.8.

¥ %B
4-[3-(1H-zkm-1- ) A A k=

N
Boc

10
AR & RAAISTS BDFE F 3, 6 LR & FAAILT RA

8 B AR S R 1R 3P, SRR EM, F20% (10%K 8 8u4e) 75
HR)- =R TR M, 152 B ARMLA(0.4346g, 95%): CIMS: m/z
194.20 (MH*); 8,; (CDCL,) 3.89 (2H, m, CH,-Im), 6.88 (1H, s, Im-H;),

15 7.02 (1H, s, Im-H,)#=7.42 ppm (1H, s, Im-H,); 8. (CDCl,) CH,: 28.3,
33.5,33.5,34.1,46.7,46.7,47.4, CH, 36.0, 118.8, 129.6, 137.2,

H & KBTS
2(R)-[[4-[3-(1H--%k=-1-2) A A& )-1-JRR A Ak %

OO0

20
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FHEA
14-8-1,1-= F & ZHIR)-[4-[3-(1H-2k k- 1-B) R K] 190 A
BHE] hH-14-—H BB

C

e

8§\ /8
Y
£ >
=\ij
B
p=4

w. OH
-]r '
o)

5 ¥1,4-=4 T Bk 2 A kA -2(R)-# 8L 5 (0.521g, 1.6mmol) (1k4%
B & ZHRSDTEREL). 1-G-—FEAEARL)3-TEAE - BRI
#(0.393g, 2.1mmol). 1-# & ¥ 5 =(0.0.277g, 2.1mmol)F=4-F 25
#(0.225ml, 2. 1mmol)i& F &K = F A FEEGm)F, T25C. &K
B TRt HitH1500 6, FiREREAXET, HREHET

10 ZE TR, Riafr R EAKERFORRE, ZERBRETE,
WEAELEF. ABYWERREN, A3%(10%KEAENEN Tz
B F A e BLA, £F3) B ARL6-92(0.693g, 87%): CIMS: m/z
506.35 (MH"); 8, (CDCL,) 1.42 (18H, s, CH,), 3.91 (2H, m, CH,-Im), 6.88
(1H, s, Im-H,), 7.03 (1H, s, Im-H,)#+7.43 ppm (1H, s, Im-H,); 8. (CDCL,)

15 CH,: 28.4,28.4,28.4,28.4,28.4,28 4, CH,: 28.4,31.8,33.1,33.1,
412/41.6,43.8,43.8,45.6,47.1,~51.0; CH, 35.8, 52.9, 118.7, 129.6,
137.1; C, 80.1, 80.4, 168.1, 168.1, 168.1.

F%B
20 2(R)-[[4-[3-(1H-ko-1-2) A A -1k AR AR k%
foc H
A A
Boc O H 0
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WAEH) & ST H BDATR F ik, W LR & FHHI5T KA

# B #740E-4(0.6344g, 1 26mmol) X 4R, FHEREN, A10% .
(10%:% S B A4 F B R)-— R T RER M, #528) B irieew
(0.3076g, 80%): CIMS: m/z 306.30 (MH"); 8 (CDCl,) 3.87 (2H, m, CH,-

5 Im), 6.82 (1H, s, Im-H;), 6.99 (1H, s, Im-H,)#=7.38 ppm (1H, s, Im-H,);
8. (CDCL,) CH,: 28.1, 31.7, 32.6/32.9, 33.0/33.1, 42.0/42.2, 45.2/45 5,
46.9/47.0, 46.9/47.0,46.9; CH, 35.7/35.8, 55.6, 118.7,129.4, 137.0; C,
169.7.

10 3451146
4-(3-3£-8-F-6,11- = £.-5SH-¥ I [5,6] 5 &[1,2-b] " -11-£)-2(R)-
[[4-[3-(1H-2km-1- ) 55 35 - 1k R | BOAR |9k o4 7R BR B

Br\@,a
=N
[Nj“. <O/\/\DN

N
sVona«
0]

N
H

F#3-38-811-=&-6,11-=4£.[5,6]3F &[1,2-b]*t72(0.2043g,

15 0.596mmol) (HAEUS 57191485 4] & £ 341 40AT £ F &), #]& Kb
5% B9 B 4:44-#(0.2729g, 0.894mmol)Fe = Z :(0.249ml,
1.79mmol)i& F F. /K w9 &k (8ml) A= LK =K F A (20ml)F, F25C.
BAFET, FiandhiiE2 e, HaERALET, REY
B B, F3%. 5%F010% (10%K SR LR T BRER)-—R T
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YRS, B 13 E) =4 (Sch 377314) (0.0681g, 12%); SIMS: m/z
916.2 (MH"); 8, (CDCL,) 3.99 (4H, m, CH,-Im), 6.95,.7.08, 7.10, 7.12,
7.26,7.54,7.69, 8.28, 8.31428.34ppm (13H, sf=m, Ar-H#=Im-H); 5,
(CDCl,) CH,: 28.3/28.5, 30.3/30.4, 30.5, 31.3/31.5, 33.1, 33.1, 41.0/41.1,

5 41.0/41.1,45.0,47.5, 51.2/51.3/52.0, 53.9/54.1/54.2; CH: 35.7, 78.8/79.0,
119.7/119.9, 125.9/126.0/126 2, 128.6/128.7, 130.7, 133.8/134.1,
136.9/137.6, 141.5, 146.7/146.9; C: 119.0, 130.0, 132.5/133.2, 134.6,
141.1/141.3, 156.2, 156 .8, 170.0F= & /& 1% 3] #£4K(Sch 377318)(0.2291g,
63%): CIMS: m/z 611.20 (MH"); &, (CDCL,) 3.93 (2H, m, CH,-Im), 6.90,

10 6.92,7.07,7.12,7.14,7.47,7.49,7.57,7.59, 8.33, 8.35428.38ppm (8H, s
#om, Ar-H#=Im-H); 8. (CDCL,) CH,: 28.3, 30.6, 30.6, 31.6/31.7/31.9,
33.1/33.3,33.1/33.3, 41.6/42.2, 44.4/44.9, 44 4/44.9, 45.3/45.7, 47 2,
52.2/52.7,55.0; CH: 35.6, 55.4, 78.8, 118.8, 126.2/126.3, 129.6,
130.3/130.6, 133.0/133.2, 137.1, 141.3, 146.9/147.1; C: 120.1, 134.1,

15 135.0, 137.2, 141.1, 154.4/155.9, 169.0/170.0.

341147
1,1-= 94 24 4-(3-38-8-5-6,11-= &-5H-E 5 [5,6)37 &[1,2-b]%k
"2 -11-2)-2(R)-[[4-[3-(1H-2k-1-K) & 2 )-1 -9k A 3 R okok S BR B

Br~ \ Cl Br—/ \ Ci
O, O —0 o]
ﬁ ".er == HAC CHg N l"'n/N =
o HSCXO/KO 0
3

20
FAEH) & FAHBISTATE 77 %, R FKH#EHF|99 B 47164 (0.1768g,
0.29mmol) 5 —# T & = 2% 8 #5(0.0694g, 0.319mmol)F= S EAHA
(0.0116g, 0.29mmol)& ™ £k -/K(1:1) (Sml) P B 5 464k, 52| E
o4 (0.1294g, 63%); FABMS: m/z 711.1 (MH"); 8, (CDCL,)
25 1.38/1.40 (94, s, CH,), 3.98 (2H, m, CH,-Im), 6.93, 7.03, 7.09, 7.18, 7.54,
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7.58,7.63, 8.32428.38ppm (8H, s#=m, Ar-H#=Im-H); §. (CDCl;) CH;:
284,284,284, CH,: 28.3,30.2, 30.7,31.3/31.8, 33.2, 33.2, 42.2/42.6,
44.4/45.4,44.6,44.6,47.4,~50.4, ~50.9; CH: 35.8, 78.6/78.8, 118.9,
126.3, 130.2, 130.8, 132.7, 137.0, 140.7/141.5, 147.2;, C: 80.0, 119.9,

5 133.4,134.0,137.5,141.4,156.2,156.2, 168.8.

#) & LB TIA

oo
N N
BOC BOC

10 %14 & 53418 BB B AR4L-6-4(1.63g, 7.57mmol)#DMSO
(5.0ml)#-3%& F A NP, NEt (6.59ml, 5.0eq.), #&%& mApyreSO, (7.23g,
3.0eq.)¥9DMSO (10ml)i&E#&. = A EFETH VI, A TRTE
%, MIN%ER., Kttt EMARE. SRBRATRANY,
SR FBERE., REHWAREHL—F smiE A (1.26g, 76% = %),

15 LCMS: MH"* = 214,

¥ %B
CHO . -OCH;
Cy .~
y y
BOC BOC

F0°C, H#NaHMDS (14.7ml, IM®W & "X &5k, 1.5eq)m &
20 CH,OCH,P*Ph,Cl- (5.06g, 1.5eq.)#7 9 Sk (25ml) ¥, 3 =4 8
BRI S4F, KRB T8 Cild 3% im 2414 EHHTIAT KA
B 474 #(2.1g, 9.80mmol)#) w9 Sk (25ml)iER 7. T-78 CHE
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10

15

20

B iRt ey, Bk E0C, BN, B LRAEES 2R,
ARk, LREBATR SHRBATRAVY, TEFRSE &
5% = ) 2 Wik BT SRAL, F165:35 TkR- LBR LBS I R AR A (1.51 g,
64% 7= ).

Y BC

OCH
[epsdens
N
BOC BOC

TEET, #4&536671AF BB B 474L5-4(0.70g,
2.90mmol)£40% 3% 82(6.6ml) F TR, RE FAL40%H 5
(3.0ml), ¥iZ R RAMFEIEINE, ABEBRRAKERTFZEHG
Bk, RUBER, ZREBMTROFAENY, HEHFR%. A
Su =4 B RIR BT LA, F165:35 Tkt LR TBE A & AR A #eL#1(0.30g,
46% = %+SM); LCMS: MH" = 228,

Fr) & 24 T1AT BCH B 471L44(0.90g, 1.02eq.)5 TosMIC
(0.77g, 3.88mmol)F#NaCN (0.0194g, 0.1eq.)4& T BE(7.0ml) ¥ 48304
4. WiZ R L REMEEMS ZE TP, ATMEAH FELA%(13.0ml)
W, MM EIC 228, A FANER, BERSE, AINAK
AR, A-RTFRFER, ZRBRATRESFNAIY, TEHF
WA, ALSu T Bk BATEAL, F5% (10% 8 8440 T BRI R)-
SR T B AR Ay B BLR), 432 F4(0.53g, 51%* £);, LCMS: MH*
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= 266.

¥ BKE

\

H
O O
,'\I " I'\l NTr
BOC BOC
JATrC1(0.38g, 1.05eq.)= = LAE(0.27ml, 1.5eq.) R %) & 5L 364
TIAY B%D# B 47/L4-4(0.34g, 1.28mmol)#) — R F A&k, TEi&
5 AR, RAlaf R EARE, AR FRER,
BB TR HAMY, TRFATRE. BESRTHERRE
10 AL, 3% (10%ERAEE T BLER)-— 8 F WL g AR A BoBLA,
##2) = 4(0.43g, 66%/7~ %); LCMS: MH" = 508.

15 B E ek (0.79ml, 15eq.) REH| & £#44]71AY KEH B A7iLE
#(0.43g, 0.846mmol)#) LB &, WAL EIFLIE. A TBBKS
AWBEA, ETPEY, TRATHRAER ATREREREMY,
ik BATHAL, FA5% (10%AEA%H F BER)-— R F bs ik AF
F LA (0.14g, 79% 7 &), LCMS: MH" = 280.

20
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#] & EAFT2A

o
op:
BOC

ARIELE & FHBITIAPTREARFE 677 ik, #4& B a4,

5 ) &-EHHTIA
FHEA
SIS
O O

FO0C, RAIET, ¥re-TABLE(6.86g, 60mmol, 1.0eq.)é) L
K w9 &k v (50ml)iE ik A 50445 7% m Z3H 69 E404R(1.59g, 1.05¢q.)
10 AW Sk dQomDEFER . TERT, 59 EREMBIT2
INEE, R 30448 AmF A £(7.65ml, 1.05eq.) % Kok v &k 78 (20ml)
ik, TERT, $aRe&HHF2 I, @ECELITE 521idi8 k%
BAA., TIOCEAZTAKXELY, REARKEHRYG AT
AE-41(10.60g, 87% = %), # LR Z#t—F thibmE /. FABMS: MH'
15 = 204.
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= e
s}

FOC., RAFET, #H245MET 4269 THAEZ(18.1ml,
44 3mmol, 1.44eq.) A 3054+ /e 240469 —F B E 8 (5.2ml,
5 36.9mmol, 1.2eq.)#) LK@ Erkwa(100ml)iE&F. F0C, #H&EFEXE
R EIRHHIONEr, RBEAIETISC. KIERL5H47HE i) & L4
T3AY BRA B A7tE4h (6.25g, 1.0eq.)8 Ak w@ Sk @ (50ml)iEs i,
¥z ik F-78 CHEH3 BT, A 10047 Ao b 5 2 AKX F A B
(7.0ml, 1.3eq.). &EAFEZRZERGDE)EBHREETR, FHFEDD
10 B, TIOCEAZETAKXELAN. BEGHRRTEHRY B TR
48K (100ml)F» ZEX(100ml)Z J8]. 4B R E, A TE(S * 50ml)FEIRAK
. A BN ANEFBRERY, AHEAKGOm)kE, LHRBEMNT
B, WEFTINCEATTRE. AREAGHEAIRHEREN, A
S R ER(8:2, vIv)RIL, 3|4 B KRG E MKMW B AR (6.77g,
15 68% /= %), [M+H*]: 324; HRMS (FAB+): C, H, NO, ([M+H*]):#+ H14:
324.1961; FM4E: 324.1964.

@va — Qo\/@

20
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F-20C. KRAIRT, A25H4rHIMEAI4S 4264 LR (23ml,
1.leq.)iBi /e 2 4] & %41 T3AY BB(6.77g, 20.9mmol)#) £ K w9 S ok v
(A00mD)IEHE R F. HFEERERGIDI)EBERETR, FRIED
DEF FRERAHE0C, Rief ) BB A KR (10ml) b &2,
5 FEEFHEnK., LRIZEREH, A THG* 50ml)FefoK LB
50ml) ik, FI0CEAZTRERR, FAETHE(100ml)
Vv, ZREBRATIER LR, BATINCEZAZTTRE. HREEH
SRR EN, AT A1, vV), FEALREE KXY E
FrAE-H1(5.08g, 78%= %). [M+H']: 310; HRMS (FAB+): C, H,,NO
10 (IM+H* )3 E44: 310.2173; SEami4E: 310.2171,

¥ %D
Qg L

T4.5atm. BT, &HE& EHBTIAT HECH B +71L5-4(5.08g,
15 16.4mmol). 20wt% £ A A48 (“Pearlman’stEALH), 2.54g, S0%wt. %1%,
))Fe KK ZEE(100ml) §4L8-1> B, @it CELITE 521358 R4%, F30
CEATTRERR, WREGWBRAR R EN, AR F%10%
SR FEL(9:1, viv), FE|AF &R B AREH4(2.86g, 79%
j= &), [M+H'): 220; HRMS (FAB+): C,,H,,NO ([M+H*]):3+ F44:
20 220.1698; ZL@l4a: 220.1701.
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Q/ —
N OH AN\ OH

F-60C. REAFET, H2B47(2.60g, 5.0eq.)FAr v E 4] & 5%
#4573 AF BED B 474L-4-#(2.86g, 13.0mmol)F= 4 T B2(1.5ml, 1.2eq.)
5 #3840 E(125ml)F= ok v Sk (125ml)i A o B i b, IR
EERAMER2DH)BAZEER, TIOCEAZTERELN.
25 B e T AABAGOmD) T, A TBE(S x 50ml) F B, FHEF I,
F50CEAZTTREAE, 72 BAFCEH(1.70g, 100%4 55 7~ ),
[M+H': 130, HRMS (FAB+): C;H,(NO ([M+H):#t J+4d: 130.1232; 3%
10 ME: 130.1231.

¥ &F

CHs
HN 4 \/:N * 2HC

Wt b5 5 & ST RCFARRALAR K F ik, ZZRXAF
15 & B TIAY BF W BATCEH, %14 BAFE0.

) & LB T4A
P A
(rC
oW
B8OC
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¥ =R H A% R B B2(0.54m), 1.5eq.)pw EN-R T & A vkez-3-
B2(0.37, 1.83mmol). 3-# K72 (0.26g, 1.5eq.)F= =K H(0.72g, 1.5¢q.)
#g Sokrh(SomliER . FTEET, 2426k itHadr, A
FRG, BAREEMEAL, FA30%TIE LBk LB IERAE A SHLA
5 (0.14g, 27%/= %&); LCMS: MH" = 279.

¥ %B
X
|} -2Hc

N N
H

Hdp b # & RRSIBATE LA KARR 695 %, #& B AR,

10
4] & LA T4BF274C
22 4] £ HHPLC. % FCHIRALPAK ADA&, £4-%0.2% DEA#
20%5% F BE 64 TR R el JFH & B TAAM B AR S0 B
B 4k 65 C-3 KA K,
15
#) & LB TAA
O AN
SR®
f;! N
BOC
b S BLEy B M4k LCMS: MH = 279.
20 4] & L4 74B
O N
OO0
t;l N
BOC

257
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J& HeBLeg F MK LCMS: MH* = 279,
%) & L34 74C
SAs
N N"
H . 2Hcl
5

AR5 H) & LAGIBATE R RABR 6 7 ik, 122 KA 4 & 5464
TAAH B ARLE4h, #14 B iRied.
L5 H & FHRBITIAFT R E KRB G 7 %, 22 KA L1652
A2e3-A ki AT A M, FE K165 4180 LB TAAN B AriLE-4.

10

%16
HE& Fax F3# Fa
LA
75A EN A RN
| OWISAS®
s
N e | D N 9N NT
+ 2HCI
76 H N O N
SHIendliens®
HsC” N N"H,C” N N"H,C” N
BOC H
- 2HCI

268
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H B L3477
J A

0

ARIE L #) & LB TIAT BAMR L LIBE 5%, 414 B4Rk
5 4, LCMS: MH"* = 190.

+ %B

S
T-78°C, w4l & FEHBTTH AL B 4riLE-4(3.68g, 2.4eq.)
10 v9 &7k % (50ml)iA & F Ae ALIHMDS (19.4ml, 2.4eq., IMv9 &k vdiE
R). B FANERTISCHELSDE, KEMA3-E T Habv 58
#1(1.39g, 8.09mmol), 1XiZE B RESMEZIRIEMEEIR, PHTA.
FaFe oy FACEQOmMDMA F £ 6k, A& ¥EG * 75ml)F K,
ZEERA TR, IR RS, T3] & &0k (0.63g, 28%,F ). LCMS:
15 MH"* = 281.
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& %C

R o)

%14 & 46477 BB B 474L-6-4(0.65g, 2.31mmol)&y v &%
"#(3.0ml)Z&& FAmALAH (2.54ml, IMZBER), 4280 ERTE
5 BTHHER, AR EBRARS R LR, @idskst it
W, BRERYE. FHBRR BN, F20%TI LR LB R
HFBLA, 133 % & mRM(0.42g, 68%7F %), LCMS: MH* = 267.

Em (m
P P
N N° — N N
H
"HCI

A1-R A EAA FELES(0.37ml, 2.3eq )R F 4 & 5236477 B C
& B #7:1L45-#(0.40g, 1.50mmol). 3= AR BH3 b, REK
%, APEAHLE, TERATRISIE., SR ERESYH, RERYE,
2R BATHAL, A 10%(10%E 8% F ﬁ?i@ﬁ&)-:—:%m‘ﬁiz@&ﬁ
15 A HBLA (0.20g, 63% 7~ F). LCMS: MH* = 177.

10

260



99816207. 8 oW B E197/341;

#) & F 3478

N

LI, (N—)\/CN
J or

Ph

F10C, &(S)-1-F F-2-sthei- bt F BE(15.5g, 81.03mmol)f» = Tk
5 (16.38g, 161.93mmol)# = £, F %%(200ml)%& & F /mAMsCI (11.13g,
97.16mmol), T EBTFHATR. Akkdk AXEF, BITHER
B5(15.6g), HHRLz#—F ik, 5HRAHH(5.64g 115mmol)iRb-,
F80°C &2 = F A FEA(100ml) P imhit &, ¥R LRSMELETF,
A LBRUBFI, RARikEk LZHRBRETIR. REEM, £2](S)-1-
10 F A 2-F A F AR (11.58). MS: MH* = 201.

¥ %B
<;>\/CN L <_N>\/COZCH3
Ph/l Ph)

B ) & LA 78 B A B AR A (13.0g) 48 % 2 8£(100ml)
15 ERER, ALEF. EFBE00m]). FEREE(Sg)FRAE(Q2m])F.
F8OC it F AHRZ G WL R, KR ERESMWERET, F5|(S)1-
F AT A2k IR LB BE(11.5g): MS: MH* = 234,

Y BC

(}\/ COLCHy N Q\/\OH
Ph) Ph/l

20
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)& #4785 BB B 47404 (13g, 55.76mmol)iE T w9 &
sk 78(100ml) ¥, %2p £10C(kKE). LR MWNIMLAHLEAR
(111.52ml, 111.46mmol), ¥ = A e§REHEif2 et HF K LIRS
A EER, WMAKSB. AUBRUEERZEGH, Rkt

5 . TRAMMGFEL, FRERGY, ¥ALEAREREEN, A
ZRFIR/S% T BT, 1F3)(S)-FA-2A LA A IT(7.8g) : MS:
*=206.

¥ ¥%D

Odon CI
N - N OH

P T H

h

p
10
F#) & L4178 BCH B AW (7.7g)% T LB (80ml) ¥, T
iR, S0psiT A ARMNLQ.5g)EATR. EHRAEALF, HRERN,
128|(S)-2-# A LA i (4.4g) : MS: MH" = 116.
15 ¥ KE

<N1/\OT <P\/\OTS

H ' Ts

Y4 & 523645785 DY B 4746A-H1(2.4g, 20.85mmol)iE T =&
Fr5(250ml) P, AFE10C. 4 KAATSCI (11.92g, 62.52mmol)F= =
ZRE(10.54g, 104.2mmol), TERTHAIR. AR FTRHERL
20 Reth, RBEAKFKEE TRANY, EZEN, F2(S)-FHt
F2-O-F BBk LA -wbeE97.(3.96g) : MS: MH* = 332,
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¥ %KF

CH
<Nj\/\o~l-s> [hN/:/bl 3
\
d Ts =N

T =

) & 5236478 F BRE® B 43464 (3.96g, 9.2mmol)iE F = F &
FEE(1Sml) T, A E10C. LA EA4A(0.74g, 60%,

5 18.43mmol), TERBRTRIFZFHEFER. KRBMAL-Fihokek
(1.51g, 18.43mmol), T80Cm#kit&. ¥ A MNERELET, A
ZRATREBRZGY, REKPREER TRAVY, EKEEH,
FEH S =W, ZRABAEREEN, A& FTR/S5%(FE-10%4E
AR BEBL, 13 B)(S)-F AR -2-[4-F A -1H-=kv 2)- T A -1 -wtbeiti

10 (2.98g) : MS: MH* = 33450(S)- ¥ 8 Bt A 2-(5- F - 1H-skek ££)- 2 2 -1-
e 4(2.98g) - MS: MH*=334,

F %G
3 CH
e
Ts =N Ts =N
15 F10C, HH & £HHT8F HFH BAFLAHQIF =X F A

F(1.5g) E=RKFREGSml) P HIF LK, BB ReMEREAREE
#, AR/ R CEQ:1)RM, 132)(S)-FAABA-2-[4-FA-1H-2%
g Y- 2 -1-9beE45.(0.827g) - MS: MH* = 334,
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¥ %H

' CH CH.
E"?_-\—N&( —i’:h ~
\=N H I\fN

Ts

W) & 53640785 B G B 474 A-4(0.82g) % T FK W & 7k v
Qml)F & R (150m)F. AR RAZEERE, K= LR H05
5 EF, BB EBEENK. WEEANERARLET, #BEHNY
EEK, HFHRZARAEREEN, AZfRTHE20%(FE-10%A 84
L)WM, #52)(S)-2-(4-F A -1H-2k = K)- T A -1-678-%%(0.375g) : MS:

MH* = 180.
10 #) & A4 79
ol CH
(o L™
) o
Ph

A5 5 & LA T8 AR RAR 7 ik, B(R)-1-FE-2-2b%
Y2 P BE) &-(R)-2-[4- F & -1H-sk ot 2)- T A -1 -nbeg 4%,

15 #) & E #4180

Me

(\/r"'coza

RAD-(-)-i8 % R R4 & 441688 BCH B Aribo-th, M AER-
KPP ELERH, FEGS3-S)FHERGRE, AERHTH, F
20 7) B AR (11.1g, 18%) : MH* = 172.

Ir-=
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¥ KB
(xj’fCHa AN
+ (\f’" CH,
; )
BOC Loc

HABH & )T T HB-EFFR 5 ik, 2R ESEBY X A44 %
#5180 A B AR AR A H & 575 BAK B 4xiLE4, £
5 HRE T KA 4-F Kokrd fo SACARE R 4h, 138 KR FM kot
FH(1.1g, 84%) : MH* = 294,

Y BC
N _cH
Me (f ’
"'u/N
N
BOC
10 AAE B S KB TIE F %, 128 KA )& L4480 HB# B

S RBH & EHH) 1360 B 4764, 135)4-F Kokud =4
(0.501g, 68%) : MH* = 294.

H B%D

()i>/CH3
Me ./
Cf
N
H 2TFA

15
ARIEH) G LB 68 TCATIE T ik, 122 KA 4]& £HEF180 B
C#y B Axib o4, 13245 = RTBRE#ER(0.72g, 100%) : MH* = 194,

265



99816207. 8 oW B 5E202/341 1

%) & £ 34181

H 2TFA

-Z

HIBE 4 & £HFI80T HA-DITRAKIER 05 %, 22 A%
AF KRAL-(H)-B B BRRED-(-)-B BB, REAZRACEENTL3-R)
5 SR B(0.157g, 100%) : MH" = 194,

%) & A5 82
T A
N
H
10 ARIE L B & 480 BEAFTR A KARR 695 ik, 128 RARE

J. Med. Chem. 41, 2439 (1998) 5 i& 41 484 3% vk g X 241 4 523641 68
FHCH B 43iLa, 1F5|F 43-(S)*Taihed B (6.81g, 25%) : MH" =
248.

15 ¥ %B
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HIEH & LHAFIB0F HKB-DATE F ik, 2R ETHEBY RA4E
L HA) 82 B A B AR SR 4] & £ 45180 BRAH B 4714
H, 1FE)AHZRCEREM4-FEokek B, BHERAEENARER T
Fo, 13582 = 4(0.163g, 86%) : MH* = 270.

#) & 55 564183
T HEA
N

/N CH,4 -
PN
+ CH3
P 4-7 Fok el fo RACHH B K = F A FBLE T LB IREAM (.

10 Med. Chem. 30 (1), 1987, 222-225), 13| K 37 H 6ok = 69 1% 4-
#(7.77g, 100%) : MH* = 302,

) )
H H
15 A A A, S84848/Che LB EParr AL F 4 B 4] & 523645183

WA Y, 3R R R R F ARG REY, WL ALERTIRC,
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10

15

oW B E204/3411
P H;’C
N ~ N
= CH z
OHgf ? OH g~/2
o P
\ )
BOC BOC

AR & LA T BCHTE ik, 122 R A4 & #6183 F 5%
B# B AR4LA- MR B H & 8475 BB B irib4-4, 133 KRFH
8 F A eked = 4 64 BOCHT .40 (5.4, 87%) : MH* = 296.

¥ BD

N
OHg/_/7/CH3

w=Z

oC

ARIEH & RPNV TATEF i, 2R KA L EHH83F BCH B
A KB & A4 1369 B AFLAH, 1534 35 s iR S 194-
Wk eked = 4(1.03g, 43%) 1 MH* = 296.

¥ BE
N

on (/ fCHa

Sad

H 27FA

F IR B S 68T HMCHTIRF ik, 122 KA % & LIS T B
Dt B A6, FE A =R LRI B =M(6.3g, 100%) : MH" =
197.
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%) & L4584
FH’A
N-TRA A [(1- = Avkok 52 B PR 42K Dok A B
A 19k 5 B Bes, s-— AL

S
’\//——N
Y
QP
[ OH
N
BOC
FTRAFKET, FN-TEEHA-HNAD9HK(3.19¢, 13.5mmol)iE
F70mlw Skl b, A3 E-78C. R LIRAEAM FIimA1.2eq¥ILDA,
BAH2054F. HI-N-Z K72 -oknd 4-FEL(4.62¢, 13.6mmol)iE T 70ml
wWEkE T, MERLRSYHFT. 4DEE, WRELREMWIEE0F
10 R R T, RLBRUEBERIR, 6HFRY, ZABRET

B, BEERERN. HERGMWEBHBELEN, R1%TE/ S FIK
B, 123)321gR 4 4.

& %B
15 N-TEAHA-[(1 =k A wkrd 52 T F 2 )-4-20R Dopk AL A -
-9k % 74 BR Bs,s- — A ALt

A

N
{
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FEN-TEABA-[(1-=rd ok -5- )2 E TR ]-4-5K Dok
B 1R B BB s s-— B 4g)E T =S TR A8m])F. A
ZLE(1.32mD)AMsCl (0.4ml), FRAFRE TR L RSY, 24
BE, HREREHmELKY, ARKFRERTY, 135)1.56¢

5 B AR5 4.

¥ ¥%C

N-T HAZ A [(1H-2k ke -5- ) F AR 4-A X Dok g8 A -1
% BRBSs,s-— AL

0
Q\S, \
SRS
N NH
H
10
HWN-T BAFA[(1 = ko0 -5- ) B F A ]-4- BBk A 3K
A )-1-9kk K BR BES,s- — BALH (0.682) A T LBEF. MmA10%IK4E %
(0.1g), HFZREVEAEEARSLMHT 2402485, RERELRN, &
Kk, 133)03gReH, ABRAINHCI/Z B E, FFHCIA.
15
%8 £ #6485
T A
HN
g§—¥H >Wﬁ;W
SN OTBS

¥a- A THE S-F Kokt B85 8 (4, 30mmol)E T FAFEL
BeF. mATBDMSCI (6.1g, 45mmol)Fok(5.1g, 75mmol), TEi&
THiZ R ERA 24, FREREMWIAERT, ALRLT
Be B, 132|7gB AR =M.

20
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¥ %B

Tr\ ;
HNL \,_ ,OTBS X ﬁ \__OTBS
\N Sl

N

4B TR FEA PR AL PRS- FEk (9g, 40mmol)ia
F100ml =K F I F. MATEA(6mI)FTrCl(11g, 40mmol), #H K ik
5 St H6 . BFRERSMIMELEKRY, ALRLUBER, %5
AL, 1§2]7.97gH & & BRe) B AR~ 4.

F,C

Tr T
N /g_\ 1. TBAF r\N/\g'
k 2. Dess Martin 'QN CHO

oTBS

10 F1-ZXFEARTE - FRAFTARAL FTA-5-FHorm(7.92g,
17mmol)i& F AAKTHF ¥, #A17mlETHF ¥ 1M TBAF. T%i&
Yiz B A 3 e, A 100mik, SEIRE, AT TR,
13%)5.33g B 4% = 4.

15 & D
N-T & A& [(1H-4-F A -okw 55 T F & ]-4-R Dk A 5
- 1-9kA 4 BRES s, s-— AL

QP y

SPX
N NH
H

AIEL B & BB Y B1-CHrRARARR 7 %, & AR~
20 .
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99816207. 8 oW B 5E208/341H1
)& F2HAHI85A

ﬁmor HzN@/CI
\N 2 3 ~
O N 0O

A4% 5 Njoroge% #£J. Med. Chem. (1997, 40, 4290) % Ff ik 41 &-3-
£ A loratadine & A A8 ) 649 75 %, 12,2 A 3-HBA(J. Het. Chem (1971) 8, 73)
5 X A loratadine, #)4 B #:it4-44.

#) & £ 36486

CI\@%,CI
=N

O

TOC, HH&KAEHFIB5AM B A7MHE4(1.0g, 3.87mmol)i# /m £
10 # T 2 I A E2 B5(0.69ml, 1.5eq.)F=CuCl, (0.62g, 1.2eq.)4) T A (20ml)ix
HF. EFANKRERERETE, B2, AINZEE#10m)
BB LR, R15%E 84 FHe, B LB TES(3 x S0ml)F A,
GERBRATIREG AN, TIRFBIERYGE., A FHEkiEE
e, BS50:50L 8 LEs A kel, 32X FHERK (0.72g 67%
15 %), FABMS: MH" = 278,

%) & L5645 87

Cl\@@/m
=N

Cl

F 4 & FEHEH85AH B 474L44(0.72g, 2.59mmol )& F v £vk v
20 (10ml)¥F, AMEAMAMO0.13g, 1.3eq)tE. FTEET, K205 %

272
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B 55209/34170

10

15

20

WHVDE., NINESAATAR SRS, B UBTES x 50ml)
RIAE RA B RAY, BRBATIREIFAANY, LEFBE

K4, BEBEER, REH—FHARIER0.71g 7% 5% F &),
Waeh = HE T FAR(15Sml)F, A2 £0C, ASOCL (0.32ml, 1.75eq.)
&er, FFANERTOCHKMIIE., FTEREHFRIA2 . A=K
FREGOM)AHE R RSN, AINAAAMQOm) L, BHAEBRMAT
BAVE, LR RE, RER—FHAREA0.76g, 100%H 5% =

£).

F0C, &#&FEH#HI85A4 B #xibe-#(1.62g, 6.26mmol)i# u £
NO'BF, (0.81g, 1.1eq)#) TR (10ml)&E& . FOCH = 2 ey R4t
2508, RERKEFTERE. TEHATHRLRASW MM IE, A3
FAINAEALA T, B LERTEG * S0ml)FR, AINZEHEQR
25ml). 48789 8 BR S48 (1 * 25ml)FeK(1 x 15ml) e &a~FF 49 A M,
LB TR TIEFRERSE. A% B kit B4, AT70:30
Tk LER TESAE A MR, 13335 & B4R = #(0.68g, 42% = %),
LCMS: MH* = 262.

#) & K489

/\ Cl

N
Ci

AL & RAFIBTHR A AR G 7 %, $1&BAFKEY,
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A F it —F 564018 A (0.66g, 100%48 5% = &),

%) & 34190

O

FNHHCO, (2.44g, 10eq.)/m 4| & 34 73A8 B 4RiLA4
(2.00g, 7.74mmol)F=5%4% 48 % (0.50g) & T EE(100ml)As& F, =4
AR A2, AR R RAY, B LR, REKRSE.
RAAR00m)HZEZEH, AR FTHEG* 75ml)FER. LREBMA TR
10 Sty A, HEFATRSE, FERERRTH(1.22g 10% 7
%), R EFit—F iz A, FABMS: MH" = 225,

)& £ 4191

=N

o

15 WL 4] & LGB AT R R KARE 69 7 ik, #1& B ARiLedh
(0.81g, 61%/~ %). FABMS: MH" = 244,

%) & L 34192

=N

Ci

20 ARAEL R & EHRFISTATRARAE 67 ik, #& B AR 49,
FE i —F tAE A
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#] & FHEH92A

=N

O

13E 5 H] & LHAGIBCPT R AR 9 3k, 122 A CuBr,R %
CuCl,, #14 B #74c4-#(1.33g, 60%,* %). FABMS: MH" = 244,

)& 5364193

Br\m
=N

&

RIEL F & EHBI8TATR LA RAE 695 ik, #14 B AriLe4h,
FE ik —F siiiE A

10
H) & 5385194

/\\

N
O

HIELE & LHAFISSHT R A RAE M 7%k, ERRAHEFEH#
#9069 B Ar1be-#1, 44 B ir{L44%%. FABMS: MH" = 228.
15

AT 5 #] & RASISTATR A RARF 6 7 %, 414 B AR LS.
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99816207. 8

10

15

WO B 45212/341T
#) & £ 3496
/\ Cl
090

FT0C. RAIRRT, ALDEHE3-E X FER(25g, 2.5eq) 8 Lk
Z R FAL(250ml) ik e E IR 69 8-F-4-R%-10,11- = &-5SH- =X
H[a,d) 3R EH-5-8A(10g, 41.04mmol)#) ok = K FE(100ml)iE & & .
BIRERERGIDH)BAEEER, BRI, AIMAAKLAG
x 100ml) F Bz &, A HEAKQ > 100ml)zedk, LHABM TR Tk
FTI0CEALETTRE, FEEEEBRKRTH(10g, 94% 7~ %), £F
it —F L A, [M+H]": 260, HRMS (FAB+): C,,H,,CINO, ([M+H]*)
T HAE: 260.0475, ZA4A: 260.0478.

# & K 3e4197
7 cl
e ¢

WAL & EHAHSTAT R R RME 7 ik, #& 8BRS
(9.55g, 99% /= %).
% & L4198

/\\

N
O ¢

HIABEUSEF)3419565F7 8 77 iE, 414 B AriLée4.
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#] & F 4199

7
\N\

Cl cl

FRAE L ) B EHASI8THT R AR KRAE 8 5 ik, #) & B ARLEa-H(2 48,
87% = &),

#) & % #4100
cBZ

)
N lrOMe

|
BOC O

H 9 A ak(1.75ml, 3.0eq.)hm E 5% BRAE.(9.12g, 3.0eq )] & 5236414
# B A748-41(3.40g, 9.33mmol)#) — F A PELE(10m)iE& F. F%
10 BT, AR EA DR, BUERRSE R L RAY, FK(50ml),
AR TG * S0ml)FEI, ZEBSTREFHANY, LRI E
TR, BB FMBEMEA, F50:50 LR TES: DI RARAE A ik
B (1.4g, 40%,F &), FABMS: MH* = 379.

15 %) & 32341101

3

(Nj - Hol
.., _OMe

N

BOC O

Tlam& AR T, H4)& 54410089 B 471E-4(1.40g,
3.70mmol)#=5 %M 48 % (0.50g) 44 F B2(20ml)F= IN £ BR (Sml)a & B H3d
R, ditsErEEERERAY, ALERSE, 532 4EEBHAK01.02g,
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98% = &), AEi#t—F il B, FABMS: MH" = 245.

%) & 3640102

[ Nj”"’ n,O.Me
S A, 6

O

TERT, F4&%£4E4101469 B 47444 (1.01g, 3.78mmol)Fe
Z BR(2.63ml, 5eq.)%) = F A P ELA(10ml) A & 30047, KRG
N & £ 341876 B AR46-41(1.68g, 1.5eq). TERT, ¥ 2K
BARAFITR, BERSE. RAlafs B E4AQ5m)kEZ Y, A=
10 AFHG > S0m) F I, ZRBATRATOAIY, TEFRE,
AL Sh Z 40 BRIk BATSAL, R3%LER LB — R TFRER b, 1%
B & & & EW(1.1g, 39%~ %): LCMS: MH" = 506.
#2244 HHPLC. XA CHIRALPAK AD#. A4 02%DEA#)
15%5+ & B3 0 IR IR AE A 2o LA, 4B £369C-11(R)H=(S)- 44
15 K.
11-(R)-FH A (H AL T R 6974 4K): FABMS: MH" = 506; o],
= +70° (5.0mg, 2.0ml ¥ & F).
11-(S)-FMR(F AN RBLT k&9 FH4K): FABMS: MH" = 506;
[a]p = © (28mg, 2.0m] F & ¥).
20
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4 & F=3#41103

CI\O@/Q

=N
)
-, ~-ONa*
N ﬂ/
>LO/K 0
TEAT, HHE&EH410269 B 7MW (C-11(R)-FH W)
(0.465g, 0.918mmol)F= IN S EAL44(2.76ml, 3.0eq.)#) F BL(15ml)ik & Aw
5 2B, A B RA, K4, B LB GBS (25Sml)AEE, A 35K (10ml)
k. ZRBRATRAIY, LEFBERYE, FREGERKEY
(0.45g, 96% = &): FABMS: MH" = 492; [a], = +57.4° (5.0mg, 2.0ml ¥
B ).

O

10 H) B £ #4104
4
EN] n,0Na+
S 8

HAE 5 # & ERHS03T R ARAME 5 %, #& B AReH
(C-11(S)-FA54)(0.45g, 96% = %): FABMS: MH" = 492; [o], = +13.7°
(5.0mg, 2.0ml ¥ & ¥P).
15
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) & 34105

skﬁzﬁ;l:ym
)
ST
O 0 0
ARIEL ) & FHA 102 R R AABRE &9 7 ik, #14& B iribe
(C-11(R)-F=(S)-FHR), LZbeik B, A3%LBERLEH R FTIE
5 BAE A BLA, £ & F|C-11(R)-F=(S)- M 1K.
) &£ 34]106
Br\m/a

. one
LT

A5 B & AL 103 R RRME 75 %k, #& R FLEY
10 (C-11(R)-F=(S)-F#1K).

#) & L4107

RfTX;EiDKG
>L(E£o o
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Ve L ) & LS 102 R R AABE 95 ik, 122 KA 41 & 5
18949 B ArfLB-4, %14 B ARLEH (C-11(R)-F=(S)-FM4K)(0.71g,
57% /= %): FABMS: MH* = 490,

5 #) & % 364]108

F\Q@/Cl

O, o
S AT

AL 5 & FAF 3R RRMBE N 7%, BRREAHE EH#
#1107 69 B A74LE-#(C-11(R)-F=(S)-F M), #1& Birikod. 24
10 REM. A12% (10% S EA 489 T BRER)-— £ P BRIEEAE A 2Bl
F, & B EEHC-11(R)-F=(S)-FHIK.
C-11 (S)-F (& LML T k&9 FAHIK): FABMS: MH" = 476.
C-11 R)-FHW(F AT &9 F M) FABMS: MH* =
476.

15
%] & £ 441109

ﬁ\ E/L\]]m,,!)rOMe

AL H & EHL 02T ERAR 7k, 2R A4 E EH
#192443-Cl, 8-H B 4x4L -4 X5 4] & 55 #£4]101493-CL,8-C1 B 4744~
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M, #)& B ARLAS M (EIEHC-11(R)-FC-11(S)-F#H4R). LCMS: MH*
= 479.

%) & EH#H]110

=N

N
[ ]".,, ONa*
LA

WAL H & T 103 R A RAGE B 5 %, FE& B ARLSMH(E
#64C-11(R)-FC-11(S)-FA4K). LCMS: MH" = 458.

10 H & L4111

" N
Q.
Sk

HIELSH LTI RALERFR N F %, B2 RAHEER
4]93443-Br, 8-H B #7464 R %) & £ #41101693-CL,8-CL B 4rfe 4
W, & B IR (e C-11(R)-F=C-11(S)-F+H4K).

OMe

15
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99816207. 8 oW B 5E219/341 1

w & EAEHI112

Br\@
=N

oy
6o ©

ARIEL B & FHHI 1037 R R AARE 677 &, #1& B Arie(E
184 C-11(R)-F=C-11(S)-F A 45).

#] & L4113
=N
)
ﬂ\' j’\\ g n/ow:e
O (o] ©
ARIE L H) & FHS102PT R A RARE 6977 ik, 2R RAFE EH#
#195443-F, 8-H B #74L8- X %41 & 55641101 493-CL,8-Cl B 474L4-

10 H, #& B ARILEH (AR C-11(R)-F=C-11(S)-F ).

%) & 52341114
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WA 5 ) 4 TASI103 R R AR M F ik, #14 BARLAMm(E
A C-11(R)-FoC-11(S)-F M 4K).

L4 138A-168
s WAL AL R AR 7k, 2R & 5464110669
B AR (108 (R)-F0(S)-RAMK) ik & 64 Bk, #1443 #RS 417
F 342 FT R AR R 8 T XALe-4:

Brm,cx
=N
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99816207. 8 P B B $221/3410
%17
3% | C-11 R'= MP ('C)| CMPD
#) | StHE
138a| S Hy 131- | FABMS:
= 135 | MH'=697
j{(N N/
130a| R CHg 120- | FABMS:
/4<N 126 | MH'=697
N
140A| S Hy 114- | FABMS:
= 121 | MH'=697
'II/N\//N
141A| R CH 122- | FABMS:
f< 126 | MH'=697
'll/N\//\‘
1424| R 125- | MS: MH'=
127 712
O'!,II/N\W
143A| S 109- | MS: MH'=
112 712
O“'II/N\/)‘
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99816207. 8
SR 17
% | C-11 R'= MP ('C) | CMPD
) | SR
144A| R 68-71 | MS: MH'=
712
145A( S 97-100 | MS: MH'=
712
J-.;'O\/N 7
146A| S P - | FaBMms:
" $=o MH"=749
)_{N
N
2
HyC
1471 R 2 --- | FABMS:
($=o0 MH*=749
:L{N
N
¥
HaC

286
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99816207. 8 oW B 5E223/3411
8417
%3 | C-11 R’= MP (°C) | CMPD
4 | FHB®
148 | S % --- | FABMS:
(\ =0 MH'=749
N
!
2
HaC
149 | R e --- | FABMS:
(\ =0 MH'=749
AN
i
0
HsC
150 R by --- | FABMS:
(\ =0 MH'=749
:,’{N
N
7
HaC
151 s 'Y - | PABMS:
l/\ =0 MH =749
-N
N
CH
Qe
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99816207. 8 oW B E224/341 1
%:£17
gk | C-11 R'= MP (C PD
# | FHK (C)| CM
152 S P - FABMS:
l/\ =0 MH'=749
)iN
N
H3C\£
O
153 | S L --- | FABMS:
, (jto MH'=749
N "‘I/I
N
Hsc\(-
W
154 S P - FABMS:
K\ =0 MH'=749
18
HyC- N
W
155 | S P - FABMS:
(\ MH'=735
156 | S £ -
[ $=o
ble
Hs N/_//N
H
(4K 1)
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99816207. 8 o B 5E225/3411

%£17
%6 | C-11 R'= MP (C)| CMPD
# | MK
157 S

158 R OHs FABMS:
. CH MH'=727
"L‘: N “u, N Y 3
CH,
159 | S Hsc\r - | FABMS:
"s{ ,O N;/>”\CH3 MH'=727
. ‘0

CH,
160 R,S [;N OH -— FABMS:
3N N MH'=729
CHs
161 1 r/'N OH - FABMS:
%N N/ MH'=729
CHs
162 | 2 =N on | - | FaBMS:
3N N\?*/ MH'=729
CHy
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$E17
3% | C-11 R= MP (°C) | CMPD
) | A&
163 S ‘/\> FABMS:
:‘;LN : MH'=699
—\
"
\_-N
HsC
164 S FABMS:
,.{LN_ MH'=699
"
H,C
165 S CHa - | FABMS:
A N MH'=685
/j
SO
166 R fs FABMS:
z MH'=685
w
y 'D"IN/
167 S (EHs FABMS:
Y MH'=685
)
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99816207. 8 oW B E227/3411
Y517
g | C-11 R'= MP ¢c)| cMPD
# | SRR
168 R Ha - FABMS:
/J MH’=685
N/
Eﬁj%/
) & LA 115
U OJQ — U, N(L
o
5

10

At B B &SRB 24T R A RAGE 6 5 i, A2 R KA RHEHTIA
8 B ARiLA4, #14& B ARitA4: FABMS: MH* = 599.

HAEL H & ZASSHTRERARAR G 7 %, ER2AKI8F2
B3| &4 R34 69 B ARiLSd, HRFALFREERI1BFAAT FHEHT

X8 B 4R

Br— \ Cl
=N

E:)..,,,[Ora

29

1
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A% | x| cu / R=
zipl | el | FHh

116 [139a! R //<3H3
.O\/N 4
X 7

117 | 140A

118 | 141A R

= #645]169-182
WAL LA 4P R R AR 85k, 2R AKRIOF 2T 8
$ & TP 6 B ARALSH, RBETRERIIF AT TAFE T X
# B AR (R RIE), B RAE S 69 F & XA RFCRIBAH
1E):

Br—7 \ Cl
=N CH
sys¥s]
N
. y/
N ,,1 N N
Lo
R O
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%19
x#p | #HE& | C1 R’ - MP CMPD
Ea4 | T CC)
169 116 R UUVS J\ 123- | LCMS:MH'=
o%\o 127 683
170 115 S “~ )\ 117- FABMS:
OJ\O 123 MH'=683

171 | 116 | R . 78-83 | LCMS:
A MH'=723
0“0

172 115 S o /O 129- FABMS:
135 MH'=723
. oa\o

173 116 R e 129- LCMS:
o)\o/\'< 132 | MH'=711
174 115 S - 121- LCMS:

02\0/\l< 125 | MH'=711

175 116 R N 108- LCMS:
o)\ o/\7 113 | MH'=694

176 115 S j: 101- LCMS:
|l o O/\V 111 | MH'=694

177 116 R NUNN J< 148- LCMS:
OJ\N 151 | MH'=696
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%%19
%4 | #% | C11 R’ MP CMPD
g | FHk o
178 115 S LN k 149- FABMS:
o%\N 154 | MH'=696
H
179 116 R A 129- LCMS:
o%\’< 133 | MH=681
180 115 ) w 119- FABMS:

O%K 123 | MH'=681
181 116 R , /O
OAN

182 115 S , /O
WAAY
| PN

sk 3.4]183-196
HeAE 5 B 1APTE R RAR 695 ik, 122 A R20F 242575 84
5 & LA 6 B AR S, FRFL TR E R 20F 42T AR & T X
o (RBEEIE), HERAE S F© XN EFRBAEIR):
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%20
x4 | & C-11 R’ MP CMPD
LHap | K Q)

183 118 R LS J\ 115- | FABMS:
oél\o 118 | MH'=683
184 117 S BANN 109- | LCMS:
OA 130 | MH'=683
185 118 R o 82- | FABMS:
' PN 85 | MH'=723
0 4 ,
186 117 S N 101- | LCMS:
PR 116 | MH=723

o
187 118 R e 122- | LCMS:
o}\o/\’< 126 | MH'=711
188 117 S e~ 128- | FABMS:
o%\o/\'< 131 | MH'=711
189 118 R AN 111- | LCMS:
oé\o/\v 116 | MH'=695
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4: %20
x4 | H%& C-11 R® MP CMPD
L4 | FHK (C)
190 117 s i 90- LCMS:
o) O/\V 94 | MH'=695
191 118 R -~ /k 149- | FABMS:
OAN 152 | MH'=696
H
192 117 S o~ /l< 110- | LCMS:
oé\N 135 | MH'=696
H
193 118 R AN 129- | LCMS:
oﬁ< 133 | MH'=681
194 117 S S 132- | LCMS:
oﬁ< 143 | MH'=681
195 118 R o /O
AN
H
196 117 S e O
OJ\N
H
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%4197
B~ cl B~ c
R s R /C”s
EN] . @\/NF/( (N]""]/O\/QN
oY I
F

B 2+-#83K TBR(0.034g, 1.3eq.). NMM (0.11ml, 6.0eq.). HOBt
(0.029g, 1.3eq)#2DEC (0.042g, 1.3eq.) 4] & FE 44411156 B 4744
5 #(0.10g, 0.17mmol)#) = R FIL(5.0m)Ek, TEBRTH =L eER
PR, ATRBE RSN, S EHEREENGEAL, A5%
(10% SR A4 8Y T BEALR)-— £ T AR U A b 2eBLH1(0.066g, 53% 7
#):mp = 105-110°C; LCMS: MH" = 733,

10 % #.45]198-200
ARIE L FAA 197 PR A KRR 45 ok, A2 A A1 H 242 FF 5

HH & RS 6 B ARG, RITE PREE K2 F 4 FAEGT
K& B ARiL4-4:

Br\m,a
N
O

15
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99816207. 8

o B 234/341

%21
x4 | 414 | C-11 R? MP | cMmPD
FHp | FHHK ¢C)
198 116 R Hs| 134- | LcMs:
= 136 | MH'=733
3N "

&

199 117 S

\

=Z

Ha| 129- | LcMs:

O 131 | MH'=733
J.,; . I/N\//N

200 118 R

\

CHs| 8892 | LCMs:
O //< MH'=733
H;N "'l,/N\//‘

SE#491201-204
IR E RHH9TH R AR O F &, ERAKRARATEALH
RS- RE T B KA R 22524 57 5 6941 4 54641 8 B AL,
TR R PR 22 F 44257 TABRE 69 T X#g B ARLS-H(( 554641201
F2203)3K,( 3 #47120252204)):

Brm/m
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99816207. 8
%22
s#4 | 44 | C-11 R® "lMP _CMPD
£ | K cC)
201 | 115 S CHyl135-| LCMs:
/4< 137 | MH'=679
J’;N N/
202 27 R r’<§*b - -
g(j\ﬂ¢ﬁ
203 28 S Hy1135-| LcMs:
= 139 | MH'=679
){‘N NS
204 29 R ,/’<ffk —- —
J{'O"":/N Z
%) & L H#A41119-134
A 5 ) & BB 15T A RAAE 6 5 ik, 12 RAK23%2
5 KPR & 4B 8 B ARC A, RIFE FROS R23F AT 748

Fl & X 89 B Ax{L5-4:

BrCI
(X,

O
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%23
G LI LT C-115%-#4 R®
119 145A S
J&;"O\/N %
120 144A R
),;O\/N\//N
121 143A S
"\()"l,l/“j\//\l
122 142A R //}
)_{@"IQ/N\//\J
123 150 R L
[ y=o
HN "l,l
N
g
HyC
124 149 s 2
o
l,{N\/'""t'
N
§4
H,C
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4 %23
& xR 2 ! C-117#4k
125 146A S
126 156 S
N
GFHk 1)
- 127 157 S
N
G+Hk 2)
128 159 S Hsc\FN
}{N "'.,/N\%CHS
CHs
129 163 s O
N
;"1 y
™\
"
¢
HsC
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%23
HE LA | R C-115-H4k R®
130 164 s
,s,;N
T
<!
HaC
131 165 S (tHa
-
)
»,ID/
132 i66 R CH,
Z N
"/
HLD/
133 167 S (ﬁ*z
7
Wi
ED*/
134 168 R CH,
Z N
Nt/
-*{D#

S #4)205-214

WRIEL LA 14PTR R KARR 7 i, 122 KR A 24524577
5 8 & LS 69 B ARCEH, RIFE PREE R4 B AR FARREG T

KRALE-#:

302
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B~/ \ Ci
N
Q(“j""'
A ©
%24
s#A4 | 4 | C11 R® MP | CMPD
LA | MK (°C)
205 | 122 R 68- MS:
70 | MH'=736
J{‘,O"‘q/N\//N
206 | 121 S ,/? —- —
}HO’II/N\/N
207 | 120 R 80- MS:
83 | MH'=736
208 119 S 99- MS:
/ 101 | MH'=736

303
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%24
E#®H | #& | C-11 R® MP CMPD
Kbl | Mk )
209 | 123 | R P --- | FABMS:
l/\ =0 MH'=775
’rN ":,'
I
"
£
HsC
210 | 124 | s P --- | FABMS:
!/\ =0 MH*=775
;LL:N vy
I
N
/
\ N
H,C
211 | 126 | S L - | FABMS:
l/\ MH'=775
212 | 126 S --- | FABMS:
MH'=775
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4 %24
E#h6| #14 | C-11 R? MP | CMPD
gk | TR Q)
213 | 127 S --- | FABMS:
MH'=775
214 | 128 S -—- FABMS:
MH'=753

F 215
MRl TASARTR A KA 95k, 122 KA & 3541129
5 8 B AR AeiE B e R RF, FE T XM H(C-11SFHFMIR),
FABMS: MH* = 725

Br /\ Cl
=N

N CHj

LI D -
O\ /L i NN

0 oO ~
L4216
10 L LTHS4PTREAME G F &, 22 KB HE £H4130

# B ARMLE Ao E S oy F LKA, FET Xehea(C-11SF M),
FABMS: MH" = 725
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WoOom A5 45242/341H

Br /\ Cl

_—

N ]
N

YN
0O (@]

F3#41217-221
WA B ATR R RARR 6 5%, 122 KA E25E 28575
85 & KB ) B AT Aot B ey E B RKA, HERLPRIE K25
F AR FAAE 6 T X Ao

N
R® O
%25
x#x4 | #& | C-11 R’ MP | CMPD
LRy | MK Q)

217 131 S o --- | FABMS:
A MH'=711
0]

218 132 R o --- | FABMS:
oét\ MH'=711

10
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99816207. 8
4 %£25
xRe | $4 | C-11 R’ .MP | CMPD
FRH | Tk Q)
219 | 131 S —~ /k - | FABMS:
oé\o MH'=671
220 131 S e~ - | FABMS:
o}\o/* MH'=699
]
221 131 S e~ J< --- | FABMS:
OJ\N MH'=684
H

ARIEE LA R A AR O F %, 122 KA K26E 242575
894 & B 0 B AR S Aot B E XA, FRLFRE £26

3L 3645)222-226

FARFTFARR N T XIS

() -
N
R O
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%26
34 L E-S C-11 R® MP CMPD
Lap | SRR ‘ CC)
222 133 S . FABMS:
N MH'=711
0”0
223 | 134 R . FABMS:
A
A MH*=711
o~ o
224 133 | S 2‘: /k FABMS:
o0~ o MH'=671
225 133 S ~r~ FABMS:
o)\o/ﬁ< MH'=699
226 133 S e J< FABMS:
O%N MH'=684
H

5236451 227-230
RIEL KSR A RATR 695 ok, 122 X A4 & #4876
s B AR A M Ao hl & 4110169 B RS, FRAE L8, #17
A PR R 27TE 32T TAAE 49 T X 6948464

=N
et
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%27
E A C-11 R= MP (°C) CMPD
FAosk

227 S Hs | 100-116 LCMS:
= MH'=653

s NN
228 R CHy | 11s5-128 LCMS:
f< MH'=653

N NN
229 S CHs | 102-113 | LCoMS:
,/\:' /—/—<N MH'=653

}‘: N oy NG
230 R Hy | 121-127 LCMS:
O = MH'=653

%; N "lll/ N\//N

H) & L H#AH)135

neSesies®sn
NoNev A JeNeU-1

O

HAE 5 & RHF24T R R RABE 65 %, 122 KA 5441227
# B ARiLed, #1448 i7ibe4, LCMS: MH' = 553.

HAEEARAR 67 ik, 2R KA R28F 2T 6 R34 6 B 47
fb-#, FIFH PR R28F 32 TAAE 0 T X o9 B A7iL6-4:
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Cl/ ) Cl
=N
()
N ".,,[rRS
H o
%28
# & L 5% 3.4 C-117+M 4k
136 228 R

wa Ha
137 229 S
oy~

NN

138 230 R CHa

<
’I'; ,O""l/ N\//

5 FHA231-242
L LA 4R ARAR 695 ik, 2R KA K298 22577
# 5 & KRG BATUEY, FFL TR ER0FARFFFAHE MG T
KRGS M(RAEHAE), R RAE L 60 F SR A RIFOCRIRBEIE):

72 \ Cl
N ! CHs
‘v, 4
N
lg
R O

10
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#29
x#4 | H& | C1 R’ MP | CMPD
kb | FAH P
OAO 115 | MH'=639
Oa\ 101 | MH'=639
233 | 136 | R “+ 107- | LCMS:
OAO/X 117 | MH'=667
234 | 135 S O 106- | LCMs:

vo/X 117 | MH'=667

235 136 R

236 135 S o~
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4£29
EHR4 | #H& C-11 R’ MP CMPD
gk | A (C)
237 136 R 2‘: J<
0~ N
H
238 | 135 s | SN /|< 107- | LCMS:
OAN 113 | MH'=652
H
239 136 R A 107- | LCMS:
oét\’< 114 | MH'=637
240 185 S e~ 100- | LCMS:

O)j< 112 | MH'=637
241 136 R ™ /O
OAN

242 135 S S /O — —
Oé\N

5 345 243-254
WAL KAG 4R R AME 67 %, 122K K308 2457 7
5 #H) & L2 89 B AT A, R EL PROEAI0F4FFFHRAMT
KD HIR), A RAIE L 6% & XA KFRIBASIE):
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99816207. 8
“Cl / \ Cl
| ‘/<CH3
N
[N)"" "O"u//”\¢
b |
R° O
%30
x£3#% | #4& | C-11 R’ MP CMPD
# | TRk MK C)
243 | 138 R -~ J\ 103- | LCMS:
OAO 114 | MH'=639
244 | 137 S e~ OJ\ 96- LCMS: -
Oé\ 106 | MH'=639
245 | 138 R -~ 104- LCMS:
O)\Ox 108- | MH=667
246 | 137 S o 100- | LCMS:
OAO/\K 107 | MH'=667
247 | 138 R —~ -
o)\o/\7
248 | 137 S Z —
@] O/\v
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% %30
E£#% | 414 | C11 R’ MP CMPD
| L | FHK C)
249 | 138 R ;\‘m k
0] N
H
250 | 137 S i k
0~ N
H
251 | 138 R S 104- LCMS:
O&L\|< 119 ‘| MH'=637
252 | 137 s - VYN 100- LCMS:

oé\(< 106 | MH'=637
253 | 138 R o /O
OAN

254 | 137 S e O
' Oé\N

) & 5K 364139

Ci—~7 \ Cl

() on
L5

S
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BAE L #) & KB RRRATR ) F ik, 12RAES BEBYRA
# & £ #.4187893-Cl, 8-Cl = L RALH KA 3-H 8-ClL= K KA Hh, #4&
B A#rfbE-4#. FABMS: MH' = 518,

5 # & EH#A4]14052141

el ARSI TR A RAGR 6 5 ik, 2R RKAE LK, KiF
A PRE K31V RIRATTFABE 69 T X 494064

cxm/q
=N

10

#He | G R’= MP (C})| CMPD
gk | FAE

140 R,S Hy FABMS:
= MH'=679
).L:N N\//N
141 R,S Ha —— LCMS:
O == MH'= 679
3 .
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EHA)254A

C\@,cn
A AL

RIEL LSRR KGR 60 F ik, 122 K A4 & £H#41139
8 B A7 e o b & RHSTAB B, #)& B ARLSH. mp = 105-
5 113; LCMS: MH* = 678,

3 3#4255-258
24|44 HHPLC. KA CHIRALPAK AD4. A4 0.2%DEA#
20%7 F B 8 THICEIRAE A LA, W H) & 555640140F2141¢4 B A4k
10 S0 B AR C-11(S)F(R)-FE3T Bk, 732 2L PREE £328 342 57
THEE 6 T X 94064

cnmcn
=N

()
QLY
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%32
E3H4) C-11 R’= MP CMPD
JEH PR °C)
255 S Hal 116- FABMS:
= \ 126 MH'=679
j.L:N N [ =+21.1
(3.62 mg in
2.0 mL MeOH)
256 R CHy | 120. FABMS:
/—/~<N 128 MH'=679
;,;N N/ fod,=-20.7
(5.0 mg in 2.0
mL MeQOH)
257 S CH3 | 115- | Loms: MH'=
O /4< 128 679
JH‘N "al/N\//N [a]D:' +20.1
(5.0 mg in 2.0
ml MeOH)
258 R CH3 | 115- LCMS:
' /4< 128 MH'=679
3N A, NN (o= -13.3
(5.0 mg in 2.0
ml MeOH)

5K #64]259-262

ARIEE LM TR R AKARE 67 %, 122 KR & £HEH8949
5 B AR A thAehl & £34110169 B ARib et HRAE LB, 53
A PRYE Z33E 3T FARRE 69 T X ehiLe-4
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99816207. 8 P B B $254/3417
F~7 \ cl
——
[Nj R®
ST
o’&o o
%33
3 ) (63§ R= MP (°'C) | CMPD
FFHR
959 S CHy | 126-135 | LoMs:
F-< MH'=637
:L';N N~
260 R M3 | 110-116 | FABMS:
- MH=637
:LQN N\?N
261 S H3 | 115-118 | LCMS:
= MH'=637
JI:N "J,I/N\//\j
262 R CHa | 122-126 | FABMS:
= MH*=637
RN N

318



99816207. 8 o B 5E255/341H1

% & FE A 142
Ot LD
=N : ’/<CH3 SN O CH
(N] /"/"O\/N;N — E:jn'rO\/N://
o} H 0O

HAB 5 ) & KB4 R ERARR 6 7 %, 122 KA £#4]259
8 B AFLet, #1448 ARLe.
5 HIBRRANR 67 0k, 122 RAK34F 275 69 L4489 B 4%
o, 135 HE PRYE R34E 32 FTFAEE 60 T X 69 B AR o4

r\@/u

N
)
. 8
N n/R
H o
%34
10
& T e C-11 5%k R'=
143 260 R //<CH3
,I\O\,N N
X 4
144 261 s Hy
)’;O"’II/N\//V
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Y:£34

LY e C-1154#4k R=
145 262 R Ha

F#4263-274
WAE L S0 14PT R RAE 695 %, 122 KA K355 242 F7 7
5 8 H) & P69 B AR, R A FROBERISEALEMTHRNGT
XA P (BRAESIE), RE KA E L6 F XN RFCRIBAEIR):

N
R° O
%35
10
ER4 | 4 | C11 R’ MP CMPD
bl | R (‘C)

263 143 R j: 92-95 | LCMS:
0% o "~ | MH'=623
264 142 S ;‘\w 103- | LCMS:
o> o 106 | MH'=623
265 143 R o~ 74-81 | LCMS:
o)\o/* MH'=651
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oW B E257/3411

4 %35
z#p | & | Cl1 R’ MP | CMPD
x| K Q) ‘
266 142 S o~ 90-95 | LCMS:
0)\0/\'< MH'=651
267 143 R i 100- LCMS:
o O/V 104 | MH'=635
268 142 S ——~ 83-87 { LCMS:
o)\o/\v MH'=635
269 143 R e J<
O%\N
H
270 142 S 2’: /k e
0~ N
H
271 143 R e~ 105- LCMS:
' o%\|< 107 | MH’=621
272 142 S o~ 75-77 | LCMS:
04\(< MH'=621
273 143 R , /O
AN
OAN
H
274 142 S o /O —- —-
OAN
H

F3647275-286

WIE B LA 14PTE A KR KTk, 2R KA AR36K 2425
8 %) & 2345 64 B ARAL A AoiE & 4G F XA,
F4xFrTARR & T Xegiee-

321

KL PROE £36
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%36
z#ke | HE | CU R
xRy | WK
275 145 R NS J\
oé\o
276 144 S i
0~ 0
277 145 R ;‘A:
o O/\‘<
278 144 S e
O}\O/*
279 145 R j:
o o/w
280 144 S e~
oy
281 145 R o~ k
Oé\N
H
282 144 S j: /|<
O0“ N
H
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99816207. 8
4 4£36
E & C1 R’=
%A Fk
283 145 R AN
°AI<
284 144 S o~
o&\l<
285 145 R . O
OAN
H
286 144 R o /O
oé\N
H.
%) & LA 14652147

10

F\m/u
<\ 0
O\ O[/ij ,g,OH

o)

IR L B & EHSICHTELAKAGR M T ik, 2R ETEBYRA
#] % % 364189493-F, 8-CLZ 3R AALH K A3-H 8-CILZ 3R AN, #&
B 474841 (C-11(S)-F=(R)-F-#4Kk) I L b ik BAT 4 B A F Ak dE sf ek
B, B12% (10% 8 AA4eeh F B ISR )ME A seBLAl.

#) & 5L A4 146

11-(S)-FM (B o AL T R 89 FH#4K): FABMS: MH' = 502;

[a]p=+7.7° (5.0mg, 2m1F B ¥F).
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#) & #5147
11-(R)-FMAK(F = AL T & &5 #4K): FABMS: MH" = 502;
[a],=+74.6° (5.0mg, 2ml F 8% F).

5 5 #41287-290
gL LG 1 TR A AR %k, AR KA E FZHHI132
4 B AR M (B4R (S)-F(R)-F M) PiE S ei ik, #ELTREX
37H# 32T AR 69 T X g4 6-:

=N
-, RE
SU R

10 %37
F A C-11 R’= MP CMPD
SR (°C)
287 S Hy | 116- FABMS:
O\/ f{ 123 | MH'=663
},; N/ [a],=-34.4
(5.0 mgin 2.0
mL MeOH)
288 R Hy | 128- FABMS:
O\/ F{ 134 | MH'=663
J{N N [0),=+38.6
(5.0 mg in 2.0
mL MeOH)
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%37
E A c-11 R’= MP CMPD
FHH Q)
289 S Hs | 120- FABMS:
O /4(; 126 | MH'=663
J,;N tyy /N Y [o],=-29.4
(5.0 mg in 2.0
: mL MeOH)
290 R Hy | 121- FABMS:
O /4{ 125 | MH'=663
J,;N "y o NN [od,=+34.2
(5.0 mg in 2.0
mL MeOH)

5 3#45)291-294
L LA TR AR T %, 22 KAHE £HHA110
5 # B AriLehFeiE B ek, # &L FRAE R3IBFEILAT TR &) T X

# AL a4

\N N
>LE'“£ e
O
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99816207. 8 P B B $262/3417
%238
%% | C-11 MP CMPD
# | FHE (°C)
201| S fs| 99-107 | Lowms:
= MH'=619
xN N
292 R CHy | 95-105 | LCMs:
F‘<N MH'=619
“l,;N N\//
293 S M3 | 110-123 | LCMS:
= MH'=619
J’;N "ll'/N\//q
294 R CHy | 102-118 | LCMS:
=\ MH'=619
j{‘N "'.,/NJ
204 S 7 ) 93-107 | LCMS:
A “‘;N N N MH'=618
204 R 7 ! 102-113 | LCMS:
B EN N N MH'=618

T X & B AR

4 & £ #.4]148-151
AL H & THAS 107 R LA AR 8 F ik, 22 RAK3952
ALFR B 64 A 6 B ARAL A, #) & F PRYE RI0F AT TR &
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99816207. 8

oW B E263/3411

)
.. Rre
N
H o
%39
HE | £R C-11 R= CMPD
x4 | #) FHtk
148 | 291 S Ha oM,
O\/ MH"519
149 | 292 R LOMS.
MH’=519
:,{‘N
150 | 293 S LoMS.
O MH=519
/’N I/N\/N
151 | 294 R LCMS:
O MH'=519
I/N\/\j

5 H#47)295-306

WAt 5 ZHAH 4P R R FARR 6977 &, 1ZRRARA0F 24P 3]
&%) & L4 6 B AR, %Eﬁ-}i SR EA0B AR FF TG T

KA MREEE), S A LA
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99816207. 8 P B B $264/3417
Cil~/ )
g r_(CHa
[Nj"l,1 Q/N\//N
Re o)
#40
£33 | H& C-11 R’= MP CMPD
# | % | K Q)
4
295 | 149 R UV /l\
oél\o
296 | 148 S . —
oA~
297 | 149 R e~ 94-119| LCMS:
o)\o/\ﬁ MH'=633
298 | 148 S 2‘: 110- LCMS:
o) o/\'< 125 | MH'=633
299 | 149 R o~ 95-104| LCMS:
oé\o/\v MH'=617
300 | 148 S e~ 95-101 | LCMS:
OAO/W MH'=617
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4: %40
ZHH| #% | C-11 R’= | MP CMPD
Z% | FHk C)
44
301 | 149 R o~ J< 107- LCMS:
oé\N 119 MH'=618
H
302 | 148 S NN J< 110- LCMS:
OAN 121 MH'=618
H
303 | 149 R AAA 96-119| LCMS:
o%\‘< MH'=603
304 | 148 S N
O)X
305 | 149 R e /O —
OAN
H
306 | 148 S , /O
AAAL
OAN
H

FEH#41307-318
AR L LS 4R L AAGR 9 F %, 2R KA R4 A2 P77
5 B4 & A 0 B ARSI R B E RN, KBLPRE £41
FARFTTARRE 69 T X9 4Le-th:
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Ci—/ {
N | ' l/(cHa
ENj":, O"q,/N\//N
S
R° O
%41
%4 | #& | C-11 R’
g | AR
307 151 R N L
o;\o
308 150 s G~
N
309 151 R o~
O}\O/\i<
310 150 s e~
O//]\O/ﬁ<
311 151 R e
- o
312 150 S n
P
313 151 R e~ /|<
O N
H
314 150 S o~ J<
Oé\N
H
315 151 R e~
OJW<
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441
F#p | W& c-11 |- R’
Lyl | FHE ~
316 150 S ~

317 151 R o /O
P

318 150 S o /O
OAN

#) & LA 152

=N

() o
O\O/to g/

5
MR #) & TSGR A AARR G T ik, 2R ETHEBY KA
5] & S HAR 9249 3-CL, 8-HE SR EACH R A3-H 8-CIZ SR 8, # &
B #7484 (C-11(S)-F=(R)- 4 4%). FABMS: MH" = 484,
10 4] & £ #41153-154

Mgl A TR A AR 65 %, 2R F & KHAF152
B AL ARt B e, THRFLPRAERQEILATAFGT
R Ao
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Cl / \
=N
o
‘A, RB
SUa
o Yo ©
%42
#& C-11 R= CMPD
gk | JEHA
153 RS Ov //{H FABMS: MH'=645
154 RS //(9 FABMS: MH'=645
:L.;O""//N\//\'
5 L H#4)319-322
Z4)&MHPLC. K ACHIRALPAK AD#:. A4A-%A02%DEA%
25%5F R BR 6 TITIERAE A SR BLA,  FH & 3641534215445 B 4748

B4 BRI C-1I(R)F(S)-F MK, FE| L PREE R43E 327
AR 69 T X 69469

10

=N

N
(),
0 0O

S
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oo B 2E269/341770

%43
34 C-11 Ré= MP CMPD
FA R c)
319 S Hy | 114- | FABMS:
= 118 | MH'=645
J,; N N\yN
320 R CHy | 115- | FABMS:
F< 120 | MH'=645
,I,; N N\? N
321 S Hy | 112- | FaBMS:
O = 121 | MH'=645
:&: N "l,l/ N\//N
" 322 R CH; | 117- | FABMS:
O /4< 125 | MH'=645
)’{ N iy o [N/

5 3#47)323-326

HIEL EHG TR ARAAE G F ik, 122 K AH & LH#H4]112
5 8 B AR FeiE Bk, HEE PROE RA4E 3T FHEIN T X

4

333



oo B ZE270/34171

99816207. 8
#44
x#xpy| C-11 R= - MP | CMPD
ST HH (°C)
323 S Hy | 100-124 | Loms:
= MH'=663
).,_:N N N
324 R Hy | 102-119| Lems:
= MH'=663
5N NN
325 S //(‘Ha
)i@"’q/N\/)‘
326 R ,/(:Ha
)iil::jwﬂ/’N\59N

%) & £ H#49155-158
AL & ZHBISHEAKABRR G5 3k, 122 KA 424582
5 AEFTE 6 RS 6 B AR A, H1E L PREE 4SS AREFFFHE

N SRk

=N
)
Y RB
N~
W
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99816207. 8 P B OE271/341T0
;?\45
kel ! C-115+#4 R%=

155 323 S Hy
J,;O\/N\// N

156 324 R K<CH3
).,;O\/N\% N

157 325 S ,/<CH3
N
}é@.ﬁo/N\?

158 326 R //{Hs
’EOI"’I/N\//N

5 # 4] & F K 6 B AR e,

FE#A4)327-338
ARIEL LB 14T R L AR 05 ik, 128 KA KA6FE 24 P75

P-4

wRIF

HEPROE 246 F 422 THEH T

KO WAt (B EIE), AR E S 6 F XA RF(RBALIE):

I/<CH3
T\O\/N\?N

=N
)
NP
F‘{s

{
0

335
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% 46
xEF (HEX| C11 R= MP CMPD
o ERCKS (°C)
327 156 R o~
A
0) (6)
328 155 S L
o)\o
329 156 R j\—» 112- LCMS:
o 0/\l< 118 | MH'=677
330 155 S e~ 98- LCMS:
O)\OX 122 | MH'=677
331 156 R NS 93- LCMS:
o%\o/w 103 | MH'=661
332 155 S e 89- LCMS:
oa\o/w 108 | MH'=661
333 156 R e~ J< 84- LCMS:
OJ\N 108 | MH'=662
H
334 155 S e~ k 91- LCMS:
OAN 118 | MH'=662
H
335 156 R AN 103- LCMS:
o}\'< 113 | MH'=647
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4% 46
P 27! # & C-11 R®= MP CMPD
£ MK (°C)
336 155 S o~ 115- LCMS:
O%W< 124 | MH'=647
337 156 R o /O —-
Oa\N
H
338 155 S S /O
OJ\N
H

10

364 339-350
L LA 14 FFRAAFAR Tk, EE2RAE 4T E 2L
Fr 3| 694 & 523640 69 B A7ALE4, FFRAE S F RN, TAK
FR E5£ 47 % 4 #ATFAMEHT XeiLe4.

N [N] t/<CH3
O-.,,,/N\//N
s
R® O

% 47
LA #4& C-11 R°=
ET RS
339 158 R . /l\
OAO
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Yk 47
A #He C-11 R’ =
K Ak
340 157 S j: /k
(o lNe)
341 158 R ~~
o O/\'<
342 157 S 2’«:
o) 0/ﬁ<
343 158 R j:
o o/\7
344 157 ) X
o) o/\v
345 158 R o~ /|<
o//‘\N
H
346 157 S 2‘: J<
o0~ N
H
347 158 R .
K
348 157 S o;w\|<
349 158 R S O
oé\N
H
350 157 S o /O
' OJ\N
H
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& LB 159

Y

0
oSN
O 0 ©
WAL H) & 44 36 TR AAAR A F %, 122 B4 & Lk
93 #1449 3-Br,8-H Z 3R R AW KA F B B 4 3-H,8-Cl = 2R £ 4]
5 & B #7405 (C-11(S)-#=(R)-F+#4). FABMS: MH* = 528.

& £54] 160 F= 161
WRIELE H & FHAH 126 FTRARME G F %, 2R AHE& Lk
Bl 144 89 B ARALEH, HRXAE LMK, TURBELPRIE X485
10 3EAT AR 6T X6 a4,

=N
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w

10

B O%276/341T0

% 48
& C-11 R3= CMPD
K4 | FMK
160 R.S Hy FABMS:
== MH'=689
),;N N\? N
161 | RS CHy FABMS:
O =\ MH'=689
J’;N NG

s34 351-354
& F CHIRALPAK AD #, F A4K 0.2%DEA #95% R B¢ T
LR AR e BLA], B & E564) 160 Fo 161 49 B ARILS-H 4B A
# gk C-11(S)-Fo(R)-FEsTmik, FKIFRPE £ 49 % 3 HATTARRE

T X &5406-4,
Br / \
=N
[N
). s
ebas
o/ko ©
*.49
%% | C-11 R®= MP CMPD
# AR 1 (C)
351 S CHa 120- | FABMS:
O\/ ffN 124 | Mu=689
% <
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%% 49
3%, C-11 Ré= MP CMPD
i) & Q)
352 R Ha 122- | FABMS:
= 125 | MH'=689
),; N N N
353 S Hs 121- | FABMS:

O ,«/—(: 127 | MH'=689
:LL:N "’4,/N\//

354 R Hs 124- | FABMS:

O =\ 128 | MH*=689
JI“N .l'll/‘NJ

A 355-358
RIS EHA] 1 R ARAAR G F i, 122 KA )& £ 114
5 o B ARt Feid Lo ke, 1FF| TXWiLbH, AP R EE£50%83

T A,

( et
L AL
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%50
L34 C-11 R*~=
FEHE

355 S Hs

356 R //(CHs
},;O\/N\//N

357 S //(SH:&
J’;N "lll/N\//N

358 R H,
)I;N 'fl,l/N\?N

#) & £EH] 162-165

MBS H & A 115 R LA KAE N T %, BRREAXS
2 AFTF| 6 RS B AR, #1&T XArFe) Binibetn, HF
R¥4ek 51 % 4 AT AL,

=N
()
-, RC
N
0
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%51

)4 A C-11 F#k
162 355 S

Hy

OJ{
Q5

164 357 S CHy

J&:'\O"’u/N\//N
C‘ \ /N\/N

364 359-370
AL L] 14 FTREAAAR K F %k, [ERRAKS2E 24
5 P3| 69 4] & a4 69 B 474, FFRAE L HFERA, TR
FRER 2% 42 THRGT XL,

=N CH

163 356 R

165 358 R
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%52
A #& C-11 R®=
L4 S+
359 163 R i
0] (8]
360 162 ) i
8) (@)
361 163 R e
Oz\ox
362 162 S -
363 163 R DN
Aoy
364 162 S i
o O/W
365 163 R 2’: /|<
0~ °N
H
366 162 S /j: J<
O~ N
H
367 163 R ~~
OA\'<
368 162 S o~
o]
369 163 R o /O
PN
H -
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8% 52
E#H #HE& C-11 R°=
LA PRk
370 162 S . /O

OAN

H

LA 371-382
ARELE TS 14 FIRARMEANFT %, BRRAES3F 24
5 B3| 69 %) & 24640 09 B ARiLad, FRAELFERN, TAEK

10

B R E & 53 % 4 AT TAE 6T XA R eE.

U O,/NV

%53
E#4 4 C-11 R’=
g | JHHAR
371 165 R e~
oé\o
372 164 S AN J\
o}\o
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4% 53
E b & C-11 R°=
E A FEM
373 165 R e
O)\O/\K
374 164 S j\w
o O/W<
375 165 R /j:
0 o/w
376 164 S 2’:
(@) O/\7
377 165 R ;': /(<
0 N
H
378 164 s N /k
OAN
H
379 165 R O;Mj<
380 164 S A
O%\l<
381 165 R S /O
O)\N
H
382 164 S N /O
oé\N
H
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&) & 4] 166

70¢ CH,

), o
LT

AL LA 1 TR RAKARRE A F ik, 122 KR4 & L4458 32
& 3% A & B ARAL S Fo ) & L) 21 ¥ B, 414 B A=A, FABMS:
5 MH" = 518,

#) & LA 166A
E|30C

! l/{ng,
Q’:N] ""'WO‘--/,/N\//N
o/go ©

IEL L | AR A KRR 65k, 122 K A H & L4 32
10 T B A 89 B AR S Fad) & 64 20 69 B AR, 414 B AR,

#) & EH#AH] 167 F2 168
HAE B #) & 364 32 TR A AAR 697 %, BRRAH & %HE
4] 166 F= 166 A 9 Bl 47405 Fo %) & 52 364] 95 #9 3-F,8-H = 3R AL,
15 TH & REE &R 54 % 3 BATFAR 6T X AT 6L (] & 544
167 2414 %41 168).
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% 54
He | Cl R’= . CMPD
L JFM K
167 R,S I/(ZHa FABMS:
— MH*=629
168 RS //{Ha
— N
L_;IQ""I/N\//
5 S 4] 383-386
A CHIRALPAK AD #, #A4% 0.2%DEA #57R B¢
IRGEIRAE A e BLA, W4 & E34) 167 F= 168 ) B 4xLE- 5 B (4]

& FHH] 167) K 2T 5 & (14 55364 168)H4 £ 345 C-11(S)-F(R)-
JEsfuriR, FEFROEEL 558 3 RATFMEG T A e9L44.
()
-, RS
N
QX

10
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%55
x£% | C-11 R°= MP (°C) CMPD
# | K
383 S Hy | 121-126 | FABMS:
= MH'=629
J”.N' N_Z
384 R Hy | 104-111 | FABMS:
= MH'=629
:L.;N N/
385 S //<CH3
. -——— N
J:;O-.,"/N\y
386 R //(:Ha
N
j,;@"&,l/N\//
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=N
0]
1

N
P c
4

5

Cl

#) & 4] 168A
Z 3 N-BAL o 64l &

MCPBA/CH,Cly @@/01
»

2 o
2

l NaBH,4 / MeOH

O OH
3

SOCL/F#% (m/m
o

l;i TFA

N
[ j""ﬂ’OH I NEt3 / CH,Cl
N

o’&o °

%
( ]-,, OH
l i
0o ©
6a (11-S FH &)

+

\Ee X
[N]',,1 rOH
Ko ©

B4

Z

Y

6b (11-R FH4)
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1-2: F0C., KAFKET, A1 e, & 3-ELHXFHEQ2Sg,
102.59mmol, 2.5eq.)# A = £ FALEE(250ml) i im EHEF 69 8-K4-
$.2:-10,11-=£-5H-=3 3 [a,d) 3% &-5-87 1 (10g, 41.04mmol, 1.0eq.)
6 T R FE(100m) AR T, BIZARERG PH)BEKETRA

5 B 12 k. A IM SRS AR (S x 100ml) FBGZ %, A
HRQ* 100ml)ze %k, LEABRM TR, TEF T 30CELTT RS,
BE Ak & B 2. iz BARLE Y 2 REH—F shibim A
A.

% 10g=38.51mmol=94%

10 [M+H]*: 260

HRMS (FAB+):

C,.H, CINO,([M+H]")#+ HA8: 260.0475

FLMAE: 260.0478 |

23 F0C., RAFRKET, A 1554, FHEasH2lg,

15 57.76mmol, 1.5eq.)i& Am £ 2 (10g, 38.51mmol, 1.0eq.)#) K F #2(500ml)
BERY. FEANEBFRTOCHI 1 e, TEERTAEHH 1 D
FI0CELETTAHRBELY, ¥EGHET IM ERIAKRER
(250ml)¥. S FH(S * 100ml)FBORE®R. A HK(100m) %
EHGANERY, SRBATR SRS T I0CELTT RS,

20 123 H B KRG BIKRG 3. Bibbdh 3 RE#R—F 4l HARR A,

FE: 9g=34.39mmol=89%

[M+H]": 262

HRMS (FAB+):

C.HsCINO,([M+H]") 3+ F4E: 262.0635
25 S4E: 262.0636

34: F0C, RAFET, A 10 4%, % SOCL(5ml, 68.78mmol,
2.0eq.)# m £ 3 (9g, 34.39mmol, 1.0eq.)#) K F 3K (150ml) &9 HH & iF
TP, YR Een ESERERG DE)ERAZEERFRF 1208, T
NCEATTHRBELY, ¥EREGWAETAFTHRR50m)F, AK
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10

15

20

25

At Fo bt 3R BR BANE R (S * 100ml)#eik, ZEKIEER E P Ak pH
9. FAHKOm)EAAIE, LHRBHTE TERFTICEL
TTF R, ARAE T FEFEAEERRY 4. BTz
EHGR WK, BREREY 4 REH—F U REZ R ARER,

& 9.55g=34.09mmol=99%

4—6: TEB. RAFET, = TA18ml, 126.65mmol, 5.0eq.)
B L 5 (RBRAREKF E4 4, 9.38g, 25.33mmol, 1.0eq.)#d
AR TEGOMDEZR T, TERBTHZERIE 30 048, A
Z0°C. A 2554riEmA 4(8.52g, 30.39mmol, 1.2eq)#) LK =& F it
(50ml) ¥y i&. 1ZIZRAMEIEREG DE)IRA EEIB I 12 D,
FINCEALETRELRELY, FEREWET 50%m/vV)ITHERK
A% (100ml)F, A LB TES(S * 100mIRI, & AHIREAY), £
s TR, LEHTICEATTRSEG. RBevdE BKRERE
BN, Bf TP T, vV)5B, 135 /AR C-11 423kt
BRARSE69 %A1 6a Fo 6D,

6a:

=& 5.75g=11.50mmol=45%

A& EBFEIKD: Mp: 78-83C

[M+H]": 500

HRMS (FAB+):

C,H;, CIN,O([M+H]" )3t H4&: 500.1953

L4 500.1952

6b:

& 3.00g=6.00mmol=24%

&a e EHA Mp:94-99C

[M+H]": 500

HRMS (FAB+):

CyH,, CIN;O,([M+H] )3+ F44:  500.1953

{A: 500.1952

N
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L3645 387

WRIEE Kb ATA TR RRXMR 67 %, 12 KAH & Eab)
168A & B #7464, 414 B ArL6-4#: mp=85-90°C; [M+H]": 661.

L34 388
4 \ Ci
\£N Ffm
O\ [N] 'IH/O\/N\/N
o ©

I LS 42 TR ARME G T HLE 6), EERXRAHE
k364 168A # B Arfb6-4h, 414 B #7484 mp=108-113C; [M+H]":
10 661.

%) & L4 169
?OC ?oo

(o (D5
—— -

-, OH []mgiluN/N

N n/ 'l\j 1“/ N

!
BOC O BOC O

HIEL LA | TR R RME T E, 122 K4 & 52584 2
15 &) B ARt Ao B 6o ke, #& B ARLEY.

353



99816207. 8 oW B 5E290/341 7

%) &£ 34 170
§3OC

?OC
E] — (), QVM

BOC O

HIE L H & RG] 147 FRE A RXAIR 695 ik, #& B irieo4.

5 #) & L34 171

(O UrO

BOC O H

WIe 5 H & Kb 8 FTRAAANRIG) 7 ik, #14& BARLEH,
R —F A mit Al

10 H) & E A 172
oc
Ezj
e
BOC O CH3
- X HCI

L H& 5Lb) 8 FTRAAAR N ik, #14& B AriLe,
R& it — shib i A
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#) &34 173

H
N "’/[r N “ui N
H o

BB F & EaH) 6 TERRFR T, 2R XAHELH#
Bl 171 Foip) & 55 464] 99 & B ARfLE-4h, 414 B 47444 FABMMS:
5 MH"™=519.
RIEL RHH) 14 TRERXME N T, B2 RAE6HE 24
Fr 3 69 4] & K45 69 B ARILS- i Foid B e9BILSR]), RBFEFR 5%
56 % 4 AT FARRE T X T w6 B ARLaH.

((\S [)

N
CH,
AN FA
[ j"' N ‘0 N\//N
e
lo
R O
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% 56
£ #HE& C-11 R’= CMPD
x| FME
389 173 R ' FABMS:
AAA.
Al MH'=644
0] N
H
390 173 S o FABMS:
A MH'=644
(@] N
H
391 173 A . FABMS:
AAA
o% MH'=645
230 173 B ' FABMS:
AAAL
Py MH'=645
(o]
393 173 R -'-O/j< FABMS:
oé\ MH'=619
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Y% 56
2 7] #HE& C-11 R’= CMPD
L] K
394 173 S e~ J< FABMS:
OAO MH'=619
# & 4] 174
7"
N cl
SYSUe)
N X
H O CH,
5

10

AREEH LTS 6 TREAFR N F E, 122 A% E FH
172 o4 & 2364 99 #) B 474064, 133 B #riL4-%: FABMS: MH'
=519,

- S 395-397
HAE L H) & 5] 14 TR A RABR T &, 2RARS5TF 2
ALFTF| 6 B & e 69 B ARLEH, FFRAE LHBARN, FET
RegiLsdh, L P R EE ST F 4 TR,

7\
=N
[NJCI
—
N
N 'l//ﬂ/N N /
A9 (o] CHa
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% 57

L #4& C-11 R= CMPD

b FHE

395 174 R,S LN /k FABMS:
04[\0 MH'=619

396 174 A o /k FABMS:
QAQ MH'=619

397 174 B —~~ k FABMS:
oa\o MH'=619

LA 398

h - E]
>tU O LY O

¥ 23E4) 165 #9 B ARALEMO0076ETERTHAEENT,
A 10%4%42 %.(0.025g) 42 LB (15ml) P fALiE . HBRARAA Foim
#33) B #7444 MS MH' = 606.

10 23645 399-402
FdB 5 4 & L) 24 Fo FHA) 14 TR R RABR B 7 %, 21
KA EHA) 398 49 BARILSH, #& T XPrwe) BArfeem, LF R
ok 58 % 3 EATF.
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(],, D
% 58
%£#&p | C-11 R’ = CMPD
K
399 S o /O FABMS:
MH'=632
oé\o
400 S RASS J\ FABMS:
oa\o MH'=592
401 S o FABMS:
OAO/\K MH*=620
402 S N k FABMS:
OAN MH'=605
H

#1, EP R 4wk 59

34 403-406
RIEL LA 399 TR A AAAR 65 %, #HE& T XA =e9iee

# 4 BT,
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Lo 5

3

CH
N
() v
7 le
N
R°® O
%59
L | C-11 R®= CMPD
FAH
403 S : o FABMS:
041\ MH"=632
404 S ———~ J\ FABMS:
o&\o MH'=592
405 S i~ FABMS:

OAO/\[< MH’=620

406 S NS J< FABMS:
OAN MH'=605
H
5 LA 407-408

WAL EHS) 1 TEREAAME GG &, 2ERAEL K, %
& T XA 7eibedh, L9 Ri4ek 60 % 3 AT,
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Y
'y ' 8
J T
0] 0O
% 60
F3ep) C-11 R’= CMPD
FeHtk
407 1 FABMS:
O MH'=699
N
408 2 FABMS:
- MH'=699
:,’;N ""//N\//\‘
5 . L H#As) 409-410
£ B CHIRALPAK AD #, A4 A 02%DEA # 15%5+ R B384
TR AE A SRR, W FB 47(CCHLE-Hh 5 B A 3k eh JExtak

10

K, 135 T XA m e B ARG, ¥ ROk 60A %

QX

EN]

361

3 AR E L.



99816207. 8

w

B 5298/341

% 60A
x4 | C-11 R’= CMPD
FH 4k
409 S Ha FABMS:
N - MH'=659
Y N
FHk1
410 S Ha FABMS:
\ = MH'=659
M N
ik 2

QQ()

Ov

) &4 175

L0
CHj
5 — QO
H o

Mg 5 H) &) 115 TR A AKARR 695 5, 22 RA FKeh]
32 th4Let, & B ARALEH.
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EH#F] 411

z CH,
N
[N]'*lf O\/@N
L5
>’/\ o
WL FHH] 14 FR A RAAE 695 %, 122 AH& 53464 175

89 B AR - Fo BT XA RAR T ERES, #14& B 474644 mp=103-115
5 'C; LCMS: MH"=633.

FAH] 412 F 413
RIES RHb) | ATRAAARR G F %, ALRKAH & ) 175
8 B AL S A S M HREL, RERLT R 5461 % 3 AT FAAR
10 T X7 49 B ARG,

74 \ Cl
=N
CH
N 3
SFSys
N
o
R O
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% 61

il | C-11 R’ = MP (C) | CMPD
FHE
412 | s Ve N 175 | FABMS:
LK (dec) | MH'=654
O

413 s j\ ‘| 150- | FaBMS:
H,N hO\/“‘Q 152 | MH'=687

o

“CO,H

E]

MBS R L THH 31 T ATREAIAAR G &, 224
CBz-NOS R&ARNX TS RE, 44 BArfte.

%] &£ #4] 175B #= 175C

[ j ‘COH
CBz

10
ML S ) & A 31 T8 B BT A RAAE 6 i, A2 KA H

& EHA 1T5A 1 B 1FLE4, #14 B ARLEH (124 C-11(S)-F(R)-

364
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FHR).
A5 175B: C-11(S)-FHMHA, F & =13%, MH'=492.
F 344 175C: C-11(R)-FM 4k, F&=13%, MH'=492.

5 %) & L34 175D F= 175E

\

O
N “COH
CBz

MIE 5 B & T4 31 T % B AR AAME NS &, 2L RA4
& ) 97 Fobl & LA 175A ¢ B AR, #& BARLEH(E
10 Akt C-11(S)-F=(R)-7+ 4 44).
FH#A) 175D: C-11(S)-FM#k, & =12%, MH' = 508.
364 175E: C-11(R)-F#4K, =& =15%, MH" =508,

LA 414

q0
A
MR L A 387 BrR A AARR 95 ik, ERAZFFTEE

FAH KRB ZR ALY, #& 8R4 mp=98-112C; FABMS:
MH" = 610.

15
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R34 415-425
WAEE k] | MR ARAB KAk, 22 RAE 62 5| 644
& T34 69 # B (11-(S)K 11-R)F M) Foid S B KR (), £
#] &M HPLC(AD #), £ IPA-THRAEN RPN R EH 5 B LSRR
5 M=,
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% 62
£ | HE5EA Bk
# |1
2. &
415 | 1.68
cl
$B®E 7
=N Y
2.32 N
11(S) E ] N
R N7 e N \
Aod "L
0
1. ¥ (%): 82
2. MH": 645
3. mp (°C): 116.2
416 | 1.80
Cl
2.32
11(8) [ ] ” N ,.al\\
Sk O\ i Me E}\
O a Me
1. »ii#(%): 50.8
2. MH":659
3. mp (°C): 112.5-116.3
417 | 1.8l m/m
2. 32
11(S)
A : 58
1. ¥ (%): 51.4
2. MH": 659
3. mp (°C): 85.1-115
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O e,

1. B & (%): 35.7

Me

2. MH" 661
3. mp (°C): 117.6-124.8
F#Hk B
3 \ Cl

QEL];"@ iy,

1. & & (%): 35.7
2. MH": 661

3. mp (°C): 95.7-107.2

"
% 62
Eb | 414 EHH E#
1. B
2. &
418 |1.82 y
$%B \
\N ;
2.32 N
11(S) [ j
FHk O\ N
oo
1. % & (%): 63
2. MH" 735
3. mp (°C): 135.9
419 |1.83 Sk A
FRE @@/C(
2.32 =N
11(S)
S+
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Y% 62

i | & ERH Vak )

%1 1. k&
2. B

420 1. 83 Rk A
2. 168A \:}1
11(S) 0
S

QEL;’"S OQM

1. M (%): 36
2. MH": 677

3. mp (°C): 172.4

\[}l ¥

-

1. K F(%): 36
2. MH": 677
3. mp (°C): 152.9
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8% 62

%3 | H&Ke
# 1. B
2. B

4

421 1.83

$HEE

2.168A
11(R)

FrHy

1. 4 F(%): 50
2. MH": 677
3. mp (°C): 152.6
4k B

N N
O,
b ase

1. K F(%): 50
2. MH": 677
3. mp (°C): 145.4

OH ﬁ\}\Me
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99816207. 8 i
%% 62
%% | H&E8EH bl i
4 1. k&
2. &
422 1. 83 SR A
$RE
2.175B 7 C
11(S) SN %
N
JrHk

1. #cF(%): 32.7
2. MH" 669
3. mp (°C): 142.2-150.9

4 B

@AK l"o %le

1. & (%): 32.7
2. MH": 669
3. mp (°C): 133.2-148.1
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%% 62
X% | $14 KREH A%
# |1 B

2. &

423 | 1.83 Rk A
FHE Y { cl
2. 175C =
11(R) [Nj
FMk N

o
X
/- Z
r

5

1. ¥ & (%): 27
2. MH": 669

3.mp (°C): 117.7

1. K& (%): 32
2. MH": 669
3. mp (°C): 140.1

3172
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%% 62
kA | $E K ) ¥
1. B
2. &
424 | 1.66
Cl
FHG ¢ .O
2.32 : N
A\
11(S) [NJM?O\/N \//N
FHk R
o Yo
1. A (%): 545
2, MH": 645
3. mp (°C): 127.3

313
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4% 62
£ | B& LA it
|1
2. B
425 |1.83 ik A
FHRE
2. 175D 7 ¥ c
11(S) \;\\1
S o}

1. M #(%): 35

2. MH": 685

3. mp (°C): 140-142

F#4E B

1. K E(%): 19
2. MH" 685
3. mp (°C): 133-135
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) & L34 176-179
Flam A& EAT, ETETHMELR 63 % 2 EAFGFEEL
B A (CBZY LA An ik se RARILA), 133 =Bz,

5 * 63
HE | FEabH Yl
534 | CBZ 4{',{,\
%

176 422 Y -
R A <T£:1:>/
=N Y
N
[Nj‘.‘ll(@ﬂ
R

1. % (%): 95

2. MH": 535
FHE A

177 422
# NN
N
SWSN
H o OH A\}Me

1. ¥ E(%): 82
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