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R'OH, &4 C—C. 458, C—C.3R5E, # C—C,H 58, #Hik
(CoC HRMA)CC B, CoCoHBM, 1,2-—FTELTE, 1,2-
ZCERALKE, —HETE, WAk, 1,46, X, —¥
¥, X, 1,2-Z&X, LK, ZVE&HA, FTHR, ZFRLVEE,
N-F Aok f2-2-8, W, AR TN RE.

FREGGER N ROH, 4 C,—C, Bt 8F, & C,—C. SR BB, & (C—C;
HRE)C-C B, CCHRM, 1,2-—WERAZLKE, 1,2-—C4
Kok, —HEHE—_FE, waskww, 1,428k, X, —FF, &«
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R EEER A RPOH, X ERE-OR ZHMBRY, #deifLuhH
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CoCrth B BE; Co—Co IR BE Fo 4 K (C—Cs TR B L) C—Co 4 52 B ; N- (fF
R CCBA)-N-(4a. R C—CBHE) B N-(Co—Ce SR ) -N-
(g, WREC-CERE;, —CCGHRRA)EXRAFE_SER ;X
1, 5—:.;':?L e—H[tI 3, o];& 5 F 1, 8-= fm—f«ﬂiﬁ 4, 0]+ — K-
‘7 ﬁf" . , -

. éﬁﬁﬁm;u%%%&ﬁbaT%aa&%ﬁ&éﬁiﬁié
B % (40 Na/K). RATERBS EHA: RTEAY, SPEA gAML
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M BmA-OR’., J=X-OR LRBOGMER (FLMABRAL), NEBAF
EEFTH 2EFO0R., EAEEZVH 1 BEREMN (KRETH 2 %
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w4 (111) F= (IV) BA& (1) (#ldeda BT RALSH (TR))
R BR BB EHZEE VL BT, RHAEELE 80- 4 130T, FikH
100~ % 130C, HEZ4E#Y 112TC - %4 122C. Z & B ERHFLER
T4 (11) > (1) &gd4b, (ad TEAX —HdE P RELEFLR
F, BEmBERBRERTAER (F4460C) .

FHX (II) F (11D BN (1) e LGSR ERE
Bk FEM. ORF X B, % X ARAKF A ROH HEMe, XH
(4 CoAR) #2BIEXHA ROHMEHEETFTAREYE RO —
REFRE (SR, REEEOHURERLAERKBEFRESY) .
.ﬁ‘cﬁgii#if“i"fmiﬁ: — S RERETWAE RS RE. B, (FFX

AL ) d54t-adr (ITA) o (IITA) & (IVA) %) (TA) 69 S5 4Lk /2 BF B
m(ﬁﬁ?%&a% ﬁﬁﬁa%)%lT%%ﬁﬁmFTﬁﬁ

Bk, HER—-FREGEAETE, ALVRET:

A g At (TA) 8 7 ik, &k aisdEiLsa (1TA) & (IT14):
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a) EFMEHEMN TOCOWHELET, ERBEHBEENFTEFE 1-
TERYGNNBAE; HE

‘b)) EFMRBEMNELET, EETEHAMEEANIESN-%Z+ 5
ZO(CH,) ;CH, B M B R B, H A

c) HEFEHEMNAEET, 5 Z0(CH,) CH, i T B X F BE M X €11
ZERE.

4% 3% 35 35 ) 5 BuOC ()W X CH,0C(O)W, H+ & C(O)W H & (4
E A ER) HAEE, XEHE B CH(CH)0C(0)CHs %
CH, (CH.) ;0C (0) (CHa) 5.

ARFERTE, RAEARH—FHRABRRAEVS 1 BEREEHA
BmF-OR. wRX-OR°ELRBOER (FABNSEAL), NEREA
EVH 2 ZFO0R. BRATHRBSARZK FEHF/LLH L), BhH
EEFH IS EHEN (LR EFH25F). btami@ms, 48
N TFTROKEARGLEEVHG 2BEREZHPEVY I ERSSHEN M
EFHhEE VS 2.2 4 2.5 BREF) . 5T L% (b), AT 4
HHEFEEVAH 1 BRS8N, HIIKMNP 20(CH,) CH; (F &
EFVA4 125 FBHBmPESTH25FFH/EMN). T EECE R
B, M TRUARAFLEETL 2B F I0(CL).CHL.F#E254 1%
THERN (MEARLFHEAEETH25H2.55F) .

ATH-FRERETHHTEPEREREGE, RECOVF A
R EF/ BAETHEARTHER (3 RE) HRE.

# X (T1I) = (IITA) t5 1S W Tl W1 5 A 65 R 48 B A 4 B A 4
TEEREARAFHRENF. LEERE 1 HAET I IR KIDH

e Hl BN (DGR,
| FE G H 4o N, N'—,ﬁﬁ@‘ﬁk%#éé&ﬂ&va&aﬁ"ﬁ&T # i
Tk ( IX) 'wcA% (XII) }iﬂiﬁ’&“fbA% (II1) . |

i3




A 1

HNOC 1
' 30 R
R @
COH N EN
B N
HNOC 1 '
R o™
¥ 1 JOw OR’ M G(NR1
N
N™ ™= N A \ S
—_— |/ H I~ —_— Nl N“)RZ
. -
4

—_—
O

+
HNCE N R R K
IG)((N @ N la]
HN be . Y &r« /
N \N
() I p re
- R @

EF R, R R, R, X#+ Qi L2 L.
BEXXIDE IX) a4 42X (I11) boet—FE T4
et FTABREETLRG K, e L5RYG 5443 TRFEE S
# (e HCL) HENGRELZLERIRRALT, ERBERLH
do A-—FRIAMTELET, EZEIEHNE_KFHEFTFAY 0C -k
%iﬁT%m&%ﬁi%amﬁﬁ.%Tﬁ&ﬁﬁ;%%&ﬁumﬁ
i
BT B A ALAT— #ﬁ%&ﬂtéﬂ%&}:{t% Blde, X (IX)
| BAEELE (HBE) HMERTEARE T 1,3~ A%
C ZBER LA TFERAA-1-M) B - PRk E 1A
RS WA/ RN e A PRI A T, RER
 AERZERFS Ee S RBEBERE ORERA) BgA, B
F ik A iE ST S R il 2-8-1-F A g, A —£
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BHEBAELELEN TR, WA&%HR N, N-ZFAFEL R P,
R AR Z LR N-CAZFARBEAET (S X (XID)
HABEELHN (A FXAN&)ABREEBXEEN), £X48 0
T- RAYFRTHAAEEA 1-2 BERS EELHF A ALGE
TR EEAN 1-3BERYE. |

A#f—-FHEd, ROXNGERETEATATUAEAZAY 5
%L%%ﬁﬁ#NN%ﬁ%;ﬁﬁﬁﬁ%ﬁﬂ#aﬁaﬁiTﬂ¢WP
FRYGEE- KA 80CTiEh, REEKY 20C - X% 90C T4Af

A 1) 4k N—@tz;i_bﬂwéia (XII) R K.
FAEE, AX IDETAHEETFHES XII)F KT E

e
R’ ,
I
H,NOC N\ H_NOC /N\ 1
l N N—R
/7 —
H,N o H,N
R? R*
(xn') - (XNY)

EJF R FR &vJ:ix
ALY, X (D) A TUERTERERABX (IID 4

HtE G AEFMAAX (1) e, BE A F “X” LHK “OR”,
B EFRAALY (IV) BAX (1) 1644, BE B RFLEFAHR
o (1), REFH “X> ZH A& “OR” , &K C. BL& A H3FAL
QAL X=O0RR G IRAL AR OB KRG IR, Hd o XHERB,
A OR. AAKG@EEFTEF, REA BRCH—FHHHAF, £F
2 & FASY, Flitsd (1D XK AV).

&ﬂﬁﬁzﬁiTuﬁ%%zﬁ%m&ﬁﬁﬁﬁ%L&quA

.%%ﬁ%
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AAE 2
X N COH COH COH
—_— (VI)
W) - \[Vl']

- X X X

| Eicozv r\&(:ozv ”@COH
f/ VI '] t/ 1/
P ) R4 R4

(VID) (VI 0

EARLIAENSH T, XF R LEZL. PARS S &) R4
AfhmB R BGER, #Hleld. ZATHERE. 28 0EEE.
FRE, FHMLEF Cl. Br X I, F4EBr X I. VAHETERTH
$EBRPE, #Hld Q&ﬁ%ﬁ,ﬁiaﬁﬁWiﬁ,%ﬁﬁ%ﬁ
REFRY R = FEF AL (TMS) A H. _

A 2K T, R ARAENTH EHE, WX (V) fFRETAE
BERGSBT FH T LHERT BTG TR TE R 2-88
B3 2-F A mME R E H AR,

HEf X=0R*, E¥ OR*AFFET ORRHGRAELERE, B R*H
Ci—Ce Bk, 4k C-C,BAH R4 EZATHX VIIDHBA (XL P
X=OR®H R4 (IX) FEL, AB Vi EZX), S VAHEAIFAa
BB A, (IX) kB3 B2 E a8, FHhEREALH
BARBHR. EVAFERTFTAREAE, (IX) 2&4&TA.
3o X=OR™HF B R Ve £ 2 SLe X (VITT) 4624 Tl X, (VIT)
HeH (L d X=0R"H Ve (VID EXAAP = EZ L) ZRRAK
A& (L PAHPREIEAAMEN RAR) , FHAKNEXAR
REFHERBNFRE, HBHLEF R, AAAELBTATIHAES
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Heck &4 T B4t 3L 4T. - |

B, AXPRBETHAESEN L. —FTATEE
(DMF). =3 Z. %K (DMAC) . N-F A ubek t2 8 (NMP) X A ¥, £ =7
FHTELETRALHEEARTEREFLESSH (VID) (P P=Br X I,
A X=0Et JFHHEF& V o EZ L) HAAHE8H (VIID) (HP
R'=C(0)CH,, X=0Et AR Ve LR N)HF &, A FPHERERZAEY
HACH v L S o Bt th e Z - F XA B A AT 3T, L P68 (VID
LR 2 k% 1:15, k% 1:8, FH®KY 1:10 BRELF,
FRASH (VI 5z AKY 1: 2.0, £2%4 1: 1.5 BEREF,
A BALAH (VIT) BAAL M Z 1 X% 1:0. 25, 4364 1:0. 16 BR &
T, AHEFREASE FRAGE-BASY VIIVE S #H4LRNE &
VIII, RER S BAABRBRERGRAET R,

VI

EPXF Ve b, BRHCCEE KEC-CRE AERAT
3.

AW/ BEFREEY, ZREIREAMNBX V-OH BE4&H, 4
AL Sfily Vi EZ LG BH#R VA C-C e H L2,
TR (VI) 4% (AF XF P (VIDZX) BARKX (VII) s
%.£¢XMFEV%P%LiX ﬁﬂﬁiﬁ?%X(QC)ﬁ&ﬁ

; ﬂ%%?ﬁé% ﬁi%#(ﬁ?XOM'vmcmmn@% A
HC1/H.SO. BA-$ &b 5, 3% A HS0, &3, RE AR LRI R BB

'ﬁ,
I BAEHEEERAEN e N-ERERBEEER

X AR EHEY

1 b s

m
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2, TAHETY X=OR* X (VL2 BHEX VD)HEH (KL
X=0R*, B PH=#Z L) .
VD - OX) (SR VI -(IXA), ARFXAES) G55
A4 5T A — 3 3 47

B, BELALZAAR AL 2 AN FELAZEF 3, &KX (V)
WAEBTAHBHLABR (IS Y., ERHABBLESZEY LS
B THEABX VI R R34

H A X dmdf 2 3. VI

ERXHEGEERAESFEF, XON)GLEHTREE —F B LW
XN(VDAEHEENEG. ATERX (VD EH BN X (I
44 (FF X=0R™, 4Lt 44y X=0Ct, FF B P=0%, L& Br) &
FRMNOEEBLEN LB = AT ELBEETALRE
EHTTEARERFETEATRALE AR LI, HTFRER
B, £EGENED QOBREALAH (VDX KTH 1.5:1, kT
#2.0:1, REHAHG25: 1 BEREFF/X; (ii) BN BEH (VI)
Z WAL 2.5:1-#45:1, hiX#2.5:1-43.5:1, HHNAH3:1 5
REF. ARFEHTEXD, XABHENLEXERE, PLTERL
R (VD) B BA/ R b, B VD S5RLEMNZ LY
1:0.04 B R % 2. |

RASAEFHR, SEAGLERLANGEMR L4, £
S A B SRR E &6 (IX) & &

CERABH (VD 5B, BAAFEAAAEIEZEN T IREZL
. oA SR AR RAYRATREARE R G RE, ARRS
 HESRA0REY, BRETRARR-REI).
ARAEIUATAXGDREDORE.
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0 ) O . =
HZN N H . H2N N HZN N
o — g —
O,N R? O,N R’ HN R®
(X (X1) X

HF R ' R4 L.

AmAE 3, XXIDAAHTALHE ST RAB &AL
o BN AERBELE (R EZLEMETHAT) By X EDAsHHBR. K
DB THX X ibdPaE SRk, FEROURBULIEH
A

B RLi#A2 4-6 3"4ET H & JEE KA (TA) A &4 &
VI B A B .

AR 4 BE T —FHABAHEAEH (1XA) 5 (XITA) %'J%& (IT14A)

Wk, EAMEREBEALRF RFRAHRX (TA) o4,

FAE 4
4
et CBu N N—Et
T
N oA N N
I/ . Bt \
' O Q
0 H, HpNCC N oAy {vA)
@4 & 9 N N—EL
e opu =N Nk
+ —1J° N
—_— - N N
> Et o L
=
CIOXH, -

N R N
O,  my
A RAais a7 —#HHEX (TXA) 4v.4-%h e 43 77 .
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OCH,CH, OCH,CH,
| N O o COH
P l/ —=  (VIIA)
Br
(VA)
(VIA)
OCH,CH, OCH,CH, OCH,CH,
N COCH ! COCH N\ CO,H
|
(VIA) (VIIIA) (IX4)

ﬁﬁ5%%T%%ﬁ2a&ﬁ%ﬁWﬂ%A%umﬁ&%ﬁii
, P XAREAE (Hadad VA F 6 XRE&O0RY), ZH4h&E

Ci. 54:3 &ﬁ“i“ﬁ.ﬁ: o TR —

i# X, (IXA) 4&%%#}%?19‘2%%%%%5&7‘; 55%%']%.

WBRLBGGELRLF E, 0% (IXA) A EEEH (VIA)
St AN LR E, L Faed (VIA): Bl e 4
M Z bk 1:3:2.5:0.04 BR L%, EHNEEGF T, B
WMATROHER, BHZCH, BAHNY Pd(OAC),, FMATHK
BBARN Z-A-PRAR, FARBREWALZHTF EHfT. XM
%ﬁﬁiﬂ%t’dTﬁ%ﬂ%ﬁl 1 (b) ZH#.9.

BB #A 6 lsﬁ]:ii'fimmuﬁ 3—AHERFEME X (XIIA) 4&Aéé1é’3%']
%




{XI0F) XA

(XIay

Bt 4L, B e/ BE A AL AR 4o T LHEH 9 BT 5
éadb sk, TAHX XIAD) LS P HBAX XITA) LéH.

X (XTA) 44T L@ TR ¥ ik o X (XIDP) &P W (i)
Bt (B F 40 & F & 38 X, (XIDP') ¥ i 4k B

[ 7
/N\

N

XIDP!
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BB ALEREGRENDILEE, BE; DER (A
Na (OAc)BH) MRMEFHE 65X (XTA) 4644, LT H 44 8 k.

| F AT LHEP 7 A FEGESRAY &4, XXIP) LS 2

PLAR 4 N-4R 3P K = K ¥ 35 T XL X444 (XIDP).

X (XIP) 4T kBT X4 &4 6(a) # 6 (b) #75 k o1 X (XA)
WEBRE. HTHEP 6(D)HFERREESSTF, Bakiék
o | |

R EEHEEX XIA) LS F R —F &, XEld9T
A “—F7 BHLEeH KA E TREAESH R LR 4

N
Me§§~CNJ
Kb ZHE L AEESFEFHERENS 2o THF 34T,

38 A S AF B E 0 o7 ik, B X (XTA) 664 T AL X (XA)
PRl XA EBHAEGREETCHHELZE. |

ot (ITIA) 98 &4 F: ABBEMN 1-(B-FHRERL)-3-
LEAB T BFIBEAET, wRESEGERGLEA B/ IAREN,
A EA (NS 4-fE-5-TE-1-2-LHE-KEHRTH)-1H-h~
-k (e XIDRE., ER/RBEAZRG—AZH b, (VIAGEER
FHRYALAERE ERMNE N, N-ZKE ook (HEABEN) £E S
AR UE P TAHYER - KA 80CTIHEN RELAKY 35
T - k% 80C FTHAMF VM N-BLik= (inidazolide) 5 (XITA)
B F. iB—5eld, FRAEAXA) T Eabek XTTA) AAH 1-2EX
Fzw, ZCHHR 1-G-ZFERARR) -ZEA B _eRiadfi
F 45 B, - .
L REEM, AR 1L 4 TR (DR (TA) 8 T S B AL T

AR H AL (RMEFHBRIFTR) G5 XBK. #ld, T
A AR X (V) F= (XT) b oW eh sl m i, 3, 5F BLIXFF B A T vA R A A&
R85 k. ARIEA L B R ALTAH AR (1) F (14) 444 65 B v ik,
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E ‘
#HHHT, X () (FHHNZ (TA))LLH B MR LT X
(DAY EFERRTFHERE LR, TERGERE TUMAKR
fPREMNE, mARSESE, AFTURERTHAGT ALEMN.

SHBEFSHX (DL TNREHGTHAXKEAE AW
EMBiE, S5, A5, BAEBEPER, BEBEIAIEETR
HEFRmERE, FEvoEdad, AE8R8%E a#R3E BmuH
HEBANL, HEgE ZRidXgingd. 8. X¥8E B
HEE BomE, gHEE. LikRE LRL HEBE BAx
B, HHEEHE. B8 Y (cansylate), ¥YH&E R, LmEk,
g, F-TEBEREFIERL. A (1) A (TA)ZFE T ERK
BTHRBRRXEANLEHRE, HAIRLFHBLEEFBRLIEEE. XX
BlelEd. W B, B, 4 BRCLEERE. ALEEHRES®
# AW, Berge %9 J. Pharm. Sci., 66, 1-19, 1977.

ft. 44 (1) Fo (TA) 05 T 25 M ibdh 38 K44,

AKPERAELSRPRETRAET P.J. Kocienski %3Fe) (4
# A HY (Thieme, New York, 1994) - ##Z LML EFE 4 &, %
118-154 AP B AFP AR AR CANSRFHEYAY , 5 2
B, T.W.Greeene & P.G.M. Wutz, Wiley —Interscience (1991)
- ERRELLE 5 FTUARARPEF S

AKX F AT Eap] 230, 12E 14U T34,

HEF 1 - -t 2-zaltme
&4 1(a) REERHA - 5—5,%—_2—6%2;&@&5 (d1 VA & VIA)

S

o)
r\{\ OH
P _

Br

2 =
1 2- 8B B (120g, 0.76 mol) &) Li&: (4

o
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T EL47 (183. 6g, 1. 60 mol) & £k .8 (1200nL) %k, AFHER®
170C ik R B 20 I B, AHERERBERAREY, REGHET
K (800mL), MEBEBMARERBIAE pH 3. KERA KT x 800
mL) IR, AN, FR (EAEBHA), REAFERE 2-2848
B2 & & B4k (109. 6g, 41%) ['H NMR (300 MHz, CDCls): & = 1.53 (¢,
3H), 4.69 (q, 2H), 7.13 (m, 1H), 8.37 (d, 1H), 8.48 (d, 1H)].
FTREBERBET, A=A LB/ =K LHBE (TFA/TFAA) (% 350mL)
HRABRT LM 2-C A IME (83.6g, 0.5 mol). REE 20 %
A AL N-3E 4K 253 Bt B (NBS) (89.0g, 0.5 mol), MEMw
KB AR ERAY 5 I E. ANEEHEES, REIR. AEHEK
BBIN L 18R/ AREGERQCLF. TEHFFEGEGERKB I
K%, #®mET EtOAc (300nl). FiFERAABE TR TE.
BERATGE Q. 2L) &2, FEFEGRFETRY, A 40-60 6 HE
Z#k. 50C A= FRIFHAMSY: n.p. =122-124T; 1H NMR (300MHz,
CDC1;) : 8=1.53 (t, 3H), 2.64 (s, 3H), 4.67 (q, 2H), 8.42 (d,

1H), 8.57 (d, 1H).

B a4 1(b) - 5-Z B -o- 2 EJmE (b VIA $14 IXA)
J

o 0
N7 = OH
I/
o

% 5-8-2-L A A IME (250g, 1.02 AL R ARAZ
L (354mL, 2.54 M). EEAX—BRERSH T A TESEL (ID)
(4.56g, 20.3 wmol). T KA (305g, 3.05M)F==-4FFHE
ALY, HHRABERBTEEN. REF—F ALK AL, ER
AR P K E AR RS 22 1. BETRAEAERAEH 16
W, RESEREIREY. LERGERFIH Ko EkS, AR
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MK (L) fedk H g (L) T84 1 hob. Ak (6.25 L) HEER
RAY, AT (6 x 500nL)BIK. &AM ER 5985 4.4
Bk (1.2L, 2 x 400mL) B, MK A A = £ 75 (2500l)
ik, REBALE pH 3, 3 30 545, BB 4, AK(250mL)
WiE, THOCAZTRERIGEHKEWNSY (134g, 64.1 mnol,-
63%) . 1H NMR (400 MHz,
CDCl3): § = 1.56 (t, 3H, J = 7.1 Hz), 2.64 (s, 3H), 4.78 (4, 2H, J = 6.7 Hz), 8.96 (d,
1H, J=2.6 Hz), 8.98 (d, 1H, J = 2.6 Hz), LRMS (m/z) (ES’) 208 (MH")

& 2
5-ERE-N-[3-(RAZEHL)-5-THE-1-(0-THE-3-8FHKTH)-1H-

whek—4-3 ]-2-Z 8L B

HEH 2(@) ,_ - -
1-(I~—FFH-3-KEHKTHR)-5-CH 41X -1H-%4+-3-FEE

P (O
BN~ N
N—CN
-
o &

WREE Y ERTEBF T EZ—4&
a) ¥ p-CTH-A4-FAE-1H-=E-3-FELE (W098/49166) (25.0g,
136 mmol). % B:44 (57.6g, 543 mmol). #tik4h (40. 7g, 272 mmol)
Fo sk B 1-= X FHR-3-R LR THE (86 2g, 272 mmol) BF AW
 Gskvd (338nL) Bk (38ml) F, mEER 5 XK. REATRERER
5%, BKE| 7% C 8 (500ul) 5 K (300mL) . i3 A e,
B LB LB ek i, A A & & B R AR LS4 (17g, 41. 9 mool,

25




_ " 1H NMR (400MHz, DMSO-dg): & = 1.09
(t, 3H, J = 7.6 Hz), 2.95 (q, 2H, J = 7.3 Hz), 3.43 (t, 2H, J = 7.6 Hz), 3.61 (t, 2H, J
= 7.6 Hz), 4.59 (s, 1H), 5.23 (quintet, 1H, J = 7.3 Hz), 7.15-7.20 (m, 2H), 7.24-
7.31 (m, 4H), 7.43-7.48 (m, 4H), 7.70 (br s, 1H), 7.95 (br s, 1H); LRMS (m/z)

(TSP*) 406.2 (MH™).

b) ¥ 5-ZH-4-#HHE-1H-wb-3-FELE ' (800.0g, 4.34 mol).
B4 (1845g, 17.4 mol). #:4b4h (965g, 6.44 mol) F=FrEEE 1-
R PR -3-R PR THE (1837, 5.8mol) E ¥ A v &k (10. 8L)
FoR (1.2L)F, EZEEHTHADRALIX. RELFEABE R
A, XM 7.5L ER. AFEEHE 40C, FAHRERELY
MAK(BL). BAMAZBRERAY, AN ETLREBEN. EX—%MH
A d, RFBESAEE 96T, FEKES 900ul EH. AHREY
F| 80T, HA MIBK (2.4L), REMmEWMAEREREGH 1 b, M/
i EERAA. AIFAHBRNOTEHE 12C, FEFEHEEL 2 D
iF. EHFA K (2L) A MIBK (2L) %tik. B4R HES0CHATHA T
FH. FET, ¥HFRXERAKAEKOL THELII IH, REALZT
Wk, AR IEB2EFDT, A MIBK (L) #REEH. BT eéEF
KEKRAESOCHATER TR AAFEIFHL44 (758, 43%).
Fdo LR E.

#&H 2(b) A |
1-(3- R AR THK) 65~ K -4-AEK—1H-wh o -3 F Bb e

[o]

H.N N
2 — lN—<:NH |
O,N k

" 0T, &i%ﬁ%ﬁ%ﬁl%mz(a)#?;%mA%(%. 3g, 87. 1 mmol)
oG WHE (700 nL) B FRAZFMASLTE -5 T8 (10. 4L,

~
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95.8 mmol). OCHHFREREW 3004, BrmEBEH 18, &
EREERGREBREY, FHHRAGYHETFE(T00 L), i 1
JE. BELTRFEN, HEWR GE L E (200 ul) #= 5% B (200 nL)
A, AmFEirgbohy—dmE, ZEKEHK QL. 3g, 77.3
mmol, 89%). | :
mp 164-157°C; 1H NMR (400MHz, DMSO-de): & = 1.09 (i, 3H, J = 7.6 Hz), 2.92 (q,
2H, J = 7.3 Hz), 4.26-4.40 (m, 4H), 4.44-4.51 (m, 1H), 7.75 (br s, 1H), 8.01 (br s, 1H),
8.39 (br s, 2H); LRMS (m/z) (TSP*) 240.3 (MH").

HEH 2(c)
5-LE-1-(1-TA-3-8 237 THA)4-AHA 10 -3-FEE K

¢
H2N /N.
N‘CN
ONT A\

0C EAHEF T, wdl&H 2(0b) 444 (31. 1g, 113 mmol) e
= (4.1 nl, 102 mmol) £ =& ¥ it (400mL) 5 ¥ 5% (400mL) ¥ &)
Bk A — R N Z LELE LM S AL 4 (60g, 282 mmol). RELE 2
S RZEE AN LB (19 nl, 339 mmol). MEE 30 4P AEBHREE
BRAWEER., ATREIEN, FREH 5 EF =L F 5k (500nl) & K
(300mL) = 18]. S BAME, KEABKZEEAHAHL, SFA_ATR
(500mL) = — &, ¥ ka: W B2 (95:5, 500mL; 90:10, 500ml)$EHR. F
B (BB SO ANEFAEERSEG. REHAR LB TENH,
HES BEOEEK, ATkEER, HndEdthidl&EdL (2
CH,C1,: MeOH:0.88NHs 95:5:0.5 #6/) , B & & E&K, #5544
ﬁi]{f’%ﬂ‘&na, M 5T B AR R AL A% (23. 3g, 86.8 mmol, 77%) .
| mp 177-179°C; 1H NMR (400MHz, CDCl): 6 = 1 01 ¢t 3H,

J =73 Hz), 125(t 3H, J = 7.6 Hz), 2.62 (q, 2H, J = 7.3 Hz), 2.95 (q, 2H, J = 7.8.Hz),
3.55 (dt, 2H, J = 2.0, 6.4 Hz), 3.83 (dt, 2H, J = 2.0, 6.8 Hz), 4.96 (quintet, 14, J = 7.3
Hz), 6.13 (br s, 1H), 6.92 (br s, TH); LRMS (m/z) (TSP") 268.3 (MH").
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# &1 2 (d)
-8R -5-LHE-1-1-ZE 3-8 2 HTHA) -1 -3-F &5

O

H,N JN.
Cn=Cny
H,N

£60p.s.iF, £ERAAHNER 2(c)iFHEH (22. Og, 82.3
mmol) 5 10%4e—#% (2. 0g) £ L8 (500ml) T8R4 4 4 ¥. REL
£ FES Arbocel®TER F R, AL AETREGER, KA

345 3 & B kA7 444 (19. 6g, 82.6 mmol, 100%).
 mp 155-157°C; 1H NMR

(400MH2 CDCly): =1.01 (1, 3H, J=7.2 Hz), 1.13 (t, 3H, J = 7.6 Hz), 2.54 (q, 2H,
=7.8 Hz),2.59 (q, 2H, J = 73Hz) 3.46 (4, 2H, J = 7.8 Hz), 3.77 {t, 2H, J = 7.6 Hz),
3.93 (br s, 2H), 4.83 (quintet, 1H, J =7.3 Hz), 5.25 (br s, 1H), 6.64 (brs 1H); LRMS

- (m/z) (TSP") 238.2 (MH™).

#HE&H] 2(e)

5-T A -N-[3-(RAEEK)-5-LH-1-(1-ZHA-3-KF X TH)-1H-

k4K 1-0- T A MBI

O

HN-S N
]’i}N_CN—\
0”7 HN
NS0

s

o)

AT, ﬁ%ﬂém 1 (b) 4= R A&4 (17. 1g, 81.8 mmol)é’JC
ﬁ@w‘ﬂ(mo mL) EFRAMA L 1- #;%._-";‘kvi(w 9g, 85.8 mmol),
ST R A GRS 45 54, R@mAER 90 HH. REAFA
FRAH I E S, mAEEH 9 iHAS 4 (19. 4g, 81.8 mmol) M9 &
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B (7T0mL) Rik. MEMES AR ERESY 16 I8, ZEHFRE
BT L EFEHER, BREA KAFEARAKR: T8 90:10
e, REAZTE, NaFdaéEiaZEtse(24.0g, 56.0

mmol, 69%).
mp 230-233°C 1H NMR (400MHZ
COCls): 8 = 1.03 (t, 3H, J =7.3 Hz), 1.20 (t, 3H, J = 7.8 Hz), 1.57 (t, 3H, J = 7.3 Hz),
2.60 (s, 3H), 2.62 (q, 2H, J = 6.8 Hz), 2.86 (g, 2H, J = 7.3 Hz), 3.53 (t, 2H, J = 7.8
Hz), 3.83 (t, 2H, J = 7.3 Hz), 4.77 (q, 2H, J = 6.8 Hz), 4.99 (quintet, 1H, J = 7.3 Hz),
5.30 (brs, 1H), 6.74 (br s, 1H), 8.89 (d, 1H, J =24 Hz), .02 (d, 1H, J = 2.4 Hz),
10.48 (br s, 1H); LRMS (m/z) (TSP*) 429.2 (MH").

# &4 3
2-A AL BB

2 SHAALKERE@RSRL) PRACHAOEREHHG DA
2 &4 (9.2, 0.4 mol), MAIEHKFEEA T 50CT-100C M. WA
MR FZEEERA A 2-82ME (3. 15g, 0.2 mol) Y LK HE
(100mL) £%, WmHEEALENER 6 PN, ABRAXRFEMNFLEDH
EHREMBRA GE(200nL), WA FH G EHEME K, SEBE, A
7, &% (500mL) 6%, WA EBEAPHRKE K (B00nL) A, AZRKFI
(200 mL) %, FHAimAEAEBRIELEDPH4L. 5, FRAZAFREG x
200mL) 3R, S GRBYBEKREE. ARETREREFH -
K (40g). AFAXAr KA A E] KIx (1500L) A, Ek FHE 30 4
Ak atgREk, HadElg, KR (3 x 200 nl) ##E,

FFRIERE 2-% A A e (26.5g, 146 mmol).

'H NMR (300MHz, d:—DMSO + 1# d—=#R L&) & = 0.95 (t, 3H),
1.65-1.8 (m, ZH), 4.25 (t, 2H), 7.0 (m, 1H), 8.1 (d, 1H), 8.25

(d, 1H).

e 4 -
o-F A F-H-HAEE
.Jf'rffﬁl %4&] 3 L’rﬁ%—rﬁq’

tl\;-
—~
o
)
o




(75mL) 5 = R LB EF (19nL) A. KB \:}Ma)\ N-#: 4K 35 35 Bk
(%8. 6g, 82.7 mmol), ¥ EHEIFL/4 é,;edfi 6 huf, BELAT
BTFEE 16 0B, REATERERRRSY, HFiA 1500l K. &%
REBA_ETFHR(3 x 150 L) BIK. S} HAMEFRAELAR
AW (IN, 200 mL)$B, BMERAREBRAKE. BEKEREAZ
RFK (4 x 150 mL)$2IR, 4 FMER#EK (150nl) %k, F8
(MgS0,) 3 A= kK 4% . A K AF#] Eﬁi‘]/ﬁiééﬁ]ﬁihﬁ{hA%(ll 3g,
36. 8 mmol).

1H NMR (300 MHz, CDCl): § 1.05 (t, 3H, J = 7.6 Hz), 1.86-1.95 (m, 2H), 4.60 (t, 2H,
J=7.0Hz),855(d, 1H, J=2.4 Hz), 8.70 (d, 1H, J = 2.7 Hz);

LRMS (m/z) (ES): 306 (MH").

#&H] 5
N-[3-(EXBX)-5-ZH-1H-wtp—4-H]-5-s-20-F AL -HEE

RKH &6 4 944 (16g, 52.1 mmol) EF T A F K
(160mL), JF B %432 0T. ....)éﬂﬂi}?r}mﬁﬁh%(l?m 1. 49 mmol)
A1 B NN-ZFETEER, FRRARERESYE T PR ERE
REREREY, 5 R FRE(x2)—REH. ﬁ%%ﬁtﬁiﬁ%‘—t%
¥k (160ml), £ 0C FhA 4-8E-3-ZHA-1H-ted-5-FE I (4o
W098/49166 FrE 443 ) (8.5g, 55.1 mmol) fr = T B (20. 8 ml, 1. 49
mol). AR ERAHE TR, ARLRATHEHE 16 0. LAREY
s = A (150mL) F= = S F 5 (150 nl) A8, FERXE. HAER
EAZRTPRPKESHE, FHFELSY. SHAHANERRE
A s A& (M, 75ul). HEREAMAWAE R (7Tonl). 2K (100ul)
gk, TEMgS0)FEZRS. IR FHRALEBLENMERE S
& Eikd. B ke 5L¢&Z§Aﬁ, Mﬁﬁiﬂé&@ﬁi#f&ﬂzA
- #(17.1g, 38.6 mmol). : - |
'H HMR (300MHz, d.— ?fﬁf).am (t, 3H), 1.25 (t, 3H), 1.85-2.0 (m, 2H), 2.8 (q,

2H), 4.5 (t, 2H), 8.5 (s, 1H), 8.6 (s, 1H).
LRMS (TSP) 444 (MH"),
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H&H 6

2-ZEAWME

BT E4P (44.9g, 0.40 mol) 85 KK 2. B2 (300mL) 3 & £ 18 Am 3|
2-# M B (30g, 0.19 mol) # A (100 mL) %% KW, FAZHAEZZEY

F 1T0Cm#B A B4 20 oy, — 2 AH G, EFREREREREY,

BREWHETAKQODL), FRAEBRKERRILEPH 3. KEERA-

SV (4x200ml) 8, &FFAMMM, T8 (BRABEA) FREXRE,

M i3 3] A & E AR EAL S (27, 4g, 16.4 mmol).

H NMR (300 MHz, CDCls): § 1.53 (t, 3H), 4.69 (g, 2H), 7.13 (m, 1H), 8.37 (d, 1H),
8.48 (d, 1H).

# & B 7
2-ZAAME LB
FRBEHH 54 6 A (16.4g, 98 mmol) Fo 2k B4 (32,
98 mmol)ﬁ N, N-= W 3t VbR (240 ml) 85 &3k 2 K. mAst
%5 (7.85 oL, 98 mmol), #—FTWHEKE 24 I H. RERERL
BAY, FRREWHEIBEBEH/ARER (100nL) 5 TR L E (100 nl)
Z 8. S BEHM, BAMAZELEQ x 100 nL)#R, EREXSE
F e ME R, T8 NaS0) FmMEEL, AmFHRAREHREFHE
1,447 (18. 0g, 92.2 mmol). |
'H NMR (300 MHz, CDCls): & 1.41 (m, 6H), 4.36, (g, 2H), 4.48 (q, 2H), 6.90 (m, 1H),
8.12 (d, 1H), 8.28 (d, 1H). | | -

&5 8
wher —9- LA -5-A X -3-FB LK

wE & T é@ﬁ’:&“‘ffﬁ%#‘l (4. 66g, 22.3 mmbl.)'zi'iiﬁ‘-&&f&ﬁf (5G
ul) b 6 ok b3 A A B A SR (5. 368, 66 mmol), EEEHA
& 18 A H. BEERASY I SEAKK (200 mL) B, SHEH AR

sEik st Al KB AT, M 22 ) A A Ak A

sy a2 1
s gy a1 Tt
A L AT H] . (jr\.. Lo B

K2




#(3.29g, 13.7 mmol).
"H NMR (300 MHz, CDCh): 8: 141 (t, 3H), 1.48 (&, 3H), 4.41 (q, 2H), 4.62 (g, 2H),

8.89 (s, 1H), 9.16 (s, 1H).

#&H 9
R -2- LRI -5-AEH-3-H B

W # &4 8 FFANAY (5. 1g, 20 mmol) #) Z B (100 wl) X &R A
# i mA G E A KR (4L, 5N, 20 mmol), FAEFTERTHIERS
18 M. REATKERRBRLY, FREGHWEXTAGONL) &,
Aim&sitEpl 3. RLBRLE (3 x 100 nL) R —KER, 44
6 A HER K (100 nl) 2%, T (Na:S0) F B EXE, F3—
K& B KR, Fui =4 A C&ZJE:/QF?«::BH, M B R & 4 S A7
44 (3. 32g, 15.6 mmol). _ -
'H NMR (300 MHz, CDCl.): &: 1.55 (t, 3H), 4.78 (q, 2H), 9.17
(s, 1H), 9.23 (s, 1H). | |

#E&H 10

N-[5-(RAZX)-1-FH-3-FAE -1t 4-H]-2-ZAHK 5%

.
BERAHEH o7 ke HE0 08 05 4-8X-1-FTX-3-F

A -1H-be-5-F BtE (4 EP 526004 FiE 41 %) .

m. p. 251-3TC. |

'H NMR (300 MHz, d,—DMSO): & 0.9 (t, 3H), 1.38 (t, 3H), 1.5-1.7

(m, 2H), 2.5-2.55 (m, ¥ 4-# DMSO #3#&E £, 2H), 3.9 (s, 3H),

4.5-4.65 (m, 2H), 7.3 (br s, 1H), 7.7 (br s, IH) 8.7 (s, 1H),

9.2 (s, 1), 9.7 (s, ‘1H).

LRMS (ES % & F) 375. (M-H)" _, |
S E@ldE C, 50.99: H, 5.36; N, 22.33.  CieHaoNeOs 831 JE14:

C, 51.06; H, 5.36; N, 22.33%.
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HE&H 11a
3-TA-1-T2-(4—"FH ) T X] 4-;-§;% IH-vbog-5-F BL i
sl
# &4Hl 11b
5-CHE-1-[2-(4-—"Gh L) LA ] -4 K -1H-hed-3-FBEEE
TET—R#EHY 3-ZHA-4-AX-1H- st -5-F B (& WO
98/49166 FT£ 444 ) (20. 0g, 0. 11 mol). zﬁﬁa’aéﬁ’ (29. 9g, 0.22 mmol)
L8B4 (7.08g, 21.7 mmol) AR I RAW. 15 54 EMA 4(2-£
ZIR)ySegk. HC1 (22. 2g, 0.12 mol), 55‘Cju#a)§_ﬂ;mp% 16 /B,
AT RERRRAY, KREHBE K (500 nl)5 L8 8 (350 nL) X
M. B RERMAE pH 3 10, RELEANE. KELE—F R
LB TE (150nL) IR, AT RELFHAMNE, 5 1.6g L w73
AR REF, BEhEBEEELEL (LTE: TRLE: NL A
0:100:0-20:80:1 %M) , 2 BEHFAWFTH. F—F %A L8
HERB &S 3-2E-1-[2- 4%k k) T X]-4-A K -1H-
w5 T &L K (16. 2g, 54.5 mmol). -

m.p. 133°C.

TH NMR (400 MHz, CDCls): 8 1.25 (t, 3H), 2.43 (t, 4H), 2.79 (1, 2H), 2.90 (g, 2H), 3.60
(t, 4H), 4.45 (t, 2H), 6.40 (br s, 1H), 7.63 (br s, 1H).

LRMS (TSP) 297.9 (MH").

Sbr: S£AE C, 48.47; H, 6.47; N, 23.49. CuH,NsO, 83 F 14
C, 48.48; H, 6.44; N, 23.56%. |

—# =8 A a&afﬂf%ﬁﬁﬂé@maa 5-Lk-1-[2- (4%
wﬁaﬁa)a%] 47 H - lH ek —3— EP&}& (7.83g, 26.3 mmol).

m.p, 144.9- 147.1°C. . |
'H NMR (400 MHz, CDCls): 51.30 (t, 3H), 2.43 (t 4H), 2.82 (t, 2H), 3.00 (g, 2H), 3.62

(t, 4H), 4.20 (t, 2H), 8.00 (br s, 1H), 7.22 (br s, 1H).

LRMS (TSP) 297.7 (MH").
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S FRMAL C, 48.2; H, 6.43; N, 23.30. Cui,HisNsO, 853 44
C, 48.48; H, 6.44: N, 23.56%. ‘
R B AL F AR 3E nOe AFF 2 2.

#H & 12
4-RHE-3-TH-1-[2-(4—ok k) ZHE - 1H-wb v -5- F BRI

- BH A 1la $947 444 (16g, 54 mmol) X T Z 8 (320mL),
A 10% Pd-C (1.5g) 4, REHE 60 psi AR ETEZRBEHF 6 I H.,
A E L Arbocel PR, AT R%GER, B8 —wky, $#mA=
FREARY, FIHaé HAE4FHEL44 (13, 18g, 49.3 mmol).

m.p. 115-7°C.
1H NMR (300 MHz, CDCl3): & = 1.2 (t, 3H), 2.4-2.5 (m, 4H), 2.55 (q, 2H), 2.8 (t, 2H),
3.4 (s, 2H), 3.6-3.65 (m, 4H), 4.45 (t, 2H).

LRMS (TSP) 268 (MH'). |
M SEBI{E C, 53.89; H, 8.04; N, 25.86. CpHuN:O, 893 F44:

C, 83.92; H, 7.92; N, 26.20%.

# &4 13
N—{5-(RABERA)-3-T A -1-[2-(4—Ggk &) a%] —1H-wh g -4 } -

H—ah—2— g 8.5 1 BB
A RN GRS FEERARNER 45 1284581406

) &

m.p. 180-180.5°C.
1H NMR (300 MHz, CDCla): 8 = 1.05 (t,-3H), 1.25 (t, 3H), 1.85-1.95 (m, 2H), 2.4-2.55

(m, 4H), 2.6 (q, 2H), 2.8 (t, 2H), 3.55-3.7 (m, 4H), 4.5 (t, 2H), 4.55 (t, 2H) 56(brs
1H), 8.25 (br s 1H), 8.5 (s, 1H), 875(8,1H), 9.5.(s, 1H) ,
LRMS (TSP) 558 (MH").




¥ ER4E C, 45.05; H, 5.23: N, 14.59. CiHxN:0,I- 0. 20,0
&3t F{: C, 45.04; H, 5.29; N, 15.01%.

H& ] 14
2~ R -5-mh I B
MRS ERREN A4S EY 2-Z R A BB A.
"H NMR (400 MHz, de-DMSO): § = 1.3 (t, 3H), 4.35 (g, 2H), 8.3 (d, 1H), 8.5 (d, 1H),
13.2 (brs, 1H)

# & 15
N-[5- (&L ER)-3-TA-1H-wb—4-K]1-2-Z AKX -5-3IBBLE

H k) 4] 14 9475444 (8g, 27.3 mmol) £ =& F it (200mL)
R O 1-AREF = ke (4. 43g, 32.8 mmol). N,N-=F &AL
B:(14.3 mL, 77.8 mmol). 1-(3-—_FREARK)--ZHEHE TR
& % (6.27g, 31.7 mmol)Fe 45 I -3-LA-1H-"ek-5-F &R (4o
W098/49166 P& 414 3.78g, 24 mmol) A, FREIHMFRSE
M 14 Srb. ZA Q00 nl)#hFE G, A FIEREDTEREARSIF
B A%, Akl B4k (6.55g, 15. 3 mmol). AMABRMAERET
¥, k&, FALBALERGY, Mandt—FHRHRAEEBEEEL
4% (1.65g, 3.84 mmol). -
TH NMR (300 MHz, CDClg): 8 = 1.25 (t, 3H), 1.55 (t, 3H), 2.9 (2H, q), 2.65 (2H, q), 5.4
(brs, 1H), 6.75 (br s, 1H), 8:4 (d, 1H), 8.8 (d, 1H), 10.65 (br s, 1H).

LRMS (ESE&-T) 430 (MH).

&4 16 |
N-[3- (ﬁﬁsﬁ%) 1- (4- %1%%?)%) 5 i 3~ 1H—wh i —4-3]-2- L&,

JE -5- Fﬁ%)@%& :
F# &4 15 ﬁ’J#T?@'f&A% (1. 00g, 2.33 mmol) % T vg & =kvh (25

mu) - HAdnE 0C. REmASALH (112ng, 60%/F &rim, 2.80

3
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mmol), 30 545 E MmN -5 KA FHE (548ug, 2.8 mmol). 60T
MR B P REH 16 M. RELEHREEN, TRAGHH B2 K (50
mE) 5 — A TR (50 nl)ZH. 9 BANAE, FH (A8 FALxk
. A mBd it B EESEM(A R TE: FE 100:1- 95:5
L) , RS (1.06g, RAKLS SRR, BAHAERT
T—F .

1H NMR (300 MHz, CDCl3): & = 1.2 (t, 3H), 1.55 (t, 3H), 2.8 (q, 2H), 3.0 (s, 3H), 3.1
(s, 3H), 4.65 (q, 2H), 4.95 (s, 2H) 5.2 (brs, 1H), 6.6 (br s, 1H) 8.40 (d, 1H), 8.80 (d,

1H), 10.45 (br s, 1H).
LRMS (TSP) 514 (MH"), 537 (MNa*).

HA&H 1T
N-[3-(RAHER)-5-THK-1- (- A FI) - 1H-vhok—4-H ]-5-#k—
2— 73 33K A B B

ERHEE 5 ek, HANES 4 GFENEGHY 4-8HE-5-
ZE-1- (-t A W) -1H-vb s —3—F gL (WO 9849166) 4 &-47 &
o4 . | "
1H NMR (400MHz, CDClz): 3 = 1.00 (m, 6H), 1.90 (m, 2H), 2.80 (g, 2H), 4.50 (1, 2H),
5.20 (s, 1H), 5.40 (s, 2H), 6.60 (s, 1H), 6.90 (d, 1H), 7.20 (m, 1H), 7.60 (app. t; TH),
8.40 (d, 1H), 8.60 (m, 1H), 8.75 (s, 1H), 10.40 (s, 1H)

LRMS (ES E&-F) 535 (MH), (ES-%i &-F) 533 (M-H)
¥ FLEAE C, 47.53; H, 4.41; N, 15.69.  CyHauO0sNeI #53F F4h:
C, 47.20; H, 4.34; N, 15.73%.

H &4 18
-F-1-AE2HFRTREBRRTE

100C Aok 3- [(‘Fﬁ%ﬁt%)i%] I-REFRTREBRTE (&
Synlett 1998, 379 p&H AR 5. 08, 19. 9 mmol) E»ﬁm%‘fﬁm 5g,
99. 4 mmol) /£ N, N-— W 2L 7 &b (25mL) ¥ #9244 42 b i, WA
BAHHRIHAASE CRUEZE, A2 &L & AAEARBE TR

A

prie




BERGHFRGHE5 _WE-REH, AFYA TR EE L
(—RFRAEBN) , FEIFEISY (3.26g, 11.5 mmol)

‘H NMR (300 MHz, CDCl) § = 1.43 (s 9H), 4.28 (m, 2H) 4.46 (m, 1H), 4.62 (m, 2H).
LRMS (TSP) 284 (MH)*

& H 19
3-B-(RAEK)-5-2 XA {[(G-#2-FEE 3o BER]E
A1 1) -1- SRR THEBRRT &

TR, RART, HFH454 56848144 (5.00g, 11.3 mmol)
5 &5 18 94744 (3.84g, 13.5 mmol) EXL K N, N-—F R &
Bhlc (40 ml) b — Rl 83, K5 WmABEL (4.41g, 13.5 mmol). £
EEFR R RAY 20, RE60CH# 16 I, MEH—FH %
FrmANE &5 18 &4 A4 (959mg, 3.39 mmol) Fo B B 4
(1. 10g, 3.39 mmol), =T 60CHL&HHF 24 I 0, HwmTEKEH 36
D, RERERBRSHFE G EBKRFANLESY (3.47g). EEA
TS 9 (100 mL) #HE, SFRATHE (10%KE%, 2x30ml). & (30
mL) 2ok, ARG T MgS0) P AT kS, FH—wmPksy. Hmnia
R AT it EESRL (WL 99:1 -97:3 A T : PEER),
IR CE CEAE, AmFE g EBEREELSY (900ng). 455
AR 44 (4. 37g, 7.30 mmol).
1H NMR (400MHz, DMSO): 6 = 0.95 (1, 3H), 1.05 (t, 3H), 1.40 (s, 9H), 1.78-1.88 (m,
2H), 2.68 (q, 2H), 4.22-4.35 (m, 4H), 4.40 (t, 2H), 5.33 {t, 1H), 7.35 (bs, 1H), 7.52 (bs,
1H), 8.40 (s, 1H), 8.55 (s, 1H), 10.10 (s, 1H) -

LRMS (TSP~ JE&F) 373.2 (MH' - BOC #= I)
A WA C, 45.11; H, 5.07; N, 13.56. Caalz O 0.2 =

SR S C, 45.28; H, 5.14; N, 13.66.

H & B 20




A} -1H-wte-1-3) 1R K B T8

WAL HRARNEF 190 T ZHREF 05 74 ’34’1575 bt 2 AL
Moy 4-[L(FPHBE)EX]-1RTHBERTE (WO 93/19059) 1 &
TH NMR (400MHz, CDCl): & = 1.00 (t, 3H), 1.10 (t, 3H), 1.45 (s, 9H), 1.85-1.95 (m,
4H), 2.10 (m, 2H), 2.84 (m, 4H), 4.10-4.30 (m, 3H), 4.50 (t, 2H), 5.10 (s, 1H), 6.60 (s,
1H), 8.40 (s, 1H), 8.72 (s, 1H), 10.30 (s, 1H)
LRMS (TSP-iE%-F) 628 (MH).
S A FR4E C, 47.55: H, 5.71; N, 13.07. CuyHss05NsI. 0. 3H,0
69+ F4h: C, 47.52; H, 5.68; N, 13.30%.

i A - HELSW 1A 5-G-LEBE-2-TEE -3 i)-3-2
E-o0-(1-7H-3-8EHTH)-2, 6-—&-TH- ¥ [4, 3-d]ET-7-
AR

MEFE Al(c) - 5-Z8AE-N-[3-(EHEEH,)-5- Lﬁi 1H—vh o —4 -
R 1-2- Lﬁ.ﬁdﬁﬁaﬂ&

AT, A 4-EHX-3-THA-1H-=-5-FE R * (4. 20g, 27. 3
mmol) F» = frﬂ:?ﬁb}?%(ZB 7 mL, 136.2 mmol) £ = # ¥4t (115 mL)
b gk A A & 1(b) AR E S (5. T0g, 27.3 mmol) 5 5
AAEE 0 (T- R I =1~ ~3&)-N, N, N', N—wg ¥ 2 B 45 (10. 9g,
28. 6 mmol) £ =& F 5 (100 nl) PR, 1 NG, RAHAEL
(100 mL) # £, F ARG SMAMFRER (100 nL) F 2N HC1 (100al)

w0
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k. FAKREHA S FH (100 nL) R, KRB A HK (100 nL) #
%Aﬁﬁﬁﬂ% F 8 MgS0) FF A EXR . KBS HH L IHEE

HELBLE-—FAMHABEERALEELRFE, nfALFSNET 4
JEAE &35 4616 (L 95:5 CH,C1.:MeOH ML) , R3] & & B AEA b
M (& & F=7.8g, 22.5 mmol, 83%). mp 217-219°C: 1H
NMR (400MHz, DMSO-dg): & = 110 (t, 3H, J=7.6 Hz), 1.42 (t, 3H, J = 7.1 Hz), 2.56
(s, 3H), 2.73 (q, 2H, J=7.6 Hz), 4.62 (g, 2H, J = 6.9 Hz), 7.26 (brs, 1H), 7.48 (br s,
1H), 8.71 (d, 1H, J = 1.8 Hz), 8.91 (d, 1H, J = 2.4 Hz), 10.52 (br s, 1H), 12.93 (br s,
~1H); LRMS (m/z) (TSP?) 346.2 (MH™).

HEV &AW
3-[4-{[ (- @A -2-a -3 A)ZF AV R A} -3- (KAL) -
5—-ZF-1H-wbek-1-H - 1-RE R THREE R TE

HNO

0 ‘CN _(/

BHET, 9#E&V% A(c) 94784464 (32.8g, 95.0 mmol)#f
- 1-R LN THREERTE * (40.4g, 143 mmol) £ N, N-= ¥ i
W EL B (400 mL) T 64 55 9k W A AR BL4E (46. 4g, 142 mmol), I F 50
CTh R ERGW 16 0., RELEHREEMN, FREAEBALRT
B2 (100 mL)AF4. BEAMFEGBAY, MR LE®RE, Hhalt
2 Z KT8 (500 nl) 544 k& (5uL) 65K (300 L) X H. 2B H
ME, KEH—FA_KFR(Q x 100 nl) 2R, F % (Na,S0,) &-3f
AW, R RERE. AT CHAE, LRI LR

Lﬁiv"ﬁ% M%ﬁiﬂéé@ﬁiﬁ&{tA% (80. 3g, 60.0 mmol, 63%).
mp 220-223°C; 1H -

NMR (4OOMHZ CDCl3): 8 = 1. ‘15 (t 3H, J = 76 Hz), 1.44 (s 9H), 1.54 (t, 3H, J = 7.1
Hz), 2.57 (s, 3H), 2.83 (q, 2H, J = 7.3), 432 (t, 2H, J = 8.1 Hz), 4.37-4.46 (m, 2H),

4.74 (q, 2H, J = 7.1 Hz), 5.02-5.10 {(m, 11}, 5.33 {br s, 1H), 6.72 {(br s, 1H), 8.85 {d,
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1H J =25 Hz), 8.98 (d, 1H, J = 2.4 Hz), 10.49 (br s, 1H); LRMS (m/z) (ES* ) 5230
(MNa"), (ES") 499.0 (MH").
# & % A(e)
3-[6-(6-ZE A 2-THRH;A3-wH)-3-LE-T-AK-6, T-= K-
2H-wt=d 5t [4, 3-d] s -2- A ]-1- KR F THREBKT &

<0 HN _ON_(

N
L

0

£ 3 L5FH G0 HAET, FHEITHZ A(DAHEELESY
(30. 3g, 60.0 mmol) F=2% B 4& (40. Og, 123 mmol) % F i T & (500
ml), ¥R 6 M., HAETEBHRE Ol EN. RELRKE
REBRAGY 16 D, REALTRSE. RYHH hH 582 L& LE (400
mL) 5 K (400mL) Z i, mABAE S B EEpH A 8. RELS BEAM
B, KE#—F M LB LE Q00 nL) R, METE (BRB4H) 44
MAME, FFHfTAZRE. A hitnBdakEEFEENL (L
CH,C1,:MeOH:0. 88NH, 98:2:0.2 — 96:4:0.4 #B) , BEA_F &
Agad hFRaELHEALEH( 4 10%-,— ) (13. 5g, 26.4
mmol, 46%). ‘ mp 176 178°C; 1H NMR

(400MHz, CDCl3): § = 0.98 (t, 3H, J = 7.6 Hz), 1.33 (t, 3H, J = 7.6 Hz), 1.44 (s, 9H),
1.48-1.54 (m, 2H), 1.85-1.95 (m, 2H), 2.62 (s, 3H), 3.00 (q, 2H, J = 7.6 Hz), 4.34 (i,
2H, J = 6.8 Hz), 5.19-5.27 (m, 1H), 8.82 (d, 1H, J = 2.4 Hz), 9.21 (d, 1H, J = 2.4 Hz),
10.64 (br s, 1H); LRMS (m/z) (ES") 433 (MNa"), (ES) 509 (MH').

P2 JYC T _ |
5- (5~ B —2-T fA-3-mtm k) -2~ B- R TH)-3-Z K -2, 6-
— A -TH-wb ek H [4, 3-d] R -T-F




t P

o]

0CTF, mHE&F % A() L4 (13. 4g, 262 mmol) &5 = &,
VI (80 mL) E& A A Z R & (25ml, 31% vol), RETHEHLH
wAW 1. WRBERGHWHEATRE(00 nL) B, ATkREHE N
K. FhBRPHEFERGOnL) —REFLAEF, FRAGHRKI T
BAAasA. BEMPANRREY, EETRERIAFES G =
ROBHE, A9E&EEKAL.2e 17.5 mmol, 67%).
TH NMR (400MHz, DMSO-dg): 8 = 0.87 (dt, 3H, J = 1.5, 7.3 Hz), 1.19 {t,
3H, J=7.3 Hz), 1.35-1.44 (m, 2H),"1.63-1.72 (m, 2H), 2.58 (s, 3H), 2.92 (g, 2H, J =
7.8 Hz) 3.78 (t, 2H, J = 7.6 Hz), 4.05-4.11 (m, 2H), 4.34-4.43 (m, 2H), 5.45-5.53 (m,

1H), 839 (d, 1H, J = 1.5 Hz), 8.90 (d, 1H, J = 1.5 Hz); LRMS (m/2) (ES*) 411.0
(MH"), (ES) 409.0 (MH") |

&4 B A(g)
5— (- B -2-THK-3- e H)-3-Z K -2-(1-TH-3-& KT
&)-2, 6-— 8 -TH-wbwk jf [4, 3-d]E = -T-8

AHEETE A SAERAALESS (11 1g, 17.4 mmol) £ T
(600mL) ¥ 64 R ok 25 5k W w8 B 47 (4. 80g, 34.7 mmol) Fe#k 735
(1.4 oL, 17.5 mmol), REMm#HER HRESHF] 45-50C L E 2 JVH.
MG AERLEN, R EHET ATk PE: K 95:5:0.5
GomL) . T EMFER, REALAKBEE #EHKL (X
 CH,Cl1,:MeOH:0.88NH, 34 95:5:0.5 — 92:8:1 #BL) . FH A5 A
AR, ﬁéﬂé@waaﬁﬁm%% (4.90g, 11.2 mmol, 64%).

LA Hl B ~ %ﬂ%{t%% 1A
5-(5-Z.8E-o-THE-3-whw H)-3-TRh-2-(1-ZH-3-KFEHKT




#£)-2, 6-=— & -TH-h = 3 [4, 3-d] e ~7- &7

EHKINSTH (10g)/ﬁ4‘§1'F, i #1451 2 (e) 47 L4 (25. 4g,
59.3 mmol) #5 iE T B (400 ml) E & A m A\ B B 4 (38.6g, 119
mmol)., KREMMKR B REGH EWNAERE, @AY 20nl &/ 3
WERMEBHN, BESLERNA 4NN, ZEAHREROYHTE. A
TRGEER, ReBLaKEE# %L (XX CHCl,:MeOH: 0. 88NH, %
95:5:0.5 LML) , F—HE&m¥kY. YA ABINLBRLEL S

Wi, MmFE e 49#11;%4&A% (9.00g, 20.5 mmol, 35%):
mp 143.0-144.0°C; 1H NMR
(4OOMHz DMSO-dg): § = 1.01 (t 3H,J= 73Hz) 1.03 (t, 3H, J = 7.3 Hz), 137 (t, 3H,
J = 7.8 Hz), 1.49-1.59 (m, 2H), 1.89-1.97 (m, 2H), 2.65 (s, 3H), 2.66 (q, 2H, J = 7.3
Hz), 3.03 (q, 2H, /= 7.3 Hz), 3.72 (t, 2H, J = 7.8 Hz), 3.90 (t,2H,J=78 Hz), 4.68 {t,

2H, J = 6.8 Hz), 5.12-5.19 (m, 1H), 8.85 (d, 1H, J=24Hz),923(d, 1H, J=2.4 Hz),
10.62 (br s, 1H); LRMS (m/z) (TSP™) 439.2 (MH"); Anal. Found C, 63.00; H 6.92; N,

19.14; Calcd for Cp3H30Ns03 C, 63.00; H, 6.90; N, 19.16.

F#EA 1 FE&ELEY 1A
5—(5-7. % Jk -2~ Tsf.uﬁc 3-wbe i )-3-0KE-2-0-THE-3-8LHT

F)-2, 6-=—S ~7TH-wk= 5F [4, 3-d]E=-7T-8

&)

ERAHKET, ERAATHE 5 2B R -N-[3- (SR 2 )-5-7,
E-1-(1-T A 3R LA TH)-1H-bdk4-HT]-2-ZE A merE [ FF



HWEH 2(e) H5472A %] (0. 41g, 0.96 mMol) /£ iE T & (4ml) + &
EFRAMNCHEETE (1.92 nMol, 0.25 nl), & —KMEMAR
AR T EE47 (14. 4 mMol, 162 mg). TERBHEL 5 54, KEMK
HiESR. LB A D47, BB oA LEETE (1.92 nMol, 0. 25
mL) Fe 4 T 8547 (1. 92 mMol, 215 mg), #t—F B HNAEF 2 B,
ANERHEER, REERETHAVEYEAR (4 al) . k%
DA% E A DCM (50mL) ##, JFAA (50 ml) k. ZEHtEin
Mo AETR, EHMA—4 DCM (50 nL) 2%k, REAEXK
(20 mL) &2 EARSG 5 B e, KAAREH DCM (3 x 40 nmL)RIK.
SHGEMBREREZL, AaRHSAZEETETEGEIEE
K, RTEQOpl) FFH LX X GHHER, SIEIRESBRMFA
o4 & Bk, 5% 0. 50g #7844, & F (#-4E HPLC)=50%. M/Z=439
(M+H) "

LAp 2 FlEEed 1A
5-(5-Z Btk -2-THRHKE-3-mwR)-3-THh-2-(1-TE-3-KLxT
) -2, 6-= S -~TH-wt = 3 [4, 3-d]Ew-T-8

O

/\/\ /N_
O HN N—<>N

NTSSN
J/ -

0]

TR.ORETF, ARARTFH 5-ZBEN-[3-(REZHL)-5-T
A-1-U-THA-3-FLxmxTHA)-1H-sd-4-%]-2-Z R A MEL B [ B
C O HEH 2(e) AR MAA ] (1.07g, 2.5 mMol) & E T &% (10mL) ¥ 6

CBRERMMATEETE (.5 mol, 0.87 ul), HEHF—KHAR
C RBEEAP (7.5 nMol, 1.04 mg). TEEHEE 524, REmEW
A 24 A, AHEEHEER, RELERETRIHIZAR (Y
o-3aL) . XEHBELHMERAK 20nl)FE, REAHLIRLEZS
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KEGHEDHT, LELBET RN LHAEN. AINFREH,
HEFTRAGTH, KaF2 1.09 HFEREY, % i
HPLC)=81%. M/Z=439 (M+H)".

B, stTEX I4eY. FHALGH IAGHE, SABEKRR
BIFREABRAEN IXEHE L5 T LK E4aH) A5 ML, £
dowl @8 KA 1A 2 TR, AXAFTH(FHEARLBRBHEN)
A—FEZHRGTE (ABBERAEARRE 2¥) . #—FH, ik
B 15 287 R L] A M F R T &~ £,

de LHH] 2 FTE, BRARAKXWAFERGAEBX III 4P (£
Pt et TTTA) 3 81%8) £ R FA X T 4% (#5244
1 1A) , M4l B ARIRAE 35%e 5 &, HR AL b LA 2 B
FABEALE Y IXA B XTIA 5 5RL4b&4 T11A R IA IR Bk
KBl 56%6) =R FZAEWR, 1 W0 01/27112 ¥ MBR Bk
Fi 0424 35%84 j* & | |

%ok, RIEEAKXE, FRAOX) (ZHHNZAXL))HESAET WO
01/27112 T MBRE X 76 = £ o 7€ BH -8 2-FEBE) 4
.

FREKB, BERALZUAESY, X QA LESHRGUAKY 56%

R EE (A T RAE(IXA)F (XI1A) ) 4147, a5 R FRGE,
WO 01/27112 AR F 6 TF A KEY 10%, R LEH Af B &>
EHRHKY 10% K 24%. M BALZ PR EABEG T Lo EL
A, FRTFRKRAX)/IXDGHEFTERFRAFEERY
B (Fo L FEBFH) .
o EK#EFEP, X (D (1) e EHERAEE 120 2-£
. MBS 2- iiﬁﬁé%ﬂ% 5] R &P 1(b) BB T — L 63%
o 7= At e VIA #HE&EK IXA A0 st 5 k. s

Ht, AAVGRLTERETHEET mﬁ4ﬁ%%A%(D

Fo (TA) 895 .
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“l16.20 | 3.4 | 23.90 | 129 | 3231 0.9 |47.81 ] 1.2

WY FHEM, e 1A REKS, HFHAZERBHEE, Kibp
ARG ERFA L EGHH R F AL,

st FHES A W) LAY A BTEFRBSHREINE. £
T. A. Instruments Series 2910 L L¥l 20C /44 ( £:35 - 300C)
HERETEN, AFARIEA. DSCHEA 141TLAR 7 2R &
(AH 87.2 J/g), X BB THR&LTAHERE. AR EH &%
a2 #. |
s§F( B A 6 M- 1A, LEF T €88 K X5 4574 (PXRD)
. PAROBEDCEAAR LI BRABRRABRVEES T XY
B R 3K fF. A CuK, (A=1. 5406A) =} Bl 4k #F %47 X—5 & B 4,
HEZEATERREP L ZEZKEENE Siemens D5000 B & X5 & 47
N L@ 2°-55° 20/ =44,

Fr4% PXRD B89 2 29 & 1 AT R,

| £1
20 | mE | 20 | ®mE | 20 | BE | 2 | ®f
@ | ® | o lmw | ®w | e | ®

7.93 100 17. 68 3.7 24. 56 3.5 3b. 65 1.2

8.14 11. 1 18. 569 2.6 26. 29 1.0 37. 30 0.9

12, 21 0.8 20.36 2.3 26. 61 1.2 40. 38 1.2

| 12.96 0.8 20. 64 4. 8 27.79 2.8 41.04 1.3

13.39 | 1.4 | 21.08 | 2.4 | 28.40 | 4.0 | 43.50 | 1.1

14. 06 9.8 21. 54 5.3 29. 26 1.3 44, 45 0.9

15. 36 2.3 22. 17 2.4 29. 83 4.9 46. 11 0.8
4

15.89 | 28.0 | 23.57 | 21.4 | 30.20 .8 | 46.78 1.2

16. 90 0.8 24. 33 3,2 32.77 3.6 54.60 | 1.1

-y oIo A= -J" L —_—
A, AEXMEaTAEREEFEMINAEAELAA LS 1 FT




# PXRD H %4 5-(5-Z.8E-2-TAL 3wt #)-3-24-2-(1-2
F-3-REHFTH) -2, 6-—&-TH-: 3[4, 3-d]F-7T-WH 5.

L BB RFELXARHRA RELX 1 FPESUANBETRS
LERHBAE L X-HERTHAGRERZ LR ZI T UHGLEERH 5
MEMENEamnE, PREERAARA AL 1 &, 2dTF£
X-HERFPHEHEEASATHRALEDDIER, S HAAGE
EACH |

ZHFTLANRAEZLESEMH, KRAFRAAKAZHHFLKE
Bragg %4 - nA = 2d sin® WL RE L.

ERAXERKFEE 5-G-LEE-2-TEE -3 A)-3-24
-2-(1-Z 3-8 2 HF TH)-2, 6-—&~TH-wtek 5f [4, 3-d]&*w—7-59
87 K€ PXRD B 4k h 2 TR F 6 XL W L R4 /69 PXRD £
A TR, BmLEERLRLEIA.

WA 15 XRD BREXHMARSHEBIFABE (TG
T A ) HER, RHBEETN 138C-149TC (KM Perkin
Elmer DSC7/TGA7 3%, Amikik & 20C/94) .

AT WA, KRIMZXALERLEH INEEL—F £ HBX
HhE. STHRBGEARNNHFZERHRBLEY.

S350 3
3-Z A -5-(5-#-2-REH 3wk H) -1, 6-= &-TH-wt =k jf [4, 3-d]
i o

A& T BE47 (253mg, 2.3 mmol) &P H &4 5 A4 (1. Og,
2.3 mmol) £ EHRE (10 nL) 5 LA TE (0.5 L) vy #5iE%, Hm#Ew
A 24D, REEFE, FREBRS WS RA LK LES KX, iT
EHEM LG EE RENEAIAN, REHTR KEA5E
EERAH, REALBRUEEBEENAARTHE- - LTRELE,
A B G 6 B AT EAL A4 (553mg, 1.3 mmol). o
4 NMR (300 MHz, de-DMSO): 5 = 0.9 (t. 3H), 1.3 (t, 3r), 1.6-1.8 (m, 2H), 2.6-2.95
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(br m, 2H), 4.25 (t, 2H), 8.25 (s, 1H), 8.5 (s, 1H).

LRMS (TSP) 426 (MH"), 443 (MNH,").
A ERME C, 42.40; H, 3.69; N, 16.39. CiHiIN;O, #5#F J1 44
C, 42.37; H, 3.796; N, 16.47%.

%34l 4
5-[2- R T AHN) 5-A A3k R - 1-FH-3-H A1, 6-= S -TH-
ahed Gf (4, 3-d] " -T-8
F# &H 10 894784644 (1. 0g, 2.66 mmol) o X TR B R £,

647 (1. 72g, 10.63 mmol) BEF¥ FHRTH (G5 nl) # LB L8 (0.5 nl)
A, FmBER 14 D, e, EAEhEEN, FRAGH LI L
(20mL) ¥, AR FH B x 50 mL)#ER. SHHANRRHFRE
K (50 ml) %, BREBETEIIKRSE, AOHEFR—%ERAY (- 800

mg). AEEFELEWL (L 30:70 TLETE: Jki’z'?ﬁ‘t,ﬁit) ﬁ@]ﬁ%{b/—\:ﬁy
(295mg, 0.76 mmol).

m.p. 212-4°C.

1H NMR (300 MHz, CDCI3):78 =1.05 (t, 3H), 1.75-2.1 (m, 4H), 2.3-2.4 (m, 2H), 2.5-
2.7 {m, 2H), 2.95 (t, 2H), 4.3 (s, 3H), 5.5-5.6 (m, 1H), 8.1 (s, 1H), 9.5 (s, 1H), 10.8 (br
s, 1H).

LRMS (TSP) 385 (MH™).

¥ L@ C, 56.03; H, 5.28; N, 21.63. CiHaoN:O, 855+ F 14
C, 56.24; H, 5.24; N, 21.86%.

| 4 5
3z A 52 FHAL -3 A)-1-[2-(4- ﬂ%%%)aﬁl—
1, 6-= S -TH- e Jf [4, 3-dI R -7-8 —
WK &# 13 9478454 (15. 78g, 28.4 mmol) & TiEF'fJET(ZOO
pl), MmAZ B 7.8 (6 nL) & T 847 (3. 2g, 28.4 mmol), JFm#AE
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RAFREH6 1o, HieA Ll 6g (14. 2 mmol) T 847, #—F o
BBEW 2 IH, REETHREIEN. HEYHHERH A (GO ul) 5

-——%‘FP(IOO ml) Z 8, o BANM. KABH KT (2x100nl)

R, GIFGANMARRETR, ERFHFEREKSD (~17g). &

EELHL (L LR TEERM) £ 34544 (13.3g, 24.1 mmol).

m.p. 175-177°C.

1H NMR (300 MHz, CDClz): & = 1.1 (t, 3H), 1.4 (t, 3H), 1.8-2.05 (m, 2H), 245255

(m, 4H), 2. 85 (t, 2H), 3.0 (q, 2H) 3.6-3.65 (m, 4H), 4.5 (t, 2H), 47(t 2H), 8.4 (s, 1H)

9.0 (s, 1H), 10.95 (br s, 1H).

LRMS (TSP) 540 (MH*).

S ¥ F@M4E C, 46.79; H, 5.01; N, 15. 44 CyHuN:0,T #53F JL14:

C, 46.85; H, 5.05; N, 15.61%.

FEHH 6
4-{[5-(2- Lgﬁ5z&3vﬂ:%%)3 a%?i.hﬁ’i.——% -2H-

%@%[4,3—&@%-2@;&]?%}%% |

F A G 3Tk, &R 16 BB A LB T H &
A A
1H NMR (400 MHz, CDCl3): 8 = 1.25 (t, 3H), 1.5 (t, 3H), 2.95 (q, 2H), 4.6 (q, 2H), 5.6
(s, 2H), 7.25 (d, 2H), 7.60 (d, 2H), 8.40 (d, 1H}, 8.95 (d, 1H), 10.8 (br s, 1H).
LRMS 527 (MH"), 549 (MNa™).
kP 7
5- (2-Pg f R -5-s -3k ) -3-Z R -2- Q- A FH)-2,6-— &
—TH-wt™ ¥ [4, 3-d]Fw ~7-F

F AL AR 7!;7:@/9] 3 H kW HES 1T EHHE.

. m.p.228.9-233.8°C
1H NMR (400MHz, CDCla): 8 = 1.05 (¢, 3H), 1.25 (t, 3H), 1.90 (m, 2H),.3.00 (q, 2H),
4.50 (t, 2H), 5.65 (s, 2H), 7.05 (d, 1H), 7.20 (m, 1H), 7.60 (t, 1H), 8.40 (s, 1H), 8.55
(d, 1H), 8.95 (s, 1H), 10.70 (s, 1H)
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LRMS (ES-E#-F) 517 (MH").
/}J\ﬁ: 9‘:‘31!]{& C, 4:8- 73, H, 3. 89, N, 16. 14. C21H2102N5I,%i+-ﬁi{ﬁ_:

C, 48.85; H, 4.10; N, 16.28.

LHb] 8
3-[3-Zk-5-(5-#-2-HAK--RRA)-T-RK-6, -=&-2H-%t
I [4, 3-d]FR-2-K]-1-KE X THRERRT &

AL AR A 3G AR EH 1968 B &
1H NMR (400MHz, CDCls): & = 1.05 (¢, 3H), 1.30 (t, 3H), 1.43 (s, 9H), 1.87-1.96 (m,
2H), 3.00 (q, 2H), 4.34 (1, 2H), 4.49 (t, 2H), 4.60 (br s, 2H), 5.20 (t, 1H), 8.41 (d, 1H),
8.94 (s, 1H), 10.75 (br s, 1H)
LRMS (TSP-iE%-F) 598.1 (MNH,).
¥ FAME C, 47.54; H, 5.02; N, 14.09.  CoslaO,N,I #5315 48

C, 47.60; H, 5.04; N, 14.48.

LHF 9
4-[3-T Hk -5-(5-#t—2-H E I -3 oe ) -7T-F K6, 7-— S -2H-%
wp 3f (4, 3—d] -2~ A I-1R T EBRKRT &
LA R LA 3 6 R H &8 20 85 F B H &
1H NMR (400MHz, CDCl3): & = 1.10 (t 3H), 1.40 (t, 3H), 1.45 (s, 9H), 1.92 (m, 4H),
2.40 (m, 2H), 2.90 (m, 2H), 3.08 (g, 2H). 4.38 (m, 3H), 4.50 (t, 2H), 8.40 (s, 1H), 8.98

(s, 1H), 10.69 (s, 1H) , _
LRMS (TSP-i&-F) 609.7 (MH"), 509.0 (MHI'- BOC)

o FEaH 10 )
32 A-1-[2- (4B A) AT -5 (2-HRA S [(ZFATHERE)
7ot A ]-3—wbvr k) -1, 6-= & -TH-w % Jf [4, 3-d]HR-T-8 -
| B LA 53444 (1. Og, 1.86 mmol) #5 = T (20 nl) B &
oA PR TEEA L 0.39 nl, 2.79 nmol). KEMATH
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mL). X ( =3¥8) &4 (1D) (33mg, 2.5mol%)Ffoakib4R (I) (Img,
2.5 mol%), FEEHMARLGY 1 I, RESt—F mAZVRYF
ARAETH(0.39 oL, 2.79 mmol), HIERAH 10 I K. AxBE
MG, HEGHHREH LB TE (25 nl) 5k (20 mL)Z.‘F’ 25 K
A, —-FRALETE G x25nl)]R. &AM A %K (25nL)
ik, BBRETER, XEFH—H4kd, T _FAaiARa s, A
kA G & B R4S (156ng, 0.30 mmol). AEREE A K
HAFE 5 =3 % (509mg, 1.0 mmol).

m.p. 132-134°C.

1H NMR (300 MHz, CDCl3): 8 = 0.25 (s, 9H), 1.1 (t, 3H), 1.4 (t, 3H), 1.95-2.05 (m,
2H), 2.45-2.5 (m, 4H), 2.85 (t, 2H), 3.0 (q, 2H), 3.55-3.65 (m, 4H), 4.55 (t, 2H), 4.7 (¢,
2H), 8.35 (s, 1H), 8.8 (s, 1H), 11 (br s, 1H).

LRMS (ES - fi &-F) 507 (M-H)". (ES - EF-F) 509 (MH).
S SRIME C, 61.18; H, 7.12; N, 16.53. CuHsN:0:Si #9315
{£: C, 61.39; H, 7.13; N, 16.52%.

FHH 11
5- (5~ B -2-THRK-3-wH)-3-TH2-(1-THE-3-RLHKT
A)-2,6-— S -TH-wb H [4, 3-d]|ER-T-BEK L

MLERCGE (3 ol) P 4M 8B B E& (1 nl). i
WX A E R F 5 RAHA 0.3 mL) e E| 5-(5- sk k2T &k -3-wet
AYy-3-7F-2-(1-T A 3-8 23w T A) -2, 6-= £-TH-whwk 5 [4, 3-d]
ey ~7-81 (132mg, 0.3 mmol) ¥ LA Z B (5 nL) KB K, HRE®
A, EHRLBESHE S0CHEF 10904, RedHFHzso0C. ZB8H T4
B A, MLBECEEERIT 50CT LT T, ﬁi'HT%{bA#ﬂ
. 118mg (81%). m.p.153-159°C : | ) -
) -THrimr (CDCI3 300MHz) &: Q. 89 {t, 3H, J = 7 3Hz), 1 20 {m, 3H), 1,24 (t 3H, J =
7.7Hz), 1.41 (m, 2H), 1. 71 {m, 2H), 2.61 (s, 3H) 2.97 {m, 2H), 3.40 (m, 2H), 4.44 (t,
2H, J = 6.2Hz), 4.47 (m, 2H), 4.71.(m, 2H), 5.60 (m, O.SH), 2.80 (m, 0.5H), 8.40 (d,

1H, J = 2.3Hz), 8.94 (¢, 1H, J = 2.3Hz), 10.60 {bs, 1H), 11.20 (bs, 0.5H), 11.94 (s,
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0.5H) (1:1MXAES5RXFHERLEGY).
HEN>H: LRI C, 56.89; H, 6.65; N,
&t F 44 C, 57.08: H, 6.66: N, 17.36.

17. 29. CzaHaoNsOs ,HCl

BB LA 1 LW AR Tk, RR LS 11 W H
X X~H & AT 5 (PXRD) #3. A7 PXRD B £ 65 £ 84 L& 2 Ff+.

£ 2

28 EE 20 R 20 & 26 &K
(°) (%) (°) (%) (°) (%) (®) %)
6.40 | 44.1 | 15.42 | 30.9 | 23.14 | 38.6 | 28.16 | 46.4
7.71 | 50.8 | 17.20 | 34.4 | 23.78 | 47.6 | 20.13 | 37.9
10.26 | 14.8 | 18.28 | 29.6 | 25.33 | 47.1 | 32.61 | 28.1
10.81 | 32.2 | 18.97 | 23.8 | 26.14 | 89.4 | 35.21 | 23.2
12.25 | 13.8 | 21.28 | 28.9 | 26.52 | 100 | 36.41 | 28.1
12.87 | 17.7 | 21.88 | 41.8 | 27.51 | 53.6 | 45.77 | 20.9

Hi, AZGREETARE LA FEMNANAARAK Fdek 2
# PXRD B£45 5-(G-Z8A-2-TAKX 3w #)-3-2H-2-(1-2

A-3-R 2 TH)-2 6- =5 -TH-wbek 5[4, 3-d]ER-T-BR LB %W
J.
LA 12 :
o 5-(5- Lﬁtﬁk —2-T &3 -3- vttv;iﬁa) ~3-Z k-2 (1-T % - _3- %%“*%T
CR) -2, - S -TH-w I [4, 3-d]ER-T-E Ak -
| B 5-(5- g E-2-THA-3-wbmeit)-3-Z & -2- (1~ A 3-8
T &) -2, 6= A -TH-wb =k 5[4, 3-d]H % 7% (88mg, 0. 2 mmol)
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BETRATCEKRTE (2 nL). REMANEHE (32ng, 0.2 mmol) 8 Z.&
CE Q2 al)iEsk, FAREY. BHEARASPE 50T 4H 15 54,
RELIE 0C, LEMFENER, ALBRLEREFEALZTT
B, AAIGE 80ng & 6 B A AL S (74%).

m.p. 228-229°C :

*Hnmr (CDCls, 300MHz) &: 0.90 (t, 3H, J = 7.3Hz), 1.16-1.26 (m, 6H), 1.42 (m, 2H),
171 (m, 2H), 2.62 (s, 3H), 2.96 (m, 2H), 3.35 (m, 2H), 4.44 (t, 2H, J = 6.6Hz), 4.52

(m, 2H), 4.65 (m, 1H), 4.76 (m, H), 8.70 (m, 1H), 7.30 (m, 3H), 7.60 (m, 2H), 8.40

(d, 1H, J=2.2Hz), 8.95 (d, 1H, J = 2.2Hz), 9.80 (bs, 0.5H), 10.25 (bs, 0.5H), 11.95

(s, 1H) (1:1 MK ERXFHERLSY).
WEHH: £R{E C, 57.56; H, 5.98; N, 13.74 .
CasHaoNsOs ; CsHs05S ; 0. 5H,0 #93+ JL4i: C, 57.51; H, 6.16:; N, 13. 87.

BRI LA 12 éﬁﬂ:A%mdF'ﬂm HEAY, o R R ALA Y
Eﬁa% ) 32 Wbl e B A B BT 2 6.

BRFEAHSE TSEMRTEAE R T, £ 8 3 K30k 244
Lﬂiégﬁﬁm%xwxtmﬂﬂmﬁ%A%ﬁﬁﬁﬁﬁ 3
A OVS)B &, £#k4] 12 LEBHRK/BRFRELAY, TENEY

TREEMNIALR ORI OB EERRRAL Y ETE £ (0. 9%).

ERW @SR T S8 165 K IRE#N 1346

#58 R X5 K AT (PXRD) #c4%. FT#F PXRD HRM 2 8% (REKXRT

10%) Wk 3 BFaw.

Ln
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26 EE 26 EE 20 EE
() (%) (°) (%) () (%)
3. 80 81.8 18. 46 10. 6 24. 48 35. 3
7.79 90. 6 18. 77 45, 4 24. 88 15. 6
8. 66 14. 4 20. 66 16. 8 25, 92 22.6
10. 83 14.6 20.91 36.7 26. 64 20. 7
11. 36 11.9 21.70 37.7 27. 00 12. 4
13.72 11.1 21.97 52.8 27. 33 15. 1
15. 16 23. 1 22. 21 21.5 27. 56 14. 9
16. 03 19. 7 122,82 31.5 27. 95 11.1
16. 67 13.2 23. 28 16.0 31. 62 15
17. 26 18.7 23. 60 100.0 33. 06 10. 9
17. 56 111 24. 05 35. 5 41.56 - 11.6
48. 20 11. 4

B, KEXPREAETAEERBREX FEMNZHAARA ok 357
# PXRD B4ty 5-(5-ZBE-2-TEX-3-wbg H)-3-E-2-(1-C
H-3-R R TH)-2, 6-= & ~TH-bw 5 [4, 3-d] “%‘%w?-ﬁ%f%ﬁﬁ

.
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Abstract

A process is provided for the preparation of compounds of formula (l) herein
comprising reacting a compound of formula (i), (Il!), (IV) or (V) in the presence of ~
OR® and a hydroxide trapping agent or in the case of compounds of formula {IV)
reacting in the presence of an auxiliary base and a hydroxide trapping agent ( i.e. ~
OR3 is substituted by the auxiliary base), wherein X is a leaving group and R' to R*
are as defined.




