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DPP-4 

5 R^^mm2 mwMmuR^mj? 

(Diabetes Mellitus, DM)^-, 

10 H^,t#A«3I±iiPo 2012 3.71 ^^S#, M 
9000 Jj, (Wild, S.; Roglic, G.; Green, A.; 

Sicree, R.; King, H. Diabetes Care. 2004, 27, 1047-1053.)„ 380 TJA^^WM'M , 

§t«»\ft% i M 2 Mo i & 111 
15 2mwm 

0 ^i3fi^ft^5#^J|i.l3i7l/|SI^iH)^^^Mil;:,iiK^'^I^'IH)^:l£i)l(Insulin 
Resistance), BP, IS 

*nt^MM, 

—ltSltSS-4 (Dipeptidyl peptidase-4, DPP-4)BiniiEBJIjkJiatf 2 EKl W, t? 
fttii3$^|?|3iI^iH)^ifil|i^#It-l(glucagon-like peptide 1, GLP-l)^R#f^lt|^|®t§I^iS)^#^j( 
It (glucose-dependent insulinotropic polypeptide, GIP)',j: ^|'[' 'R'lc flllMf/iilRi !<<j =K(Incretin), hk III J 

25 0J&, DPP-4 GLP-1 ^PGIP ftJ?£'|£, {£;«£; ft 

stir, DPP-4 mmmmmn (sitagiiPtin). m&mn 
(Saxagliptin)x ^i- ffr^ij'/ j (Vildagliptin)> Hfft^iJfJ (Alogliptin^ll^Jfft^iJfJ (Linagliptin) (Havale, 

30 S. H.; Pal, M. Bioorg. Med. Chem. 2009, 17, 1783-1802; Gupta, R.; Walunj, S. S.; Tokala, R. K.; 
Parsa, K. V.; Singh, S. K.; Pal, M. Curr. Drug. Targets, 2009, 10, 71-87.)„ J DPP-4 ffiWU W 

2009 mnmmm 131 \z 
Wot, 

MM, gDPP-4 WSJ, 3£W^§TM DPP-4 flifflffl 
35 ®&, im&&i DPP-4 mm. 
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nmmmm DPP-4 mmm 

DPP-4 

n(R) (i) 

5^: 
Xitg CH2> 0> S> NH; 

^^31? (itizfe Ci~6!K^3I?)> C2~io^"^l^> {fEi^lXf^0tJ^^:ll?> Ci~iofit 
OCH2CH2O ^P OCH2O> COOH, C^6^¥IM> MS 

¥1%m> NR2R\ CI-5^S¥IMS> c3.5ilrts®l^ Ci-6^S5fIMS> c3^5^ 
Srt5Hfjfcfilc3l?> Ci-5^tSS1iS> Ci~5 Ci~5 

25 3j|, m = 1-4; 
R2> R3^Aui;g CI~6^36, £&#, R2> R3— MM 

£&#N> O fitJlX^^c^lX^fitJiTn^c/NTn^^FSo 
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5 Xitg CH2> 0> S> NH; 

i~5^fxft$WW, nm, c^i%mmk 

R4^itgH> nm, F> ftS; 
10 R5^\MM, Bm, MM, 1-5 ^F ̂  Ci^M> $m, 

Ci~io ^3l?¥fjl:^3l?> Ci~3 COOH> Ci~6^^¥fjfc3l?> 
mm, 2-ummm, fisfsfs, 4-«¥»> 

Ci-e^^SJiK'gr 1~5 F W,1^ Ci~6^5ftfjl: 
ZJmm, N-T5ifjM$> 4-« 

15 mm, N-¥$^Ri-4-s> mmm, 3-¥?ifM«$> 3,3--ic0Mnitn&^ 2-um^mmm 
3-ttM$, q = l~4o 

R8 

20 OT, 
Xitg 0> S> NH; 

R4^itgH> fim-, 
R6> R7 [=|M> fR3l?> Mm, Ci_2C^3 

Mlfll, COOH> C^2^¥IM> 
25 2-umwnm, ¥M¥fji;¥$> 4-«¥»> 4-ffi»*¥»> i-n«¥»> WL 

mmm, um, zjmm, ¥5tiMs> N-^tm 
N-T5ifM)K> 44«I> N-¥«ii-4-S> «$> 3-¥5ifM«$> 3,3--fR 

2-M$¥fM«$> 3-«M$; 
R\ R9^PR10^iiM> CK F> ttSo 

30 
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mm, 
pmmma.^^^nmmm, mmm, 

MMM, mmu »jo 

DPP-4 mmm, 
(DPP-4)tB«^Wim 

#f&—ESESi-4(DPP-4)t0^W^^®^^f> Mml^> J© 
5t^f> 

o.. 
+ CH;;NO;, 

(1) 

NO, 

A 

VI . 

NO-; 

A 

(2) 

NO2 
A.. 

CHO 

./' .J {R?)m 

n{R) 

X,. 

n{R}" 
(3) V 

B^-fRam 

NO.> 
,A. 

B-T-fR^m 
n{ R) 

V 

NOj 

A ,. ,-v 

X. 

./ A 87_{Ri)m 

n{R) 
VI 

; 

NO; 
A. „A 

V 

X^...-A 

i!y .J, ®^-{Ri)m 
n(R) 

VI 

NH2 

N^N 
II, .,.[ B^—(R^m 

n(R) 
(4) 
OT, X> A> R> B> Ri£n±5C)3>T^c 

I 
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5 nmA^xtnmmAmm, DPP-4 #7^ 

10 
mm^x 

uum" 
©2-8, 1-6, 1-4 3-8 1-3 

15 iEMS> &nm, iETS> ^Tm, Jtlf= 

"^^31?" 1-6 WLiJt 

20 ^ "^ft" JHM> t> I^nio 
WBJCH^^S, &&%m, mm, mm, 

M3I?> E^PS> ^3I?> 31?^° 1-4 (M$n» i> 2> 3 IK 
4[=lW^FfitJ^fXf^S^fXf^: i*fj§t> Ci-4fe^> Ci-6^tS> fRi3l?> 5^i3l?> P5:H?> 

&m, c^mum, N(CH3)^PCI.4IM^> & 
25 ims%%7$mm° 

«*, "^um" mmmmmum, mmmmmxmc^mm* 
^mz,mm, mta^m, ^z,mm° 

\mw, 7$mv\m$L 1-3 &M, -on, ci-4mum, c^mm, -NO2> 
-NH2, -N(CH3)2> %m, 

30 iflcdTfflftJ "5 7U^ 6 fiWIfM 1-3 g 0> S ^R N W 

R^s> HR^S> ni^s> ^m, ntmm, 
jficpm "&w eK u^mn 5-14 #&% e >K 10 ^ 14 

35 ^Tfm^mmm, m^m, mtm^m, «$> m^m, «$> mm, « 
ukfem, 2-mzm, 3-«^R4-«s> 

5jm6jt^^feMWL\-5yt~{&m, \, 2, 3, 4^5^)iig^TfiMXf^Xft: ^ 
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M, cMii, M$> $m, 
£nHiR¥$)> cM^$, N(CH3)^P ci-4llo 

"ffiMxfw 1-5^m, \, 2> 3> 4^5 
&M, Cwii, %m, €$> M$> $m, 

CM^SI, N(CH3)^PCI-4 

1 JffTFikn-

NH2 

«.^.?~(R1)rTl 
n(R) (I) 

5^: 
Xitg CH2> 0> S> NH; 

A 1-5 g MM, 

1~5 ^ F IfXftW Ci^M; 
i-4ymitmv3U, 

fRJ6> ®J@t36; 

<* 'A 
N F 

OH 

%„ 

\ IS 

:> C 1-6 Dt^ 1~5 
\ ' \ 

R^jHx MM, 1-5 ^F^ Ci~ 
F W,^ n=l-2; 

B 77^^F> 
MM, ft$> nm, CHO 

^^31? (itizfe Ci_^C2~io{fEi^lXf^0tJ^^3l?> Ci~io 
MM, ^xft$ OCH2CH2O ^P OCH2O> COOH> CI.6^¥IM> MS 
¥1m, M$> NR2R\ CI^5^S¥IMS> Ci^$5ifM$> c3^5^ 

MM, Ci~5^3£5Hfjfc3£> C3~5Ci~5^S=^n 
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10 

15 

20 

36> m = 1-4; 
R2> Ci^:£t36, R2> 

£&#N> O 

NH2 

^ 1-5 ̂ F ̂  Ci^M> Ci. 

(II) 

Xiig CH2> O> S> NH; 

A^fTt l~5^fXft$WW, CWTuas; 
ltft> ttitF, l~5^FlfX^WCi^^> ffi&F, 1-5 
^FlfXftWCi^M; 

R4^itgH> nm, F> ftS; 
R5 iR3l?> 1331 > 5131 > Ci^^3l 

;> COOH> m 
2-nm^mm. fWlfS, 4-«¥»> 4-ffi»*¥»> l-

Ci~6^^3l?iiKlE5' 1-5 F Ci_^ ^-§iiL3l> Ci-^ M.3I 
N-T5ifM)K> 4-ng«I, N-¥Mii-4-

mmm, 3-¥5ifM«$> 3,3--M0ittt$> 3-«M& 
q = 1-4o 

^^)iK(ii)^, Ha lib A^PNH^S^M, M/N7U^±W^ 

II a lib 

25 M, 

^ NHo 

Rio x^-4 

(III) 

Xitg 0> S> NH; 
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R6> R7[=|M> iR3l?> Ci_2 
COOH> Ci~2 fitS> M<3l?¥fjl:3l?> 

2-tt¥fM> ¥M¥fl¥$> 4-«¥fM> 4-^W^fM, l 
31? > ¥ 3£Mlo!tfjl;3l? > ¥5Hfjfc3l?> 11,31? > ZjfjtMS^ ¥5] 

g> N-T5ffM$> N-¥$«-4-S, 3-¥5J 
2-M$¥fM«$> 3-nH-DAlA 

R\ R9^PR10^i:itga> Ch F> 

> c:, 

mm, WL 
> N-nWiM 
H?> 3,3-—H 

10 •. 
CH3NO2 _ y_N0 

A-CHO 
NaOH, CH,OH 

mfR^-T B 

f 
.0 

XH 

NO, 

DABCO 

DCM 
70 °C, overnight 

1) NaBH4 

^-(Rl)m 2) Zn, HCI (aq) 

X=S, O, NH 

NH, NH, 

( I ) 

B7-(Ri)m 

( la) 

.1 _ f 
NH. J Nh2 

15 

-10-



WO 2016/066134 PCT/CN2015/093384 



WO 2016/066134 PCT/CN2015/093384 

^S±j!ci£^Am0JftJ MRMWS^RiK nTL^RBjs, RT^.£^0J4t^tlftJt 
5 I01M4, 

0J tfl^tMffi^(iMiii), M ^(iii)^= 
R8 RS 

tkin&mMinmf, £I?^Wfi4WjnS3£JiC 
10 &M, ^MPd^Mfe^; 

MMSZIK Fe, $m> mm, ®JICS«^2O~8OOC0 
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V IV 

mM%J THFim20: i~i: i; 20~80°co 

CHO 
^R7 

R, RR 

R9 

VI VII v 

€SM4t^t/(III)(X=S, O, NH, 
x »s4t^ti(vn)^m#0 mmmm 

-im^ZJgc, HZJ$^-Jgc, Tll> LDA^„ 
SlSiU^-80oC ~80°Co 

NO2 o. 
MO 

CH3NO2 

10 MMM^cl/lMNaOH, KOH, 
nzj^-jgc,, 

«tI«0KL 
15 

g^K> 
uRmmmmm, H(^¥S)KS¥^(TRIS, I$THI?)^RN-¥S«»^W^W 
WIMiko 

fpi, mft, &T, Mc, j«, m&, nm, », pm, 
MW&&, DPP-4 PM 
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(DPP-4)««^0 && 
DPP-4$tl^, 

^0J0^M^[JnTfflB^pW^$!jito \Mw, ffrjfi, ffrJIg, MM, 
wmmmm* ^ymimmmmtyM%, mmmmwM%« n 

TO, mm f?mmm, tmm^mmm, ^mmmmM, mmz^rn 
nmmm* in%n^, ^±i;MM, im±mmmun, uRm^mm, mrnz^rn 
ntfcn&l&ffl, Ms, «IIM° fia^#^J^sj]ii^r^ij^Ry|k]?f^ij, \Mw, 

20 wfi, m^, mmmmmm, mmmjmz*-i?° Mim 

15, m^, mumtpmm, 

25 

iMSftc «|tr^» BP, 
> &•ft ft 

m^mi^mtmmm, mmmmumm^.mm&, mmm 

(DPP-4)«W^f^£, jCS^IIIIIIW 2-MII 
mm, §t®mim> mmm, nm^m^, ̂ PIE^ &%&&&%* 
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i> II ^ HI Wll 

s^^fswifM, &T, mt, J«, M&&, m&, PJK, m&, pm, #I$«K 

/PM, EKJ^; i> ii £& HI PftTFikn-'fsj^-^n 

2-M$tl£^ ®5t^f> DPP-4 ^ 
m&m\DPP-4 rnm^m^-, \^mm^%mmmmmw 

10 

1. ^ BJ ft^nf^f? ftj DPP-4 ^$!J^[J; 
2. m W DPP-4 ftj*n*£'14^; 

Urit, i£8r%i&MM° 

®m\, T^J 

25 

U trans- (2RS, 3RS)-3-M$-2-(2,4,5-HM3£S)'fe$i-5-B&('ffc'£^-l) 
CHO 

CH3N02 aq HCI p. 

p NaOH,aq MeOH additive 
0-10°C 

O^H OH O 

-°\ AICI3 

DCM ^,4^ 

1-2 

DABCO 

r.t. 3d 

OH 

NaBH4 

THF 
Zn, HCI 

F ^ F 

it n-fj1 ( trans-) 

1-1 
W 2, 4, 5 - ¥il(10 g, 62.46 mmol), 5||$¥^(4 mL), ¥11(10 mL^iJ^j^lfy-f!; 
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¥11(60 mL), 7jC(30mL), SM^(2.5 N, 30 5 °C; f— 
^^iPASUB—30-60 min, 5-10 °C; 

^#MAilJil4t#(42.6g,31.25mmol), Mi(13mL), /jC(17 
^MSO-IO °c, *jt^M&$2-4h; ^ 

5 gp#rt/9.8g, r^-%11%, GC-MS : 203. 
^-NMR (400MHz, CDCI3): 5 7.95(d, J=14.0Hz, lH),7.65(d, J=14.0Hz, lH),7.36(d, J=7.2Hz, 

J=16.0Hz, 1H),7.09 (d, J=6.4 Hz, J=16.0Hz, 1H)0 

fSJft 1-2 
AlCl3(82.9g, 600mmol)X 1 L iPA 500mL 

10 #T»o »2,6--¥M¥¥iI(19.92g, 120mmol)$§#^ 200ml ftj—til 
Ih), i2h, TLC 

(2mol/L,600mL)#A,^^:tl/lffi, /KM £®£IPpfX, 7± 
ttil#r^(PE:EA=9:l), #£lj 12.5g r$78.3%0 GC-MS, 138. 

^-NMR (400MHz, CDCI3): 5 10.37(s, lH),7.32(t, J=8.4Hz, lH),7.26(s, lH),6.41(d, J= 8.0 Hz, 
15 1H). 

fffSJft 1-3 
1-1(0.88g, 4mmol)fPl=|=lf0]# 1-2(0.5g, 3.6mmol)^p 50ml t)PA 

—tlAWI?(15mL)BiPADABCO(0.2g,1.8mmol), T»24h, 
TLC5 mmmmmm30mL)$^c&$, 

20 (3*30mi)¥?x, 
ftil#r^^(PE:EA=4: 1), 230mg, 19.6%„ GC-MS , 323. 

^-NMR (400MHz, CDCI3): 5 10.94(s, lH),8.36(s, lH),7.70(m, 1H),6.46 (m, 1H), 7.21(t, 
J=8.4Hz, lH),6.80(s, lH),6.54(d, J=8.4Hz, lH),6,.32(d, J=8.0Hz, 1H)0 

1-4 
25 1-3(3.2 g, lOmmol)^ 500 mL jjpA THF/CH3OH ( 10:1 ) 220 ml 

i)PA®ISft.^(NaBH4)(490 mg, 13 mmol)i?ilmii# 20min, JxlSZ 
10ml S^^UBiPA 100ml W/jc, 

*#, ttJ!#r^l5(PE:EA=10: l)#£lj lAgWi&MW, r^43.7%0 

^-NMR (400MHz, DMSO-^6): 5 9.89(s, lH),7.73-7.64(m, 2H),7.00(t, J=8.0Hz, 1H),6.51 (d, 
30 J=7.6Hz, 1H), 6.40(t, J=8.0Hz, 1H),5.71 (d, J=8.0Hz, 1H), 5.64-5.59(m, lH),3.31(dd, 

J=8.8 Hz, J=16.8Hz, 1H) , 3.22 (dd, J=5.6Hz, J=16.8Hz, 1H)0 

(2RS, 3RS)-3-MS-2-(2,4,5-Hil¥S)^-5-Ii)(4t^t/-l)W^: 
fMXft. PHIJ 6(325mg, lmmol)fR#$zjv(780mg, 12mmol)X lOmL t)PA 6N 

3.2mL BM1 /hW. PH=8, /Jcffi 
35 feJl#T^(PE:EA=2:l)#ilj230mgWfife@#: 

r^n.9%o 
1HNMR (400MHz, DMSO-^6): 5 9.50(s, lH),7.61-7.53(m, 2H),6.88(t, J=8.0Hz, 1H),6.40 (d, 
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J=8.0Hz, 1H), 6.26(t, J=8.0Hz, 1H),4.74 (d, J=9.2Hz, 1H), 3.23-3.17(m, 1H) ,2.93(dd, J=5.2 
Hz, J=16.4Hz, 1H), 2.36(dd, J=10.4 Hz, J=16.4Hz, 1H). LCMS (M+l)+ 296.06o 

2, trans- (8RS, 9RS)- 9-MS-8-(2,4,5--M¥$)-9;10-^SRM|2,3-f|^Ji-2(8H)-S(^fj 
-2) 

Pd(OAc)2, TFA 

0 

F ^ F 

7(177mg, 0.6 mmol)^1HMZj@i(lmL)l=|=l» t)PA Pd(OAc)2(1.68 mg, 0.0075 mmol) 
fPT^j$:li!Zi®0(117mg, 1.8mmol), 5min jp, 22h, 10% 

^#?IJ 35mg r^ 18.5%o 
^-NMR (400MHz, DMSO-^6): 5 8.00(d, J=9.2 Hz, lH),7.69-7.60(m, 2H),7.49(d, J=8.4Hz, 

lH),6.86(d, J=8.4Hz, 1H), 6.31(d, J=9.2Hz, 1H),4.96 (d, J=9.2Hz, 1H), 3.30(m, lH),3.17(dd, 
J=5.6Hz, J=16.8Hz, 1H), 2.65(dd, J=10.4 Hz, J=16.8Hz, 1H), 1.72(m, 2H)0 LCMS (M+l)+ 
348.18o 

3> (8R, 9S)-9-M®-4-¥S-8-(2,4,5-HM^®)-9,10-^MBl:l:Pil[2,3-f]feyi-2(8H)-iM(^t/-3) 
0 

0 0 

XA 
60%mkW, 55°C 

0 

it<J t) 1 

m 

F 
3 

rHtl 7(1.7 g, 5.26 mmol)^p 100ml 50 ml 60% 
t\\KZMZsmZM{2.55 g, 23.67 mmol)BX 55 24 /jMtf, 
jjpA 40mL 
(CH30H:CH2C12=1:8), #£lj 1.02 g 54%0 

1HNMR (400MHz, DMSO-^6): 57.68-7.59(m, 2H),7.55(d, J=8.8Hz, 1H),6.88 (d, J=8.8Hz, 
1H), 6.23(s, lH),4.96(d, J=9.2Hz, 1H), 3.39-3.34(m, lH),3.17(dd, J=5.6Hz, J=16.8Hz, 1H), 
2.67(dd, J=10.0Hz, J=16.8Hz, 1H)0 LCMS (M+l)+ 362.04o 
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4, trans-{2RS, 3RS)-
NO2 

H°^A + F S DABCO H0YYYN°2 

U0H ^ ,,,, o'^r 
F1-1 4-1 

5 W^Xit^ 2,5-~¥il(1.38 g, 10 mmol), tffSJft 1-1(6.09 g,30 mmol), DABCO (0.56 
g, 5 mmol) X 25ml #S'J 2.4g f2" 
$ 74% o 

^-NMR (400MHz, DMSO-^6): 5 9.14(s, lH),7.72-7.65(m, 2H),7.76-6.74(m, 
2H),6.61-6.60(m,2H), 5.66(d, J= 7.6 Hz,1H),5.63-5.58(m,lH), 3.51( dd, J=8.4 Hz, J=12.4 Hz,lH), 

10 3.3(d, J=5.6Hz,lH)o 

fSJft 4-2 
fMX 4-1(167 mg, 0.5 mmol)^ 25mL jjpA THF/CH3OH (10: 1) 27.5mL $§ 

20mino iPA 0.1ml 
^T7KBiPA2ml fejl#r^^(PE:EA=5: 

15 i)#?ij50mg 31%„ 
^-NMR (400MHz, DMSO-^6): 5 9.14(s, lH),7.72-7.65(m, 2H),7.76-6.74(m, 2H),6.61-6.60 

(m,2H), 5.66(d, J=7.6Hz,lH),5.63-5.58(m,lH), 3.51( dd, J=8.4Hz, J=12.4Hz, 1H), 3.3(d, J=5.6Hz, 
1H)0 

(2RS, 3RS)- 3-tl-2-(2,4,5-Hl?S)fei-6-f(M-4)K)M: 
20 ^X4-2(975mg, 3mmol)fR Zn ijv(2.34g, 36mmol)X 17ml ftj, W^PA 6N W 

HCI 11ml, lhB, ZsWlZsWi^M, 
*#, ttJ!#r^l5(PE:EA=l: l),#ilj439mgrtl, r^49.6%0 

^-NMR (400MHz, DMSO-^6): 5 9.50(s, lH),7.61-7.53(m, 2H), 6.88(t, J=8.0Hz, 1H),6.40 
(d, J=8.0Hz, 1H), 6.26(t, J=8.0Hz, 1H),4.74 (d, J=9.2Hz, 1H), 3.23-3.17(m, 1H) ,2.93(dd, 

25 J=5.2 Hz, J=16.4Hz, 1H), 2.36(dd, J=10.4 Hz, J=16.4Hz, 1H)0 LCMS (M+l)+ 296.11 o 

5> (2S,3R)-9- ̂ tS-3-(2,4,5-HifS)-2,3--
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5-5 5 

4^ft 5-1 
¥MH(870 mg,4.62 mmol)^2mL ftJDMF , jjpAPOCl3(796 mg, 

5.2 mmol)jiif 60 Mf&l'J^j^^n^JniPA 20ml EftfeK/K, M 
5 #iij 690mg^lH#o 

/fe$75.5%o LC-MS: 217.10 (M+l)+o 
^-NMR (400MHz, DMSO-^6): 5 10.76(s, lH),8.69(d, J=2.0 Hz ,lH),8.22(d, J=8.8 Hz, 1H), 

7.87 (d, J=9.2Hz, 1H), 7.40 (d, J=9.2 Hz, 1H), 7.12(d, J=9.2 Hz, J=1.6 Hz lH),4.04(s, 3H),3.88(s, 
3H). 

10 ^|I]ft 5-2 
#flX 2.7-— ¥ftS-l-^¥SI(6.0g, 27.9mmol)^p 45ml ^ftktiPA 

AlCl3(ll.lg,83.4mmol). 16h, 150ml 
^®^I^?X(2*150ml)WI/lffiffi^a7jC^^®W3i(2*150ml)^7jCifLM^#*$^X@ 
ft, 3.2g ^^61.3%0 LC-MS: 203.05 (M+l)+, 201.05 (M-l)"0 

15 ^-NMR (400MHz, DMSO-^6): 5 11.93(s, 1H), 10.81(s, 1H), 8.46(d, J=2.0 Hz ,lH),8.04(d, 
J=8.8 Hz, 1H), 7.79(d, J=8.8Hz, 1H), 7.09-7.04 (m, 2H), 3.89(s, 3H),4.04(s, 3H),3.88(s, 3H)0 

Wft 5-3 
7-¥ftS-2-p3S-l-^¥iI(101mg, 0.5mmol), ^ |t]ft l-l(506mg, 2.5mmol, 

5eq), DABCO (56mg, 0.5mmol)^p 50ml 80°Cii#3i^, 
20 ^^BiPA20ml ftJ—E tSttJl#T^(PE:EA=6: 1), #£lj 51mg 

26.4%0 LC-MS: 388.10 (M+l)+0 

^-NMR (400MHz, CDC13): 5 8.82(s, lH),7.78(d, J=8.8 Hz ,lH),7.69(d, J=8.8 Hz ,1H),7.34 (d, 
J= 2.0 Hz, 1H), 7.12(dd, J=2.4 Hz, J=8.8Hz, 1H), 7.07-6.99(m, 2H),6.98(s,lH), 6.90(d, J=9.2Hz, 
lH),4.04(s, 3H)o 

25 4^ft5-4ftJ^$c: 
5-3 (38.7mg, O.lmmol)^ lOmL W1IMS+, ^PA THF/CH30H(10:1)WM^ 
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5.5ml MM, iPA®ISft.^(10mg, 0.26mmol)jpM^ii#^jm#r#Tii# 20mino 

10ml, ZMZMW&, JcikMM 
#S!j20mgftJ&fi£@ft, r^51.4%o 

^-NMR (400MHz, CDCI3): 5 7.73(d, J= 9.2 Hz ,lH),7.66(d, 
5 J=9.6Hz ,lH),7.31-7.25(m,lH),7.10 (dd, J=2.4 Hz, J=8.8 Hz, 1H), 7.05-6.98(m,3H), 5.75 (d, 

J=8.4Hz, 1H), 5.31-5.26(m, 1H),3.94 (s.3H), 3.85(dd, J=8.4 Hz, J=16.4Hz, 1H), 3.55(d, J=6.0Hz, 
.7=16.4 Hz, 1H). 

(2S,3R)-9-¥M-3-(2,4,5-HM¥$)-2,3--S-lH-^#[f]^-2-I$(4t^tl-5)^: 
5-4(233.4mg, 0.6mmol)Zn $zjv(468mg, 7.2mmol)^=" 3.4ml 

10 #pA6NftJHCl$§$&2ml, 50 lh B, R, £ 
ttil#r^^(PE:EA=i: i),#iij49mgrt/, 

22.8%o LC-MS : 360.10(M+l)+o 

^-NMR (400MHz, DMSO-^6): 5 7.91-7.84(m, lH),7.80(d, J= 8.8Hz, lH),7.68(d, 
J=8.4Hz ,lH),7.64-7.62(m,lH),7.17 (dd, .7=4.0 Hz, .7=1.6 Hz, 1H), 7.07 (dd, .7=2.4 Hz, .7=6.4 Hz, 

15 1H), 6.95(d, J=8.8Hz , 1H), 5.48 (d, J= 9.6 Hz, 1H), 5.08-5.01(m, 1H), 3.77 (dd, .7=16.4 Hz, 
J=10.8Hz, 1H), 3.55(d, .7=5.6 Hz, ,7=16.4 Hz, 1H). 

6> (2S,3R)-8- ¥^S-3-(2,4,5-HM^S)-2,3-^fi-lH-^^[f|fe#|-2-JK(4t^t/-6) 

(XNJO 
H 

130°C/12h 

f 
M 

HO' 

H2SO4,H2O 

ether 

HO' 

.OH 

6-1 6-2 6-3 

1-1/DABCO 

20 #flX 2,6-—P236H(5g, 31.2mmol)^P—¥ ¥1^(8.7g, 44.35mmol)^p 130 
5h, TLC mm, #,&^®J^B;!JPA 30ml mnm, 

7^ #ilj5.5g££@ft$Mc, 70%o 
^-NMR (400MHz, DMSO-d6): 5 15.37(d, J=3.2 Hz,lH), 8.46(d, J=2.0 Hz ,lH),9.60(d, J=2.8 

Hz, 1H), 9.53(s, 1H), 8.37(d, J=10.0Hz, 1H), 7.78 (d,J=7.2Hz ,1H), 7.59(d,J=7.6Hz, 2H),7.49(t, 
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J=7.6Hz , J=8.0Hz ,2H),7.31(t, J=7.6Hz , J=7.2Hz ,1H), 7.1 l(m, 2H),6.98(d, J=10.2Hz ,1H)0 

rHt/(6g, 22.8mmol)^p 5ml 7jC, 4ml , t)PA 80ml 
4d, 

35%0 

5 ^-NMR (400MHz, DMSO-d6): 5 10.76(s, 1H), 8.78(d, J=8.8 Hz, 1H), 7.94(d, J=9.2Hz, 1H), 
7.19-7.13 (m, 3H)o 

tffSJft 6-2 
2,6-—P336-l-ll¥ii:(564mg, 3mmol), K2C03 (1.34g, 9mmol)^=" 6ml StJ DMF ^§|fLl^, 

jjpAW¥^(1.28g, 9mmol)B^U^#M, 
10 Jx&, ZMZMW&, r^66.4%o LC-MS: 217.10 

(M+l)+. 
^-NMR (400MHz, DMSO-d6): 5 10.74(s, 1H), 9.02(d, J=9.2 Hz ,lH),8.23(d, J=9.2 Hz, 1H), 

7.58 (d, J=9.2Hz, 1H), 7.39 (s, 1H), 7.3 l(d, J=9.6 Hz, lH),4.03(s, 3H),3.86(s, 3H). 
^|B]#6-3 

15 fMX 2.6-—¥te-l-H ¥11(11.50 g, 0.0532 mol)X 250ml it¥^t^; ^ftdJPA 
AlCl3(21.3g, 0.1597 mol)., 40 °C &#T$£#36h, SI^»JA^7JC^, Z^Wi 

LC-MS: 203.10 (M+l)+, 201.10 (M-l)\ 
1HNMR (400 MHz, DMSO-d6): 6 10.78 (s, 1H) , 8.86 (d, J= 9.2, 1H) , 8.04 (d, J= 8.8 Hz, 

20 1H ) , 7.35(d, J= 2.8 Hz, 1H), 7.28 (dd, Jx = 9.2 Hz, J2 = 2.8 Hz, 1H) , 7.22 (d, J= 8.8, 1H) , 3.86 (s, 
3H) 

fffSJft 6-4 
7-¥ftS-2-p3S-l-^¥iI(101mg, 0.5mmol), {tiifflj l-l(506mg, 2.5mmol, 

1.5eq), DABCO (56mg, 0.5mmol)^p 50ml tiPASjlEKj DCM, 70 °C 
25 &, E¥£u = =1:2 , BPLC-MS: 388.10 

(M+l)+. 
1HNMR (400MHz, CDC13): 5 8.82(s, 1H), 8.01(d, J=9.2 Hz ,1H), 7.77(d, J=8.8 Hz ,1H), 7.34 

(dd, J=9.2 Hz,J=2.4 Hz,lH), 7.12( dd, J=2.8 Hz, 1H), 7.05-7.00(m, 2H), 6.97(s,lH), 3.93(s, 3H) 

fW6-5 
30 ^X4t^t/42(500mg, 1.292 mmol)^250 mL ^M^iPATHF/CH3OH(10:l) 

WM^yt55ml, ^vftb^^yt^iPA®iaM(100mg, 2.642 mmol), MP^P±X 
itlf, IxM 20 min ; Jx.^l^iPATKv^ix.lS, ZJgZJi 

35 100ml jjpA Zn $(835mg, 12.85mmol), jjpA 6 N 
Eft HCI 6 ml, 50 °C#r#TJ5.IS 2 hB, 

ttJi#r^(PE:EA=2 : 1), #iljafert/6-6(175mg,37.8%)o 
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HPLC^t4fe^v#5lJ4t^t/6o LC-MS (M+l)+: 360.15„ 
^NMR (400 MHz, DMSO-d6): 5 7.76 (d, J= 9.2 Hz, 1H), 7.70-7.57 (m, 3H), 7.30 (d, J= 2.4 

Hz, 1H), 7.21 (dd, Jx = 9.0 Hz, J2 = 2.4 Hz, 1H), 7.04 (d, J= 8.8 Hz, 1H), 4.89 (d, J= 8.8 Hz, 1H), 
3.86 (s, 3H), 3.44-3.38 (m, 1H), 3.34 (dd,7i = 16.2 Hz, J2 = 5.6 Hz, 1H), 2.86 (dd, Jx = 17.2 Hz, J2 = 

5 10.0 Hz, 1H), 1.76 (s,2H). 

^f0]#7-l 
fMX TiCl4(7.97 g, 42 mmol)fP 1,1, it¥$fi§(2.53 g, 22 mmol)^ 20 ml H0 

10 15mino fMX 6-)||-2-|5iS?||(4.46g, 20mmol)^p 60ml Eft— 
AiiJ±^SMl^SiU»i2h, 200ml IN W«, —Wl/l 
™7jC®^#M#5lJrt/3.4g, r$67.7%0 LC-MS: 250.95 (M-iy. 

XH-NMR (400MHz, DMSO-^6): 5 11.91(s, 1H), 10.77(s, lH),8.93(d, J=8.8Hz, 1H), 8.17(d, 
J=2.0Hz, 1H), 8.11(d, J=9.2Hz, 1H), 7.73(dd, J=8.8Hz, J=2.0Hz, lH),7.31(d, J=8.8Hz, 1H)0 

15 ^f0]#7-2W^: 

fMXft.pHtl 6-^J|-2-p2iS?-l-||¥iI(40mg, 0.16mmol), 1-1(162.4mg, 0.8 mmol), 
DABC0(9mg, 0.08 mmol) X 10 ml 60°Cii#3i^, 
^BiPA 10ml it¥^#l?,l:®ttjl#r^,#5lj28mg W^Hfe@#,r$40%oLC-MS: 
437.95 (M+l)+, 436.05 (M-l)". 

20 *HNMR (400MHz, DMSO-^6): 5 9.00 (s, 1H), 8.37 (d, J= 9.2 Hz, 1H), 8.23 (d, J= 1.6 Hz, 
1H), 8.03 (d, J= 9.2 Hz, 1H), 7.80 (dd, Jx = 9.2 Hz, J2= 1.6 Hz, 1H), 1.16-1.69 (m, 1H), 7.65-7.59 
(m, 1H), 7.21 (d, J= 8.8 Hz, 1H), 7.03 (s, 1H). 

^|B]#7-3 
fMX 7-2(217mg,0.5mmol)X 50ml iPATHF: CH30H=(10: 1, llml)$§j$, 

25 5ti]ii#^f#iPA®IS4t^(76mg, 2mmol)^imii# 20min, , #PA4>m7K 
M, KITH, JpAlOmlTK, ffl^^(10ml*3)¥?X, 
#?IJ 60mg 27.5%o 

1HNMR (400MHz, CDC13): 5 7.99(s, lH),7.67-7.64(m, 3H),7.28-7.22(m, lH),7.16(d, 
J=9.2Hz,lH), 7.06-7.00(m, lH),5.78(d, J=7.6Hz,lH),5.31-5.26( m, lH),3.90(dd, J=8.4Hz, 
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J= 16 8Hz,lH), 3.59(dd, J= 6.0 Hz, J= 16 8Hz,lH). 

(2S,3R)-8-^-3-(2,4,5-HM^$)-2,3--a-lH-^^[f|^-2-JK(^t/-7)^^: 
fMX7-3(44mg, 0.1mmol)fPMv(78mg, 1.2mmol)X 6ml , iP/UfDMF, ^ 

SM#iPA6N 1.5ml, MfM,gSij50^fog&$ii&, 
5 p, ZMZMW&, ttJl#T^(PE:EA=l:l) 

#?lj 17mg rtl, r^41.5%o 7o LC-MS: 408.05 (M+l)+0 

1HNMR (400MHz, CDCI3): 5 7.94(d, J=2.0Hz,lH),7.67(d, J=8.8Hz ,lH),7.59-7.56(m, 
2H),7.38-7.32(m,lH), 7.12 (d, J=8.8Hz,lH), 7.05-6.98(m, lH),5.03(d, J=8.0Hz,lH),3.44-3.36( m, 
2H), 2.96-2.88(m, 1H), 1.45(s, 2H)0 

TiCU(797 mg,4.2 mmol)^R 1,1-—M¥SBI(253mg, 2.2mmol)^p 2ml Eft—0 
15min0 #flx 7-?Jt-2-i53£||(446mg, 2mmol)^p 6ml Eft— 

15 jjpAilJ±^Ml^, SM#12h, A 20ml IN lftiM#}i, ZMZMW&, 
^C7jat^ffi#, W&UW11^ 440mg, 87.6%„ LC-MS: 253.00 (M+l)+, 251.00 (M-l)". 

1HNMR (400MHz, DMSO-^6): 5 11.94(s, 1H), 10.74(s, lH),8.93(d, J = 2.0 Hz, 1H), 8.14(d, 
J=8.8 Hz, 1H), 7.85(d, J=8.4 Hz, 1H), 7.73(dd, J=8.8 Hz, J=2.0Hz, lH),7.29(d, J=9.2 Hz, 1H)0 

tffW 8-2 |ft^)j£: 
20 fMXft.pHtl 7-M-2-MM-1-M ¥11(300 mg, 1.2 mmol), {tiifflj 1-1(1.22 mg, 6 mmol), 

DABCO ( 134.4 mg, 1.2 mmol) X 25 ml WDIilt, 70°C»M, foM 
PA 50ml ift—#SU 212 mg f ¥ 40.6 %„ 

LC-MS: 438.00 (M+l)+. 
1HNMR (400MHz, CDCI3): 5 8.77(s, 1H), 8.25 (m, 1H), 7.83 (d, J=8.8Hz, 1H, 7.76(d,J=8.4Hz, 

25 1H),7.57 (dd, J=6.0 Hz, J=8.8Hz, 1H), 7.07-6.99(m, 4H)0 

^|B]# 8-3 |ft^)j£: 
fMX 8-2(26lmg,0.6mmol)X 50ml WMlt, jjPATHF: CH30H(10: 1, 22ml)$§j$, M 

ilii#^f#iPA®IS4t^(45.6mg, 1.2mmol)i?&|f;# 20min, , #PA4>m7K$^C 
&M> ffilfll, #PA 10ml 7jC, ffi^^(10ml*3)¥?X, 

30 m, #?lj65mg r^24.8%0 
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1HNMR (400MHz, CDCI3): 5 7.92(s, lH),7.72-7.68(m, 2H),7.52(dd,J=1.6, J=8.8,lH),7.15(d, J= 
8.8,lH),7.06-6.95(m, 2H),5.80 (d, J=7.2Hz,lH), 5.31-5.26(m, 1H), 3.87(dd, J=16.4 Hz, J=8.0 
Hz,lH), 3.54(dd, J= 5.6 Hz, J= 16 ,4Hz,lH). 

ik&VB-8 
5 ^X8-2(44mg, 0.1mmol)fPMv(78mg, 1.2mmol)X 6ml ift^If^yt^, ^P/UtDMF, ^ 

SM#iPA6N iftM^yf 1.5ml, 50 
R, ZMZMW&, ttH#T^(PE:EA=i:i) 

#?lj 20mg r^, 48.8%o LC-MS (M+l)+: 408.00o 

1HNMR (400MHz, CDCI3): 5 8.00(s, lH),7.84(d, J=8.4Hz ,lH),7.76(d,J=8.8 Hz,lH), 
10 7.71-7.59(m, 2H), 7.52(d, J=8.8Hz, J=2.0Hz,lH),7.13 (d, J=8.8 Hz,lH), 4.96(d, J=9.2 Hz,lH), 

3.49-3.43(m, 1H), 3.36(m, 1H), 2.86(d, J=10.0Hz, J=10.8Hz,lH),1.45(s, 2H). 

^|B]#9-1 |ft^)j£: 
15 TiCl4(398.5 mg, 2.1mmol)fR 1,1- H,¥SH(126.5 mg, 1.1 mmol)^p 2 ml 

0 15min0 fMX 6-fRil=-2-||Ij)(169 mg, lmmol)^p 6ml Eft— 
iPAilJ±^SMl^SyU»12h, A 20ml IN m«, W 

350mg, rm 75.4%o LC-MS: 196.05 (M-l)". 
1HNMR (400MHz, DMSO-^6): 5 12.22(s, 1H), 10.76(s, lH),9.11(d, J=9.2Hz, 1H), 8.50(d, 

20 J=2.0Hz, 1H), 8.22(d, J=8.8Hz, 1H), 7.88(dd, J=9.2Hz, J=2.4Hz, lH),7.39(d, J=9.2Hz, 1H) 

fSJft 9-2 ift^: 
fMXft.pHtl 6-#tS-2-p3S-l-^¥SI(197mg, lmmol), l-l(609mg, 3 mmol), DABCO 

(112 mg, 1 mmol) ll°Cii#25min, n^jntiPA 10ml Eft— 
#SU 102mg r^26.7%0 LC-MS: 381.05 (M-l)". 

25 1HNMR (400MHz, CDC13): 5 8.80(s, lH),8.19(m, 2H), 7.93(d, J=8.8Hz,lH),7.82 (dd, J=9.2Hz, 
.7=1.6 Hz, 1H), 7.19( d, J=9.2Hz, 1H), 7.09-7.00(m, 3H)0 

fW9-3 ift^: 
fMX9-2(176mg, 0.5mmol)X 50ml iPATHF: CH30H(10: 1, 22ml)$§j$, 

Milii#^f#iPA®IS4t^(76mg, 2mmol)i?yl!m.ii# 20min, , #PA4>m7j 
30 M, KITH, jjpAlOml/JC, ffl^^(10ml*3)¥?X, 

#?IJ 57mg 32.2 %„ 
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1HNMR (400MHz, DMSO-^6): 5 8.57(d, J=1.6Hz ,1H), 8.09(d, J=8.8Hz ,1H), 7.98(d, .7=9.2 
Hz ,1H), 7.87(d, J=8.8Hz , J=1.6Hz ,lH),7.80-7.70(m, 2H),7.36(s, .7=9.2 Hz ,1H),5.96 (d, 
J=8.0Hz,lH), 5.85(dd, .7=6.8Hz, .7=14.8Hz, 1H),3.85 (d, J=7.2Hz,2H). 

5 #flX 9-3(38.4mg, 0.1mmol)fP#®(78mg, 1.2mmol)^p 10ml 
A 6N Wife@1^11.5ml, 50 

ttM#r^(PE:EA=l:l)#ilJ 17mg rtl, 
/fe$48%0 LC-MS (M+l)+: 355.10o 

1HNMR (400MHz, DMSO-^6): 5 8.50(d, J=1.6Hz,lH),8.00(d, J=8.8Hz ,lH),7.88(d, 
10 J=8.8Hz ,1H), 7.81(d, J=8.8Hz , J=1.6Hz ,1H),7.72-7.59 (m,2H), 7.25(d, J=8.8Hz,lH), 5.00(d, 

J=9.2Hz, 1H),3.45-3,36( m, 2H), 2.90(d, J=8.8Hz , J=16Hz ,1H)0 

10, trans-(2RS,3RS)-8-^®TOS-3-(2,4,5-HM^)-2,3-—^-lH-;£#[f]£#-2-®ceffc"£ 
tl-10) 

15 

HOOC. 

H2SO4, H2O 
reflux 

illWJ 9(trans-) itl10(trans-) 

It/ 9(35.4mg, 0.1mmol)^p 45%li)iL@l^#y-fl(1.8mL)l=|=l» 
ZMZMW&, ttJl#T^l5(DCM: CH30H=10:1), #?lj8mgfi£ 

/fe$22%0 LC-MS (M+l)+: 374.10 
1HNMR (400MHz, DMSO-^6): 5 8.49(d, J=1.6Hz,lH),8.13(dd, J=8.8Hz , J= 1.6 Hz ,lH),7.87(d, 

J=8.8Hz ,1H), 7.79(d,J=9.2Hz,lH),7.49-7.43 (m, 1H), 7.32-7.25(m, 1H), 7.15(d, J=8.8Hz, 1H), 
20 5.17(d, J=8.4Hz,lH),4.6( s, 1H), 3.64(m,lH), 3.44(dd, J=8.8Hz , .7=16.4 Hz , J=5.6Hz ,1H, 3.05(dd, 

J=16.4Hz, J=9.2Hz,lH)0 

11, trans-(2RS,3RS)-9-^S-3-(2,4,5-HM^S)-2,3-HiL-lH-^^[f|feyi-2-JK(^t/-l 1) 

OH 

11-1 
11-2 

NO-

11-3 11-4 

Zn.HCI 

50 "C 
itSWl 11 (trans-' 

tffW 11-1 
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fMX 74l-2-itIj>(2.22g, 10mmol)> CuCN(1.08g, 12mmol)X 3ml |ft DMF MHQk 
16O°C0^t3h, K^lS|#SlS^B^£PilJ^U, iPA20ml W/jC, ZMZ± 

I^?X° ZM-7)sW%M.^ih, #?IJ 1.4g^£$Mc, r^83%o 
1HNMR (400MHz, DMSO-^6): 5 10.18(s, 1H), 8.35(s, lH),7.97(d, J=8.0Hz, lH)„7.91(d, 

5 J=8.4Hz,lH), 7.52(dd, J=8.4Hz, J=1.6Hz, lH),7.29-7.27(m, 2H) 
tffW 11-2 |ft^)j£: 
f^lX TiCl4(3.99 mg, 21mmol)fR 1,1-—H,^3611(1.265 mg, 11 mmol)^p 20ml — 0 

15min0 #flX 7-fR36-2-||i|)(1.69 mg, 10mmol)^p 40ml Eft— 
iPAilJ±^SlSyt^SyU»12h, A 20ml IN m«, W 

10 500mg, r$25.3%0 LC-MS: 196.10 (M-l)-O 
1HNMR (400MHz, DMSO-^6): 5 12.11(s, 1H), 10.77(s, 1H), 8.25(d, J=9.2Hz, 1H), 8.22(d, 

J=8.8Hz, 1H), 8.10(d, J=8.4Hz, 1H), 7.74(dd, J=8.4Hz, J=1.6Hz,lH), 7.45(d, J=9.2Hz, 1H) 
tffW 11-3 |ft^)j£: 
^X4t^t/7-ftS-2-P3S-l-il¥iI(197mg, lmmol), 1-1 (609mg, 3 mmol), DABCO (112 

15 mg, lmmol) 1 l°Cii# 25min, J^lS^n^JniPA 10ml Eft—JM. 
#S!J 112mg r^29.3%0 LC-MS: 383.15 (M+l)+, 381.00 (M-l)-. 

*HNMR (400MHz, DMSO-^6): 8 9.21 (s, 1H), 9.11 (s, 1H), 8.16 (d, J= 9.2 Hz, 1H), 8.12 (d, 
J= 8.8 Hz, 1H), 7.81 (d, J= 8.4 Hz, 1H), 7.76-7.71 (m, 1H), 7.69-7.61 (m, 1H), 7.35 (d, J= 8.8 Hz, 
1H), 6.99 (s, 1H), 7.06 (s, 3H). 

20 11-4 |ft^)j£: 
fMX ll-3(176mg, 0.5mmol)X 50ml iftSMl^, iPATHF: CH30H(10: 1, 22ml)$§j$, 

M^IE#tS®#PA®itJftJl*l(76mg, 2mmol)i?yl!m.ii# 20min, JxlS^n^Jn, iPAil>m7-K 
M, KITH, jjpAlOml/JC, ffl^^(10ml*3)¥?X, 
#?IJ 57mg 32.2 %„ 

25 {k&yj ii 
#flX 11-4(38.4mg, 0.1mmol)fR#$zjv(78mg, 1.2mmol)^p 10ml Eft^H^!^, 

jjpA 6N iftM^t 1.5ml, 50 
ff^P, ZMZMW&, ttH#r^v^(PE:EA=l:l)#ilJ 17mgrtl, 

48%a LC-MS (M+l)+: 355.lOo 
30 12, (2S,3R)-8,9-—¥ftS-3-(2,4,5-HM^)-2,3-—i[-lH-^^[f|^i|-2-JK(^'^t/-12) 
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OH l.l-_afFBjj /0 OH 1-1/DABCO 

"O 
12-1 

F 

12-1 
1, l-~ it ¥1)1(0.62 g, 0.0054 mol)X 250 mL llfiSil]-it¥^, 

40 °C^^#T,iPA0il4tlt(2.Og, 0.0102 mol), 0 °CftJ&#T$£#15min; fMX 6, 7-~ ¥ 
5 M-2-ilIi)(lg, 0.0049 mol)^®m it ^, MKMMM A|lJ±^^ 

fMHJA50mL 
WIN ^M#ih, ZMZM^M, 

BP#rnnno LC-MS: 233.10 (M+l)+, 231.10 (M-l)". 
1HNMR (400 MHz, CDCI3): 5 12.85 (s, 1H) , 10.75 (s, 1H) , 7.82 (d, J= 9.2 Hz, 1H ) , 7.64 (s, 

10 1H) , 7.10 (s, 1H) , 6.99 (d, J= 8.8, 1H) , 4.05 (s, 3H) , 3.99 (s, 3H) 
tffW 12-2 
f^lX.6,7-— ¥^36-2-iR3£-l-|||i:(200 mg, 0.8618 mmol), 1-1(875 mg, 4.3103 mmol), 

DABCO(97 mg, 0.8661 mmoO^ifJit1^, J±$, 120 °C 
SlS30min; #PA—ttil#r^(DCM:PE=l : 2), BP#/3^ 

15 LC-MS: 418.10(M+1)+. 
*HNMR (400MHz, DMSO-^6): 5 9.12 (s, 1H), 7.85 (d, J= 8.8 Hz, 1H), 7.75-7.68 (m, 1H), 7.72 

(s, 1H), 7.53-7.46 (m, 1H), 7.34 (s, 1H), 6.95 (s, 1H), 6.94 (d, J= 8.4 Hz, 1H), 4.04 (s, 3H), 3.87 (s, 
3H). 

tffW 12-3 
20 47(50 mg,0.1200 mmol)^ 50 mL WDIilt, ftM^iPA THF/CH3OH(10:1) 

WM^rt5ml, MMWMM, ^vftb^^t^iPA®iaM(10mg, 0.2642 mmol), MP^P±X 
itlf, IxM 20 min ; JxlSs^tiPA/K^^Jx.lS, ZJgZJi 
¥?X, 

tffW 12-4 
25 50ml iPA Zn ®(8.35 mg, 1.285 mmol), jjpA 6 N 

Eft HCI 2 ml, 50 °C#r#TJ5.IS 2 hB, 
ttJ!#r^l5(PE:EA=2 : 1), #?lj LC-MS (M+l)+: 
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390.15o 
^NMR (500 MHz, DMSO-d6): 5 7.70-7.57 (m, 2H), 7.55 (d, J= 8.8 Hz, 1H), 7.28 (s, 1H), 

7.10 (s, 1H), 6.90 (d, J= 8.8 Hz, 1H), 4.87 (d,J= 9.2 Hz, 1H), 3.92 (s, 3H), 3.86 (s, 3H), 3.44-3.38 
(m, 1H), 3.32 (dd, Ji = 15.0 Hz, J2 = 5.6 Hz, 1H), 2.82 (dd, Ji = 16.4 Hz, J2= 10.0 Hz, 1H), 1.62 (s, 

5 2H). 
{£&%! 12: 12-4 12o 
13, trans-(2RS,3RS)-9-(4-(Ep$tH®)3^gi)-3-(2,4,5-HM^®)-2,3-—M-lH-3£#[f]fyi-2-

10 fffW 13-1 
M 8-2(300 mg, 0.69 mmol), 4-¥5Hfjfc36¥fflli!(276 mg, 1.38 mmol)^§^P¥¥(2.8 mL); fnJ#f 

^ 5%MH^fHfi(39.9mg); M.MH 15 min; , 80 °C&0 ih; 

jjpA NaHC03 MM(2 M, 1.4 mL), ^11(1.4 mL), 24 h; fa^^^PA 
SmW/jC, »NaCl/K^«i§, ^C/jC Na2C03^t, 

15 IH =2:1 SP#rt/274mg, 77.7 %0 

LC-MS: 512.10 (M+l)+. 
1HNMR (400 MHz, DMSO-d6): 5 9.30 (s, 1H) , 8.75 (s, 1H) , 8.25(d, J= 8.8 Hz, 2H), 8.09 (d, J 

= 8.8 Hz, 2H ) , 8.06(d, J= 8.4 Hz, 2H), 7.90 (dd, Jx= 8.0 Hz, J2 = 1.2 Hz, 1H) , 7.73-7.67 (m, 1H), 
7.71-7.54 (m, 1H), 7.19 (d, J= 9.2 Hz, 1H), 7.03 (s, 1H), 3.30 (s, 3H) 

20 fffW 13-2 
7(250 mg, 0.4892 mmol)$|$|$|^P 3 mL ^C/jC , #t)PA 30 mL 

tt, ^^^ftUjPA®JiS4t£|*I(74 mg, 1.955 mmol), 20 min, ELMZn^, 

ih&yg 13 
25 I 8(250 mg, 0.5175 mmol), 5 mL , ft^t^PA 12 mL ftj 6 N 

M^RMV(406.1 mg, 6.210 mmol), £ 55 "CTMSlSM, 
yf; S^B^^yt^iPAt^RWNaHC03,^MytM^t4, 5%ZMZMW&, 
y§,^7jCNa2S04^t;ffi^^ =1:2 attJU/rfei#, SP#rtl°LC-MS (M+l)+ : 
484.20 o 
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1HNMR (400 MHz, DMSCM,): 5 8.15 (s, 1H), 8.11 (d, J= 8.8 Hz, 2H) , 8.05(d, J= 8.4 Hz, 
2H), 8.01 (d,J= 8.4 Hz, 1H) , 7.08-7.77(m, 2H), 7.72-7.65 (m, 1H), 7.63-7.58 (m, 1H), 7.15 (d,J= 
8.8 Hz, 1H), 4.98 (d, J= 8.8 Hz, 1H), 3.58-3.46 (m, 1H), 3.26 (s, 3H), 3.01-2.95(m, 1H) 

14, (2S,3R)-9-(3-(^a^S)^8)-3-(2,4,5-HM^S)-2,3-H^-lH-^^[fTavi-2-®(4t^tl 
5 -14) 

14-1 
M 8-2(500 mg, 1.15 mmol), 3-¥5Hfjfc36¥fflli!(459.8 mg, 2.30 mmol)^§^P¥¥(4.6 mL); |R] 

5%MH^fHfi(66.4mg); M/^15min; 80 °C&0 ih; 

10 »ANaHCCM«(2M,2.3mL), £I?(2.3mL), 24 h; fr^^P 
ASmW/jC, »NaCl/K^«}§, ^7jCNa2C03X 
£t, = ZMZM =2:1 WilJFMttjltrfeiftt, BP#rtJo LC-MS: 512.10 
(M+l)+. 

1HNMR (400 MHz, DMSO-d6): 5 9.30 (s, 1H) , 8.73 (s, 1H) , 8.46 (s, 1H) , 8.34 (d, J= 8.80 Hz, 
15 1H ) , 8.09(d, J= 9.2 Hz, 1H), 8.07 ( d, J= 8.8 Hz, 1H) , 8.01 ( d, J= 8.0 Hz, 1H) , 7.92 (dd, Ji= 8.0 

Hz, J2 = 1.6 Hz, 1H) , 7.84 (t, J= 8.0 Hz, 1H) , 7.77-7.67 (m, 1H), 7.63-7.57 (m, 1H), 7.19 (d, J = 
8.8 Hz, 1H), 7.03 (s, 1H), 3.36 (s, 3H) 

tffW 14-2 
W 14-1(250 mg, 0.4892 3 mL ^C7jC¥I?^, MA 30 mL 

20 ^^^ftUjPA®JliftJl*I(74 mg, 1.955 mmol), 20 min, iJPA/jC^^Jx. 
is, ZMZMW&, ^7jcNa2co3^#, 

ih&yg 14 
M 14-2(250 mg, 0.5175 mmol), 5 mL fa^^^iPA 12 mL 6 N it 

»W(406.1 mg, 6.210 mmol), £ 55 "CTMSlSM, 
25 SlS^B^^t^iPAt^RWNaHC03,^fR^tM^t4, 

^C7jCNa2S04^#; RZMZM : =1:2 attJU/rfei#, BP#fifertl° LC-MS : 
484.10 (M+l)+0 

1HNMR (400 MHz, DMSO-d6) : 5 8.32 (s, 1H) , 8.21 (d, J= 7.6 Hz, 1H) , 8.14(s, 1H), 8.02 (d, J 
= 8.4 Hz, 1H ) , 7.98(d, J= 7.6 Hz, 1H), 7.83-7.78 (m, 3H), 7.73-7.69 (m, 1H), 7.67-7.61 (m, 1H), 

30 7.14 (d, J= 8.8 Hz, 1H ), 4.97 (d, J= 9.2 Hz, 1H), 3.58-3.52 (m, 1H), 3.50-3,44(m, 1H), 3.35 (s, 3H), 

8-2 
14-1 

14-2 {kfttyj 14 
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2.98 (dd, Ji = 16.2 Hz, J2 = 10.0 Hz, 1H ) 

5 fffW 15-1 
^X4t^t/2-P3S-l-il¥iI(6g, 34.87mmol), l-l(6.37g, 31.32 mmol), DABCO 

( 3.9g, 34.87 mmol) X 250 ml jjpA lOOmL ffiZMZM, 70 
M=f-Z,MZ,m, # 

SO 1.5g r$ 13%o LC-MS: 358.10 (M+l)+. 
10 *HNMR (400MHz, DMSO-^6): 5 9.02 (s, 1H), 8.40 (d, J= 8.4 Hz, 1H), 8.05 (d, J= 9.2 Hz, 

1H), 7.94 (d, J= 8.0 Hz, 1H), 7.75-7.64 (m, 2H), 7.64-7.57 (m, 1H), 7.53 (t, J= 8.0 Hz, 1H), 7.16 (d, 
J= 8.8 Hz, 1H), 7.03 (s, 1H). 

tffW 15-2 
fMX 15-l(1.2g, 3.4 mmol)^ 100ml WMlt, iPA THF: CH30H(10: 1, 55ml)$§j$, 

15 M^jii#^f#iPA®ISft.^(0.38 g, 10.1mmol)SMiE#20min, JxlS^n^jp, tiPA^jfoR# 
jKfcfe, ffilTII, iPAlOml/JC, ffl^^(10ml*3)¥?X, 

ih&yg is 
15-2 10 mL fa^^^PA 6 mL W 6 N M 

20 »#(1.10 g, 1.70 mmol), 'tyU'tJiTSlSM, 

Na2S04zFi#; J%ZMZM : Mfi§ =1:2 attjU/rfeif, gp#920mg ffi^r 
84 %„ LC-MS: 330.10 (M+l)+. 

*HNMR (400 MHz, DMSO-d6): 7.87 (d, J= 3.6 Hz, 1H), 7.85 (d, J= 4.0 Hz, 1H), 7.72 (d, J = 
25 8.8 Hz, 1H), 7.70-7.59 (m, 2H), 7.55 (t, J= 7.6 Hz, 1H), 7.40 (t, J= 7.6 Hz, 1H), 7.09 (d, J= 8.8 Hz, 

1H), 4.93 (d, J= 9.2 Hz, 1H), 3.45-3.34 (m, 2H), 2.88 (dd, Ji = 15.8 Hz, J2= 9.2 Hz, 1H), 1.69 (s, 
2H). 

16. N-((2S,3R)-2-MS- 3-(2,4,5-HM^)-2,3--a-lH-^^[f]feyi-8)-¥5*M^t( 
-16) 
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CHO 

DCM, Et3N n'|^o 
0°C, 30 min 16-1 

.0. 
TiCI, .0. 

r.t. ,12 h i,o 
16-2 

DCM 
r.t., 36 h QHN 

>-o 16-3 

CHO 

•OH 1-1/DABCO 

EA 
70 °C, overnight 

CH30H, THF 
r.t., 20 min 

Zn, HCI 

EtOH 
r.t., 3 h m 

/S-0 ft^16 

tffW 16-1 
^X4t^t/6-¥M-2-ilI$(7g, 0.04044mol), H^I$(6g, 0.06067 mol)f 100 mL WS 

at, 15mL W-Ht¥^«, 40 0C^#T^15min; 
5 IM(7g, 0.06067 mol), 0 30 min, TLCtSI, iPASmWS 

If- ttJi#T^(PE: EA 
= 2 : 1), #^feW@#5.6g, r^55.2%o LC-MS: 252.10 (M+l)+, 250.10 (M-l)+. 

^NMR (400 MHz, DMSO-4,): 5 9.78 (s, 1H), 7.79 (d, J= 12.0 Hz, 1H), 7.77 (d, J= 12.0 Hz, 
1H), 7.63 (d, J= 1.6 Hz, 1H ), 7.35 (dd, Ji = 8.8 Hz, J2 = 2.0 Hz, 1H), 7.29 ( d, J= 2.4 Hz, 1H), 7.15 

10 (dd, ^ = 8.8 Hz, J2 = 2.4 Hz, 1H), 3.86 ( s, 3H) , 3.00 (s, 3H). 

fffSJft 16-2 
fMXl, 1- —il ¥$ff(1.374 g, 0.0118 mol)f 250 mL iPA30mLW—it¥ 

iPA TiCl4 (2.2 mL, 0.0199 mol) , 0 °C 15 min; 

tl 16-1(2 g, 0.0080 mol)f WW—it, SiU^#36 
15 h, SlS^BiPASfiW l N WiMM, £t, ttJi#T^(PE : 

EA = 2 : 1), 1.515 g, J68.2%0 LC-MS: 280.10 (M+l)+, 278.05 (M-l)+ 

*HNMR (400 MHz, DMSO-4,): 5 10.74 (s, 1H), 9.98 (s, 1H), 9.06 (d, J= 9.2, 1H), 8.25 (d, J= 
9.2 Hz, 1H ), 7.72(d, J= 2.0 Hz, 1H), 7.59 (d, J= 9.2 Hz, 1H), 7.50 (dd, Ji = 9.2 Hz, J2 = 2.0 Hz, 
1H), 4.05 (s, 3H), 3.06 (s, 3H). 

20 ^|I]#16-3W^: 
16-2(1.5 g, 0.0054 mol)f 250 mL WSMlt, ftSMl^PASmWf £IW 

-it ¥£u, ^SMlt^ft[:iPAHit4t^(4.869g, 0.03652 mol), MP^P 

M, ZMZMW&, M^ik/jc®, If- ttil#r^^(PE : EA=I : 

25 1), 1.021 g, 71.6 %„ LC-MS: 266.10 (M+l)+, 264.00 (M-l)-. 
1HNMR(400MHz, DMSO-4,): 5 11.83 (s, 1H), 10.78 (s, 1H), 9.91 (s, 1H), 8.93 (d, J = 9.2Hz, 
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1H), 8.09 (d, J = 9.2 Hz, 1H), 7.68 (d, J = 2.0 Hz, 1H), 7.48 (dd, Jx = 9.2 Hz, J2 =2.4 Hz, 1H), 7.24 
(d, J= 8.8 Hz, 1H), 3.04 (s, 1H). 

16-4 |ft^)j£: 
t/2-P5S-6-¥5fIMS- 1-H¥ 11(900 mg, 3.3957 mmol), 1-1(1.032 g, 

5 5.0936 mmol), DABCO (380 mg, 3.3957 mmol)f 50ml |ft®EMlt, ^PASmW EA, 70 °C 
it=2 : i BP#i^ife@# 850mg, r 

^ 52.7 %„ LC-MS: 449.00 (M-l)-. 
*HNMR (400MHz, DMSO-^6): 5 10.03 (s, 1H), 8.99 (s, 1H), 8.39 (d, J= 9.2 Hz, 1H), 7.99 (d, 

J= 9.2 Hz, 1H), 7.76-7.68 (m, 2H), 7.63-7.54 (m, 2H), 7.14 (d, J= 9.2 Hz, 1H), 7.00 (s, 1H), 3.07 (s, 
10 1H). 

fffSJft 16-5 |ft^)j£: 
16-4(800 mg, 1.777 mmol)f 250 mL ftMtiPA 

THF/CH3OH(10:l)WM^t 55 ml, MMiPMM, mg, Mil 
mmol), MPiPffillf, ^M^JEfKj&#TixJ!S20min, IxM 

T~J5J3L 
ih&yg i6 ift^: 

40 ml ift^If^tt, iPAZnijv(1150mg, 17.692 mmol), jjpA 
6 N EKJ HCI 10 ml, 2-3 h JB, ^ 

20 ttJi#r^(PE:EA=l : 2), I70mg, 
22.7 %„ LC-MS: 423.10 (M+l)+0 

*HNMR (500 MHz, DMSO-4,): 5 7.84 (d, J= 9.0 Hz, 1H), 7.69-7.62 (m, 3H), 7.62-7.58 (m, 
1H), 7.44 (dd, Ji = 9.0 Hz, J2= 2.0 Hz, 1H), 7.08 (d, J= 9.0 Hz, 1H), 4.92 (d, J= 9.0 Hz, 1H), 
3.44-3.40 (m, 1H), 3.34 (dd, Jx = 16.3 Hz, J2= 6.0 Hz, 1H), 3.01 (s, 3H), 2.86 (dd, Jx = 16.3 Hz, J2 = 

25 10.5 Hz, 1H). 
i6o 

17, (2S,3R)-8- ¥li®fe®-3-(2,4,5-Hg;^$)-2,3--fi-lH-^^[f]^-2-JK(^tf-17) 
CHO CHO 

°rrr0^ ci Tici4 oA|C|3 J^J^Y'OH I-I/DAB^ 
+ CI^^O^* DCM DCM EA, reflx 

I 0 °C - r.t. | r. t., 36 h ? 
17-1 1 17-2 

o °C E^MlttiPA TiCl4 (14 g, 0.07040 mol) , 0 °C ^#T»15min; 
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mx 6-¥M-2-¥5fIMil(4 g, 0.01693 mol)f 
SM#36h, TLCtti, SlS^BiPASmW 1N 

3.275 g, J73.5 %„ 
5 tf0]#17-2W^: 

»2-¥M-6-¥5fIMil-l-il¥iI(3.2g, 0.01211 mol)f 250ml # 
ftfciP A A1C13 (18.2529 g, 0.1369 mol)., ^^J±I^T»36h, fcM&gMB, SlS»JA^ 

fx, 
ttH#T^(PE : EA = 3 : 1 1.250 g, 41.25 %„ 

10 tfe]#17-3W^: 
6-¥5fIMil-l-¥IM-2-ilIi)(1.250 g, 0.0062 mol), Vc&%Q 1-1(1.851 g, 0.0074 

mol), DABCO(652mg, 6.2 mmol)f 50 mL EKJiTraTMl'f1, t)P 
^0^, SiS^Bttjl#r^(DCM : PE = i : i), sp#^rt/o.5g, r^%ji8.6°/0o 

17-4 
15 fMX4t^tl(0.5 g, 0.0012 mol)f 250 mL ftMtiPA THF/CH3OH(10:1) 

WM^ytl50mL, MMWMM, ^vftfcfa^lt;!jPA®JSM(459mg, 0.0121 mol), MP^P± 
SIS20min; 

±B, SlSyt^pA/jcv^SlS, ZMZMW&, 

20 ih&yg 17 W^i^: 

30 ml iPAZnijv(1.388 g, 21.353 mmol), jjpA 6 

NWHCU«6ml, ^M^H&#T&$2-3hB, TLCMli], 

WBA^Wm.^R, — it¥^¥?X, ttHt/r 
#^(PE:EA=1 : 1), #ilJfifert!450mg(ffinnn)o 

25 nmn^rn n. 
^NMR (500 MHz, DMSO-d6): 5 8.52 (d, J= 2.0 Hz, 1H), 8.08 (d, J= 9.0 Hz, 1H), 8.01 (d, J = 

9.0 Hz, 1H), 7.97 (dd, Jx = 8.5 Hz, J2 = 2.0 Hz, 1H), 7.72-7.67 (m, 1H), 7.66-7.60 (m, 1H), 7.26 (d, J 
= 9.0 Hz, 1H), 4.99 (d, J= 9.5 Hz, 1H), 3.47-3.43 (m, 1H), 3.42 (dd, Ji = 17.5 Hz, J2= 5.5 Hz, 1H), 
3.26 (s, 3H), 2.93 (dd, Ji = 15.8 Hz, J2= 10.0 Hz, 1H), 1.74 (s, 2H). 

30 18, trans-(2RS,3RS)-8-t^l#-3-(2,4,5-HM^S)-2,3-—M-lH-^^[f|'fei|-2-JK(ft^t/-18) 
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CHO / y 

fl^Y'V0'" ?' TiC|41 HO 
+ CI^T>^ DCM P-ToSH, Toluene 

r.t,12 h Br ^ ̂  reflux, overnight Br ^ 

fSJft 18-1 W^£: 
W4X 1, 1 - — it¥$fi§(3.65 g, 0.0318 mol)f 500 mL W5Mlt, jjpA 30 mL W— 

IcO^ltiPA TiCl4 (5.8 mL, 0.0530 mol) , 0 °C 15 min; W4X 6- ^-2 
5 - ¥tt$H(5g, 0.0212 mol)f WW—it ¥:Kt, , ^U^#36 

h, SlS^BiPASrnW l N WiMM, ZMZM^M, £t, ttJi#T^(PE : 

EA = 4 : 1), BP3.145 g, r^-%J56.2%c LC-MS: 265.00 (M+l)+. 
^NMR (400 MHz, CDCI3): 5 10.83 (s, 1H), 9.15 (d, J= 9.2, 1H), 7.92 (d, J= 9.2 Hz, 1H ), 

7.89(d, J= 2.0 Hz, 1H), 7.64 (dd, Ji = 9.2 Hz, J2 = 2.0 Hz, 1H), 7.29 (d, J= 9.2 Hz, 1H), 4.04 (s, 
10 3H). 

fffSJft 18-2 W^: 
^?X6-^-2-¥ttS-l-il¥iI 18-1(3.145 g, 0.0119 mol), 1?(4.437 g, 0.0715 mol), M 

¥S¥5f®(123 mg, 0.0007 mol)f 100 mL WSMlt, ftM^PASmW , iP±^xKH, 
150 °C 

15 If, ttJi#r^(PE : EA = 6 : l), 
WfcM&MW 2.275 g, r^.%J 67 %„ LC-MS: 309.05 (M+l)+. 

fffSJft 18-3 W^: 
W^Xit^ 18-2(2.28 g, 0.0074 mol), Xantphos(0.214 g, 0.0004 mol), It®IE(0.083 g, 0.0004 

mol), 5^@lffe(4.824 g, 0.0148 mol)f 100 mL W—5MI43, W'lWi^T, 
20 ffl£lt»]A 10 mL W¥$, #SA*(0.967 g, 0.0111 mol), 30 

min, 80 TLCMH, iPASmW/jC, ZMZ± 
I^?X, ^c/JatMfi#, ttJ!#r(PE : EA = 2 : 1)#^, UM&MW, 

fffSJft 18-4 W^: 
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27-3 f SMI't, iPASmW^I?, iPASmW IN KtiM, 
^60 °CftJ&#T, ;M0^2-3h, 
ft, «, »ttM#r^l5(PE : EA = 2 : 1)» 1.6g, 80%„ LC-MS: 
272.20 (M+l)+. 

5 ^NMR (400 MHz, CDCI3): 8 10.85 (s, 1H), 9.18 (d, J= 9.6 Hz, 1H), 7.92 (d, J= 8.8 Hz, 
1H), 7.38 (dd, Ji = 9.6 Hz, J2 = 2.4 Hz, 1H), 7.24 ( d, J= 9.2 Hz, 1H), 7.05 (d, J= 2.4 Hz, 1H), 4.02 
( s, 3H) , 3.91 (t, J= 4.8 Hz, 4H), 3.24 (t, J= 4.8 Hz, 4H). 

fSJft 18-5 
f^lX 2-¥^36-6-^l#-l-||¥ii: 18-4(1.6 g, 0.0059 mol)f 250 mL 

10 ^SMlt^ft[:iPAHil4tln(4.869g, 
0.03652 mol), 36 h; fcMfgMfe, fa&J^^PA 
sfiw/jc, M=F-, 
#r^>^(PE : EA=1 : 1), #Hfe@#720mg, 47 %0 LC-MS: 258.10 (M+l)+, 256.15 
(M-l)". 

15 *HNMR (400 MHz, DMSO-d6): 5 11.66 (s, 1H), 10.77 (s, 1H), 8.80 (d, J= 9.6 Hz, 1H), 7.98 
(d, J= 8.8 Hz, 1H), 7.47 (dd, Ji = 9.6 Hz, J2 =2.4 Hz, 1H), 7.22 (d, J= 2.4 Hz, 1H), 7.16 (d, J= 9.2 
Hz, 1H), 3.79 (t, J = 4.4 Hz, 4H), 3.18 (t, J= 4.4 Hz, 4H). 

fffSJft 18-6 
^?X4t^t/2-P5S-6-^fflc-l-il ¥11(720 mg, 2.800 mmol), 1-1(568 mg, 2.798 mmol), 

20 DABCO (313 mg, 2.795 mmol)f 50ml W®EMIt, #P AiSIfi^J EA, 70 °C & 
—=1 : lfeJl#T^, BP#i^Ife@#350mg, r^28.3%0 

LC-MS: 443.10 (M+l)+. 
lU NMR (400MHz, DMSO-^6): 8 8.96 (s, 1H), 8.26 (d, J= 9.2 Hz, 1H), 7.86 (d, J= 8.8 Hz, 

1H), 7.74-7.67 (m, 1H), 7.57-7.50 (m, 2H), 7.23 (d, J= 2.0 Hz, 1H), 7.05 (d, J= 9.2 Hz, 1H), 6.96 (s, 
25 1H), 3.80 (t, J= 4.4 Hz, 4H), 3.22 (t, J = 4.4 Hz, 4H). 

fffSJft 18-7 
Itftnt) 18-6(350 mg, 0.7917 mmol)f 250 mL ftMtiPA 

THF/CH3OH(10:l)WMn"ll 33 ml, MMiPMM, ^vftfc^Mt;!jPA®JSM(200 mg, 5.284 
mmol), MPiPffillf, ^M^JEfKj&#TixJ!S20min, IxM 

T~J5J3L 
ih&yg is 

30 ml , iPA Zn ijv(835mg, 12.85mmol), jjpA 6 N 

ffr HCI 6 ml, S'yU'i'Ji#r#Tix.lS2-3 hB, JxlSsMifif 
35 ¥?x, ttJl#T^(PE:EA=l : 2), 80 mg, W 

26.7 %„ 
XHNMR (400 MHz, DMSO-4,): 5 7.72 (d, J= 9.2 Hz, 1H), 7.70-7.58 (m, 2H), 7.55 (d, J= 8.8 
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Hz, 1H), 7.40 (dd, Jx = 9.2 Hz, J2 = 2.0 Hz, 1H), 7.19 (d, J= 2.0 Hz, 1H), 6.99 (d, J= 8.8 Hz, 1H), 
4.87 (d, J= 9.2 Hz, 1H), 3.79 (t, J= 4.4 Hz, 4H), 3.43-3.39 (m, 2H), 3.18 (t, J= 4.4 Hz, 4H), 2.83 
(dd, ^ = 16.4 Hz, J2= 10.0 Hz, 1H), 1.74 (s, 2H). 

19, (2S,3R)-9- ^a®feS-3-(2,4,5-HM^S)-2,3-H^-lH-^^[f|'avi-2-JKCf-l:'^t/ 
5 -19) 

CHO CH0 

/°YYY°- CI TiCU /0YYV°N-^/0YVV0H 1-1/DABCO 
o^-^k^ + CI^O'" DCM DCM O^JGs^L^J EA, reflx 

I 0°C - r.t. | r. t., 36 h ? 
19-1 1 19-2 

W. 1, 1 - — it¥$fi§(4.8 g, 0.04224 mol)f 500 mL STOMlt, ^PA 30 mL W—it 
0 °C ^#T^^ttiPATiCl4 (14 g, 0.07040 mol) , 0 °C ^#T»15min; 

10 mX2, 7-¥M-6-¥5fIMil(4g, 0.01693 mol)f®mWW-it¥^t^^l?, ®»A 
^U»36h, TLCMij, SlS^BiPASmW INMiSM 

BP#fife(fH»fe)rt/ 3.275 g, r^.% 73.5 %„ 
fSJft 19-2 

15 tfMk&ya 19-1(3.2 g, 0.01211 mol)f 250ml f it¥^t; ^ftf^PA A1C13 (18.2529 
g, 0.1369 mol)., ^M^H&#T$£#36h, SlSyMA^/jC t, ZMZM^-
?X, £t, M^.m=F-UMW, ttH#r^(PE : 
EA = 3 : 1 1.250 g, J 41.25 %o 

fSJft 19-3 
20 W^Xit^it^ 19-2(1.250 g, 0.0062 mol), 1-1(1.851 g, 0.0074 mol), 

DABCO(652mg, 6.2 mmol)f 50 mL EftiTraTMl'f1, #PA®IJP^IHM, 
: PE = i : i), sp#^rt/o.5g, r^i8.6°/0o 

19-4 
19-3(0.5 g, 0.0012 mol)f 250 mL , ftMtiPA THF/CH3C>H(10:1) 

25 WM^tl50mL, mMWMM, ^vftb^^ttiPA®iaM(459mg, 0.0121 mol), MP^P± 
=F-$m, SIS20min; 

±B, SlSyt^pA/jcv^SlS, ZMZMW&, 

ih&yg 19 W^i^: 

30 30 ml , iPA Zn ^(1.388 g, 21.353 mmol), jjpA 6 
NWHCH«6ml, ^m^#TSlS2-3hB, TLCMll], SlSM» 
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#^(PE:EA=1 : 1), #iljafert/450mg(finnn)o 

#?iji9o 
^NMR (500 MHz, DMSO-4,): 5 8.41 (s, 1H), 7.92 (d, J= 9.0 Hz, 1H), 7.72-7.67 (m, 1H), 

7.65-7.60 (m, 1H), 7.33 (s, 1H), 7.05 (d, J= 9.0 Hz, 1H), 4.97 (d, J= 9.0 Hz, 1H), 4.08 (s, 3H), 
3.46-3.42 (m, 1H), 3.39 (dd, Ji = 16.3 Hz, J2 = 5.0 Hz, 1H), 3.30 (s, 3H), 2.86 (dd, Ji = 16.0 Hz, J2 = 
9.5 Hz, 1H), 1.67 (s, 2H). 

20, N-((2RS,3RS)-2-M$-9- ¥ft$-3-(2,4,5-HM^)-2,3-—fi-lH-^^[f|-fe?i-8)-
JKCft^tJ-20) 

Cul CHO 

YYY ̂ -N^N- K /0YYY' 
Br CH3S02NH2 QHN 

K2C03 MeCN 
80 °C, 24 h -s*o 20"1 

DCM HN 
r.t. , 36 h <U° 

^ 0 

DCM 

20-2 

EtOH 

JQ 20 (trans 

.509 g, 0.00565 
^|I]#20-1 
^X4t^t/2-^-3, 6-~ ¥ftli(3 g, 0.0113 mol), N, N'-I 

mol), $!4tM^(0.215 g, 0.0011 mol), ®IM(4.68 g, 0.03384 mol), ¥5fIM(1.61 g, 0.0169 
mol)f 250 mL 5MI43, 95 mL , 

15 30 min, 80 °CSlS36h; TLCtti, fcMfgM 
B, iP7jcv«sis, EA«, M=F-, 
(PE:EA=3:1), # 1.89g fife®#, 59.6%o LC-MS: 282.10 (M+l)+, 280.05 (M-l)+. 

*HNMR (400 MHz, CDCI3): 5 7.86 (s, 1H), 7.65 (d, J= 9.6 Hz, 1H), 7.09 (s, 1H), 7.05 (s, 1H ), 
7.04 (d, J = 3.2 Hz, 1H), 6.94 ( s, 1H), 3.98 (s, 3H), 3.90 ( s, 3H), 2.97 (s, 3H). 

20 ^|I] #20-2^^4: 
W4X 1, 1 - — it¥$fi§(1.10 g, 0.0096 mol)f 100 mL STOMlt, jjpA 15 mL 

0 °C l^^ltiPA TiCl4 (3.02 g, 0.0159 mol) , 0 °C 15 min; 

i^XN-(3, 6- -2-)¥5fIM 62(1.79 g, 0.0064 mol)f 
mm, TLCtti, SlS^BiPASmW IN 

25 WM?«telSytiI»f4PH = 5-6, W^7jc«, 
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1.5 g, r^%16.\%o LC-MS: 310.10 (M+l)+, 308.10 (M-l)+. 
^NMR (400 MHz, DMSO-d6): 5 10.75 (s, 1H), 9.15 (s, 1H), 8.76 (s, 1H), 8.22 (d, J= 9.2 Hz, 

1H), 7.82 (s, 1H), 7.41 (d, J= 9.2 Hz, 1H), 4.04 (s, 3H), 3.95 (s, 3H), 3.04 (s, 3H). 
^|I]#20-3 |ft^)j£: 

5 ffiWcfc AlCl3(4g, 0.0299mol)f 250mLffiflt, ftMtiPA 60 
mL |ft DCM, ^MtiPAN-(5- -3, 6-
mm - 2 20-2(1.85 g, 0.0060 mol), TLC }km%, 
MJn, faSMl^PASm 1NHC1, EA¥?X, 1.3 g, 
73 %„ LC-MS: 296.10 (M+l)+, 294.10 (M-l)-. 

10 1HNMR(400MHz,DMSO-t4): 6 12.03 (s, 1H), 10.81 (s, 1H), 9.11 (s, 1H), 8.65 (s, 1H), 
8.11 (d, J= 9.2 Hz, 1H), 7.92 (s, 1H), 7.15 (d, J= 8.8 Hz, 1H), 3.92 (s, 3H), 3.50 (s, 3H). 

^|I]#20-4 |ft^)j£: 
»N-(5- mm -3- - 6- -2-)¥5fIM 20-3(1 g, 0.0034 mol), (£)- 1 

- ( 2, 4, 5 - Hil^S) - 2 - 1-1(688 mg, 0.0034 mol),DABCO(88 mg, 0.007 mmol)f 100 
15 mL®llt. ftMtiPA 35 mL |ft EA, 90°C&#T&$i«, TLC 

ttJl#T^(PE : DCM =1:3), UH&MW 420 mg,r^ 25.8 %„ LC-MS: 481.15 (M+l)+, 
479.10 (M-l)-. 

*HNMR (400MHz, DMSO-^6): 5 9.18 (s, 1H), 9.16 (s, 1H), 7.95 (d, J= 8.8 Hz, 1H), 7.83 (s, 
1H), 7.89 (s, 1H), 7.75-7.68 (m, 1H), 7.56-7.49 (m, 1H), 6.99 (s, 1H), 6.98 (d, J= 9.6 Hz, 1H), 4.11 

20 (s,3H),3.06(s,3H). 
^|I]#20-5 |ft^)j£: 

ttN-[2-(2,4,5-Hl?S)-3-€S-6-¥M-2tf-¥¥5f IM 65(420 mg, 0.8749 
mmol)f lOOmL |ft®EMlt, ftMtiPA THF/CH3OH(10:l)WM^t 35 mL, 
^vftb^^ttiPA®iaM(132mg, 3.4996 mmol), M 

25 PiPi^Htlf, Jx.lS20min ; Jx.lS^ltiPA/JCV^^Cix.lS, 
M=F-, 

ih&yg 20 
m±i&m ift N-[2-(2,4,5-Hl? S)-3-€S-6- ¥^-3,4--^-2#-$ #[/]£Ji-7-] lit 

1$ 66 20 ml |ft > #P A Zn $(2.6 g, 0.040 mol), jjP A 6 N Eft HCI MM 2.6 mL, 
30 S'yU'i'Ji#r#Tix.lS2-3 hjg, TLC^MJ, JxlSsMt^P^S!lS^M14^R, 

ttJi#T^(PE:EA=i : 2)„ 
21, (2S,3R)-2-M$-9-¥ft$-3-(2,4,5-HM^$)-2,3--fi-lH-^^[f|fe?i-8-ltCft^tl-21) 
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CHO run 

NC 

.O 
7 "^'4 

+ CI^O/ DCM * NC 

0 °C - r.t. 

•OH 1-1/DABCO 

90°C, overnight 

21-1 21-2 

NC 

.O 

NC' 
21-3 21-4 21 

W4X 1, 1 - — it¥$fi§(4.8 g, 0.04224 mol)f 500 mL W5Mlt, ^PA 30 mL W—E¥£u 
0 °C ^#T^^ttiPATiCl4 (14 g, 0.07040 mol) , 0 °C ^#T»15min; 

5 i^X3, 6- H¥MHIi(4g, 0.02816 mol)f WW—it®tttAilJ± 
^U»36h, TLC Mill, SlS^BiPASmW lNWSiMfM 

iiwti, -it¥^«, BP# 
fifertl 4.275 g, J94.5%c 

1HNMR (400 MHz, DMSO-d6): 5 10.71 (s, 1H), 8.77 (s, 1H), 8.50 (s, 1H), 8.29 (d, J= 8.4 Hz, 
10 1H), 7.55 (d, J= 8.8 Hz, 1H), 4.10 (s, 3H), 3.98 (s, 3H)0 

^|I]#21-2 W-n$C: 
$fcS&6- its -2, 7- Ifll -1- H¥Sf 21-1(3.3 g, 0.01369 mol)f 250 mL WSMI 

t, ftMtiPA 150mLfi#W—MM A A1C13 (18.2529 g, 0.1369 mol)., 'tiU'tJi 
^#r»36h, sis»jA^7jct, z,m^mmx, wi/UMMira/jc 

15 mm&wM, ^c/jttJi#T^(PE : EA=3 : lymkMi. 
&MW 1.250 g, r^-%402%0 

1HNMR (400 MHz, DMSO-d6): 5 12.14 (s, 1H), 10.68 (s, 1H), 8.58 (s, 1H), 8.35 (s, 1H), 8.03 (d, 
J= 9.2 Hz, 1H), 7.11 (d, J= 9.2 Hz, 1H), 3.93 (s, 3H)0 

^|I]#21-3 W^: 
20 mXit^ 6-ttS-2-P5S-7-¥M-l-il¥1121-2(1.250 g, 0.0055 mol), (£)- 1 - (2, 4, 5 -

H|jt¥36) - 2 - 1-1(1.341 g, 0.0066 mol), DABCO(616 mg, 5.5 mmol)f 50 mL 
Mt, twK^A^ZMZMMUWm^, 90 SlS^Bttjl#r^^(DCM : PE = 
1 : l), BPfPMtHfe/3^1 g, r^.% 44.1 %o 

1HNMR(400MHz,DMSO-t4): 5 9.18(s, 1H), 8.48 (s , 1H), 8.03 (d, J= 9.2 Hz, 1H),7.92 
25 (s, 1H), 7.76-7.70 (m, 1H ), 7.62-7.55 (m, 1H ), 7.10 (d, J= 8.8 Hz, 1H), 7.04 (s, 1H), 4.16 (s, 1H)0 

fSJft 21-4 W^: 
mX2-(2, 4, 5- Hl?I)-3- -6- ¥11 -3H- $#[/]£Ji -7- If 21-3(2.2 

g, 0.0053 mol)f 250 mL WlEMlt, ftMtiPA THF/CH3OH(10:l)WM^t 150 mL, W 
^vftb^^ttiPA®iaM(606mg, 0.0160 mol), 

30 MniPffillf, S.M 20 min ; , JxjSftl^tiPA/jC 
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Vc&%a 21 
f±USlM#W2-(2, 4, 5- - 6- f|| -3, 4- HS -2H-

-7- If 59 finnn^f 80 ml , iPA Zn $(3.45 g, 0.053 mol), jjpA 6 N 
WHCU«16ml, TLC Mill, 

5 R, ttJit/r 
#^(PE:EA=1 : 1), #iljfifert/670mg, r^% 22.1%. 

#iiJ4t^t/2i, LCMS (M+I)+ 384.21 „ 
^NMR (500 MHz, DMSO-d6): 5 8.41 (s, 1H), 7.75 (d, J= 9.0 Hz, 1H), 7.69-7.65 (m, 1H), 

7.64-7.58 (m, 1H), 7.25 (s, 1H), 7.04 (d, J= 9.0 Hz, 1H), 4.96 (d, J= 9.0 Hz, 1H), 4.03 (s, 3H), 
10 3.44-3.39 (m, 1H), 3.35 (dd, Ji = 16.5 Hz, J2 = 5.5 Hz, 1H), 2.82 (dd, Ji = 16.5 Hz, J2= 10.0 Hz, 1H), 

1.72 (s, 2H). 
22, trans-(2RS,3RS)-9-¥ftS-3-(2-M^)-2,3-—frlH-^#[f]fefe-JK(^tJ-22) 

CHO 

F CH3NQ2 ZnCI^ r jf + I T J DABCO t 

NaOH(aq), MeOH aq HCI EA 
CHO 0-10 °C 22-1 5-2 80 °C, 12 h 

^UW22-\ 
15 ^ 2 - ¥11(7.747 g, 62.46 mmol), €S¥^(4mL), ¥11(10 mL)$[|&/&$§$&; lf¥I? 

(60 mL), 7jC(30mL), MMit®i(2.5 N, 30 mL)$[|&/&$§$&, 5 °C; 
tttAilJB—WMt, 30-60 min, 5-10 °C; If 
MA?IJE4fc#(42.6 g, 31.25 mmol), $c»(13 mL), /jC(17 mL)WM^«t, 
yUjf o-io °c, 2 - 4 h; 

20 8.1 g, r^-%111%, GC-MS: 167. 
*HNMR (400 MHz, CDCI3): 8 8.06 (d, J= 14.0, 1H), 7.74 (d, J= 14.0, 1H), 7.54 (d, J= 7.6 

Hz, 1H ), 7.49 (t, J= 6.8 Hz, 1H), 7.25 (t, J= 6.8 Hz, 1H), 7.19 (t, J= 9.6 Hz, 1H)D 

^|I]#22-2 
7-¥tiS-2-P5S-l-iliI 5-2(4.85 g, 24.003 mmol), 22-1(6 g, 35.928 mmol), f 

25 50 mL HEMlt, 20 mL, MW^f^PA DABCO(2.7 g, 24.107 mmol), 
80 °CTiPl@il 12 h, tt^¥^^^l0®BP#rt/2.38g, J28%0 

1HNMR(400MHz,DMSO-t4): 8 9.18(s, 1H), 7.92 (d, J= 8.8 Hz, 1H),7.81 (d, J = 8.8Hz, 
1H), 7. 78 (d, J= 2.0 Hz, 1H), 7.44 (m, 1H), 7.36 (t, J= 3.6 Hz, 1H), 7.32 (d,J = 8.8Hz, 1H), 7.11 
(m, 1H ), 7.03 (s , 1H), 6.94 (d, J= 8.8 Hz, 1H ), 4.02 (s , 3H), 2.88 (s , 1H)0 

30 ^|I] #22-3^^4: 
6(2.38 g, 6.779 mmol)f 50 mL ftMtiPA THF/CH3C>H(10:1) 
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WM^yt20ml, ^vftfcfa^lt;!jPA®JSM(317mg, 11.391 mmol), MP^P± 
fitlf, JX.IS 20 min JxlS^ltiPA/JCV^^Cix. 
IS, jiLScffifT" fJx.lSo 

4t^tl 22 
5 lf±3£M# 50ml Wt, #PA Zn $(4.53 g, 69.692 mmol), jjPA 6 N 

WHCH«8mi, 50 "C^#T^2hB, ¥^ig±tt}i#$, mmM 
ttH#T^(PE:EA=2 : l), # 

150 mgo LC-MS: 324.15 (M+l)+. 
^NMR (400 MHz, DMSO-d6): 5 7.76 (d, J= 8.8 Hz, 1H ), 7.63 (d, J= 8.8 Hz, 1H ), 7.54 (t, J 

10 = 7.6 Hz, 1H), 7.45 (m, 1H), 7.30 (d, J= 2.4 Hz, 1H), 7.26 (d, J= 8.0 Hz, 1H ), 7.13 (d, J= 2.0 Hz, 
1H), 7.05 (m, 1H), 6.93 (d, J= 8.8 Hz, 1H ), 5.01 (d, J= 8.8 Hz, 1H ), 3.90 (s , 3H), 2.85 (m, 1H), 
1.79 (d, J =3.2 Hz, 2H ). 

23, trans-(2RS,3RS)-9-W^-3-(4-g;^)-2,3-—M-lH-^#[f]ft#-2-Jgc(4fr£#!-23) 
CHO 

"S^i CH3NO2 ZnCI^ Y X + I I j DABCO > 
NaOH(aq), MeOH aq HCI ^^^^N02 EA 

CH0 0-10 °C 23-1 5-2 80 °C, 12 h 

15 ^|I]#23-lW^: 
^4-il¥ ¥11(7.747 g, 62.46 mmol), €S¥^(4mL), ¥11(10 mL)$[|&/&$§$&; lf¥I?(60 

mL), 7jC(30mL), MMit®i(2.5 N, 30 mL)$[|&/&$§$&, 5 °C; 
iPAilJB—30-60 min, ^^#^®^5-10 °C; If 
^A?IJE4fc#(42.6g, 31.25 mmol), $cM(13 mL), /jC(17 mL)WM^Mlt, 

20 m o-io °c, ^^asis 2 - 4 h; SIS^B, ¥ 40 %m 
BP#rt/8.1g, GC-MS: 167o 

*HNMR (400 MHz, DMSO-4,): 5 8.23 (d, J= 13.6, 1H), 8.16 (d, J= 13.6, 1H), 7.96 (m, 2H ), 
7.35 (t, 7= 8.8 Hz, 2H)0 

fSJft 23-2 
25 7-¥tlS-2-P5S-l-illI(4.85 g, 24.003 mmol), 5-2(6 g, 35.928 mmol), f 50 mL 

ISEMlt, t)PAZj@tZj®0 20 mL, iP^^^BiPA DABCO(2.7 g, 24.107 mmol), 80 °C 
TM0U2h, tt^¥^^^l0®BP#rt/2.38g, 28%0 

*HNMR (400 MHz, DMSO-4,): 5 9.12 (s , 1H), 7.93 (d, J= 8.8 Hz, 1H ), 7.81 (d, J= 8.8 Hz, 
1H ), 7. 74 (s, 1H), 7.51 (m, 2H), 7.19 (t, J= 8.4 Hz, 2H), 7.12 (dd, Jj = 9.2 Uz,J2 = 2.0 Hz, 1H ), 

30 6.98 (d, J = 8.8 Hz,1H), 6.80 (s, 1H), 4.01 (s,3H)0 

^|I]#23-3 
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23-2(2.38 g, 6.779 mmol)f 50 mL , ^MtiPATHF/CH3OH(10:l) 
WM^t20ml, ^vftfcfa^lt;!jPA®JSM(317mg, 11.391 mmol), MP^P± 
fitlf, JX.IS 20 min JxlSs^ttiPA/Ky^'cJx. 
IS, JiL-fJcMfT" fJx.lSo 

5 23 
50ml iPA Zn $(4.53 g, 69.692 mmol), jjpA6N 

WHCU«8ml, 50 "C^#T^2hB, 
fejl#r^^(PE:EA=2 : l), # 

150 mgo LC-MS: 324.15 (M+l)+. 
10 ^NMR (400 MHz, DMSO-4,): 5 7.75 (d, J= 8.8 Hz, 1H ), 7.63 (d, J= 8.8 Hz, 1H ), 7.52 (m, 

2H), 7.25 (t, J= 8.8 Hz, 2H), 7.11 (d,J = 2.0Hz, 1H), 7.04 (m, 1H), 6.94 (d, J= 8.8 Hz, 1H), 4.71 
(d, J= 8.8 Hz, 1H), 3.90 (s , 3H), 2.78 (m, 1H), 1.54 (s, 2H)0 

24, trans-(2RS,3RS)-9-¥ft^-3-(2, 4-—M^l)-2,3-—M-l H-^^|f|feyi-2-I$(^^^-24) 
CHO 

F-Y^Y'F CH3NQ2 ZnCI^ [ T + I T J DABCO t 
NaOH(aq), MeOH aq HCI EA 

CH° 0-10 °C 24-1 5-2 80 °C, 12 h 

15 ^|I]#24-lW^: 
>&2, 4--M¥ ¥lf (8.871 g, 62.46 mmol), €S¥^(4mL), ¥11(10 mL)m^«; >&¥ 

11(60 mL), 7jC(30mL), MMtt$i(2.5 N, 30 mL)$[|&/&$§$&, 5 °C; Mf— 
®tfiPAilJB—WMlt, 30-60 min, 5-10 °C; If ±?£ 
^MAglJiWt#(42.6g,31.25mmol), Mi(13mL), /jC(17 mL)WM^iMt, 

20 MSo-io °C, ^^M^2-4h; ¥40%W¥I 

BP#rt/8.1g, r^-%111%, GC-MS: 185o 
*HNMR (400 MHz, DMSO-4,): 5 8.14 (d, J= 13.6, 1H), 8.09 (d, J= 4.8, 1H), 8.06 (d, J= 2.8 Hz, 

1H ), 7.49 (m, 1H), 7.25 (t, J= 6.8 Hz, 1H), 7.28 (m, 1H)0 

^|I]#24-2 
25 7-¥tlS-2-P5S-l-illI(2.7 g, 13.362 mmol), 5-2(3.7 g, 19.997 mmol), f 50 mL 

ISEMlt, t)PAZj@tZj®0 20 mL, M^|?^#|?BiPADABCO(1.5g, 13.393 mmol), 80 °CT 
M0^i2h, 1.5g, r^30.4%o 

lU NMR (400 MHz, DMSO-4,): 5 9.17 (s , 1H), 7.93 (d, J= 8.8 Hz, 1H ), 7.82 (d, J= 8.8 Hz, 
1H ), 7. 77 (d, J= 2.0 Hz, 1H), 7.40 (m, 2H), 7.13 (dd, Ji = 8.8 Hz, J2= 2.4 Hz, 1H), 6.99 (s , 1H), 6.94 

30 (d, J= 8.8 Hz, 1H ), 4.02 (s,3H), 2.81 (s, 1H)0 

^|I]#24-3 
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24-2(2.50 g, 6.779 mmol)f 50 mL ftMtiPA THF/CH3OH(10:1) 
WM^t20ml, ^vftb^^ttiPA®ia4t^(317mg, 11.391 mmol), MniPff 
itlf, Jx.jS 20 min SlSs^tiPA/K^^JxjS, 

JiL-fJcMfT" fJxJSZo 
5 24 

50ml , iPA Zn $(4.53 g, 69.692 mmol), jjpA 6N 
WHCl^t8ml, 50 "C&#T&$2hB, ¥^H±«#$, 

ttJi#T^(PE:EA=2 : l), #£ijfi 
160 mgo LC-MS: 342.20 (M+l)+. 

10 lUNMR (400 MHz, DMSO-4,): 5 7.78 (d, J= 8.8 Hz, 1H ), 7.65 (d, J= 9.2 Hz, 1H ), 7.60 (t, J= 
6.8 Hz, 1H), 7.32 (m, 1H), 7.17 (m, 1H), 7.11 (s, 1H), 7.05 (dd, Ji = 8.8 Hz, J2= 2.4 Hz, 1H), 6.93 (d, J 
= 8.8 Hz, 1H), 5.04 (d,J=8.8Hz, 1H), 3.91 (s , 3H), 2.90 (m, 1H)0 

25, trans-(2RS,3RS)-9-¥ftS-3-(2, 5-—f^l)-2,3-—fi-lH-^#|f|fc^-2-Jg(^^!-25) 
CHO 

^WF CH3NQ2 ZnCI^ [ T + | T J DABCO , 
NaOH(aq), MeOH aq HCI EA 

F CHO 0-10 °C 25-1 5-2 80 °C, 12 h 

25-2 25-3 tt>£-tJ25( trans-) 

15 tfe]#25-lW^: 
>&2, 5--M¥ ¥lf (8.871 g, 62.46 mmol), €S¥^(4mL), ¥11(10 mL)m^«; >&¥ 

11(60 mL), 7jC(30mL), MMtt$i(2.5 N, 30 mL)$[|&/&$§$&, 5 °C; Mf— 
®tfiPAilJB—WMlt, 30-60 min, 5-10 °C; If ±?£ 
^MAglJiWt#(42.6g,31.25mmol), Mi(13mL), /jC(17 mL)WM^iMt, 

20 MSo-io °C, Jjt^M&$2-4h; ¥40%W¥I 
BP#rt/8.1g, r^-%111%, GC-MS: 185o 

*HNMR (400 MHz, DMSCM,): 5 8.21 (d, J= 13.6, 1H), 8.04 (d, J= 13.6, 1H), 7.92 (m, 1H ), 
7.47 (m, 2H)o 

t|I]#25-2 
25 7-¥tlS-2-P5S-l-illI(2.7 g, 13.362 mmol), 5-2(3.7 g, 19.997 mmol), f 50 mL 

ISEMlt, t)PAZj@tZj®0 20 mL, M^|?^#|?BiPADABCO(1.5g, 13.393 mmol), 80 °CT 
M0^i2h, 1.5 g, r^j30.4%o 

*H NMR (400 MHz, DMSCM,): 5 9.17 (s , 1H), 7.93 (d, J= 8.8 Hz, 1H ), 7.82 (d, J= 9.2 Hz, 
1H ), 7. 77 (d, J= 2.0 Hz, 1H), 7.40 (m, 2H), 7.13 (dd, = 9.2 Hz, J2= 2.4 Hz, 1H), 6.99 (s , 1H), 6.94 

30 (d, J= 8.8 Hz, 1H ), 4.02 (s , 3H), 2.78 (s , 1H)0 

t|I]#25-3 
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25-2(2.50 g, 6.779 mmol)f 50 mL ftMtiPA THF/CH3OH(10:1) 
WM^t20ml, ^vftb^^ttiPA®ia4t^(317mg, 11.391 mmol), MPiPff 
itlf, Jx.jS 20 min SlSs^tiPA/K^^JxjS, 

JiL-fJcMfT" fJxJSZo 
5 25 

50ml , iPA Zn $(4.53 g, 69.692 mmol), jjpA 6N 
WHCl^t8ml, 50 "C&#T&$2hB, ¥^ll±tt»$, 

ttJi#T^(PE:EA=2 : l), #£ijfi 
170 mgo LC-MS: 342.20 (M+l)+. 

10 1HNMR(400MHz,DMSO-t4): 5 7.68 (d, J = 8.8Hz, 1H), 7.56 (d, J= 8.8 Hz, 1H), 7.30 (m, 
1H), 7.23 (m, 2H), 7.04 (s, 1H), 6.97 (dd, Ji = 8.8 Hz, J2= 2.4 Hz, 1H), 6.85 (d, J= 8.8 Hz, 1H ), 4.89 
(d, J= 8.8 Hz, 1H), 3.82 (s,3H), 3.21 (m, 1H), 2.76 (m, 1H)0 

26, trans-(2RS,3RS)-9-¥ftS-3-(2-^^)-2,3-—fi-lH-^^[f]fe#|-2-JK(^^^/-26) 
CHO 

a^/CI CI CH3NQ2 ZnCI^ r T + T I j DABCO , 
NaOH(aq), MeOH aq HCI £A 

CH° 0-10 °C 26-1 5-2 80 °C, 12 h 

15 ^f0]#26-lW^: 
m2-U^ ¥11(8.744 g, 62.46 mmol), €S¥^(4mL), ¥11(10 mL)$[|&/&$§$&; ^¥11(60 

mL), 7jC(30mL), MMit®i(2.5 N, 30 mL)$[|&/&$§$&, 5 °C; 
iPAilJB—30-60 min, ^^#^®^5-10 °C; If 
^A?IJE4fc#(42.6g, 31.25 mmol), $cM(13 mL), /jC(17 mL)WM^Mlt, 

20 m 0-10 °C, 2 - 4 h; ¥ 40 %W 

BP#rt/8.1g, r^.%111%, GC-MS: 183o 
^|I]#26-2 

7-¥tiS-2-P5S-l-illI(2.7 g, 13.362 mmol), 5-2(3.7 g, 19.997 mmol), f 50 mL 
ISEMlt, t)PAZj@tZj®0 20 mL, M^^BiPADABCO(1.5g, 13.393 mmol), 80 °C 

25 TM0U2h, 1.5g, r^j30.6%o 

*HNMR (400 MHz, DMSO-4,): 5 9.21 (s , 1H), 7.91 (d, J= 8.8 Hz, 1H ), 7.81 (d, J= 8.8 Hz, 
1H ), 7. 62 (d, J= 7.6 Hz, 1H), 7.39 (m, 2H), 7.24 (t, J= 7.6 Hz, 1H), 7.13 (dd, Ji = 8.8 Hz, J2= 2.0 
Hz, 1H),7.08 (s, 1H ), 6.90 (d, J= 8.8 Hz, 1H ), 4.03 (s , 3H), 2.83 (s , 1H)0 

^|I]#26-3 
30 26-2(2.49 g,6.779 mmol)f 50 mL , ^MtiPATHF/CH3OH(10:l) 

WM^yt20ml, MMWMM, ^vftb^^ttiPA®iaM(317mg, 11.391 mmol), MP^P± 
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j5Z, JiL-fJcMfT" fJx.lSo 
4t^tl 26 

50ml iPA Zn $(4.53 g, 69.692 mmol), jjpA6N 
5 WHCn«8ml, 50 °C|^TSlS 2 h B, 

fejl#r^^(PE:EA=2 : l), # 
170 mgo LC-MS: 340.10 (M+l)+. 

^NMR (400 MHz, DMSO-d6): 5 7.68 (d, J= 8.8 Hz, 1H ), 7.55 (d, J= 8.8 Hz, 1H ), 7.46 (m, 
2H), 7.33 (t, J= 4.0 Hz,2H), 7.04 (s, 1H), 6.96 (dd, = 8.8 Hz, J2= 1.6 Hz, 1H), 6.85 (d, J= 8.8 Hz, 

10 1H ), 5.09 (d, J= 8.4 Hz, 1H ), 3.82 (s , 3H), 3.17 (m, 2H), 2.80 (m, 1H)0 

27, trans-(2RS,3RS)-9-¥*S-3-(2, 4-—it^S)-2,3--fi-l H-^^[f]feyi-2-^(ft^tJ-27) 
CHO 

Ck Xi 
C'-Y^y01 CH3NQ2 ZnCI^ [ T + ITT DABC0 . 

IL JL NaOH(aq), MeOH aq HCI ^^^NO, EA 

^CH0 0-10 °C 27-1 5-2 80 °C, 12 h 

^|I]#27-1 
\%2, 4-—¥11(10.866 g, 62.46 mmol), ®lf^(4mL), ¥11(10 mL)^^^#^!; W 

15 ¥11(60 mL), 7jC(30mL), MMtt$i(2.5 N, 30 mL)$[|&/&$§$&, 5 °C; Mf—$>$§ 
^^iPASUB—WMlt, 30-60 min, 5-10 °C; 

^#MAilJil4t#(42.6g,31.25mmol), Mi(13mL), /jC(17 mL)WM^iMt, litfJPB^ 
^MSo-io °c, 2 -4h; ^ 

BP#rt/8.1g, r^-%111%, GC-MS: 217o 
20 lUNMR (400 MHz, DMSO-4,): 5 8.31 (d, J= 13.6, 1H), 8.18 (d, J= 8.4, 1H), 8.07 (d, J= 8.4 Hz, 

1H ),7.84 (d, J= 2.0 Hz, 1H ), 7.58 (m, 1H)D 

tf0]#27-2 
i^X 7-¥tlS-2-P5S-l-illI(4.0 g, 19.802 mmol), 5-2(6.5 g, 29.954 mmol), f 50 mL 

ISEMlt, t)PAZj@tZj®0 20 mL, A DABCO(2.2 g, 19.802 mmol), 80 °CT 
25 M|Hl^l2h, tt^¥^^^l0^BP#rt/3.Og, r^j37.8%0 

tf0]#27-3 
27-2(2.72 g, 6.779 mmol)f 50 mL ftMtiPA THF/CH3OH(10:1) 

WM^yt20ml, MMWMM, ^vftb^^ttiPA®ia4t^(317mg, 11.391 mmol), MniPff 
itlf, ,SjS20min JxlSs^ttiPA/K^^JxjS, 

30 ZsmzMmi, 
ih&yg 27 
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50ml , iPA Zn $(4.53 g, 69.692 mmol), jjpA 6N 
WHCl^t8ml, 50 "C&#T&$2hB, 

ttJi#T^(PE:EA=2 : l), #£ijfi 
170 mgo LC-MS: 374.15 (M+l)+. 

5 1HNMR(400MHz,DMSO-t4): 5 7.77 (d, J = 8.8Hz, 1H), 7.70 (d, J = 2.0Hz, 1H), 7.64 (d, J= 
8.8 Hz, 1H), 7.59 (d, J=8.4Hz, 1H), 7.51 (m, 1H), 7.12 (d, J= 2.0 Hz, 1H), 7.05 (dd, Ji = 8.8 Hz, 
J2= 2.4 Hz, 1H), 6.92 (d, J= 8.8 Hz, 1H ), 5.13 (d, J= 8.8 Hz, 1H ), 3.90 (s , 3H), 3.015 (s, 2H), 2.88 
(m, 1H)0 

28, trans-(2RS,3RS)-8, 9-H¥ft®-3-(2, 4-~M^)-2,3-~lS-lH-^#[flfeji-2-JK(fl:^ 
10 tl-28) 

NO2 

THF,CH,OH 

28-2 ft 28(trans-) 

28-1 
#flX 6, 7-H ¥ftil?-2-p5iS?-1-1111(200 mg, 0.862 mmol), 2(319 mg, 1.724 mmol), 

f 50 mL P/SlmM'f1 mL, ;ljP^#ft?#rt?jniiPADABCO(97 mg, 0.862 mmol), 
15 80 "CTMIHI^ 12 h, 150 mg, r^%1 44%0 

^|I]#28-2 
8(48 mg, 0.120 mmol)f 50 mL , ftMtiPA THF/CH3OH(10:1) 

WM^yt5ml, MMWMM, ^vftb^^#yttiPA®iaM(9.08 mg, 0.240 mmol), MPiP±f 
itlf, IxM 20 min Jx.^ltiPA/JCV^ix.lS, 

20 JiL-fJcMfT" fJx.lSo 
ih&yg 28 

50ml , iPA Zn $(78 mg, 1.2 mmol), jjpA 6 N W 

HCI 2 ml, 50 0C#r#TJx.lS2hB, ^SI^IH^IX, 
ttJl#r^(PE:EA=2 : 1), #£lj fifertl 15 mgo LC-MS: 272.20 

25 (M+l)+. 
1HNMR (400 MHz, DMSO-d6): 5 7.59 (m, 2H), 7.31 (m, 2H) , 7.16 (m, 1H ), 7.10 (s, 1H ), 6.89 

(d, J= 8.8 Hz, 1H), 4.90 (d, J= 8.8 Hz, 1H), 3.92 (s, 3H), 3.86 (s, 3H), 3.43 (d, J= 5.6 Hz, 1H ), 
3.29 (d, J= 5.2 Hz, 1H ), 2.83 (q, J= 9.6 Hz, 1H )„ 

29, trans-(2RS,3RS)-8, 9-— ¥$@-3-^$-2,3-—fi-1 H-^^|f|feyi-2-|$(ft^t/-29) 
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CHO 

a NaOH(aq), MeOH aq HCI 
CHO n 

CH3NO2 ZnCI^ 
.OH 

EA 
80 °C,12 h 

DABCO 

29-1 12-1 

29-2 29-3 tt.lVtl29(trans-) 

¥11(6.620 g, 62.46 mmol), J|l¥^(4 mL), ¥11(10 mL)^^^#^; ̂ #¥11(60 mL), 
7jC(30mL), SM^(2.5 N, 30 mL)ffrJ^)^t, 5 °C; >f«—^^JjtiPASlJ 

5 30-60 min, 5-10 °C; If ASU 
Mft. 1^(42.6 g, 31.25 mmol), Mt(13mL), /jC(17 mL)WM^«lt, 0-10 
°c, MTclfrUfcM 2 - 4 h; ¥40%W¥SBP#r 
t/6.8g, r^73%. GC-MS: 149o 

1HNMR (400 MHz, DMSO-d6): 5 8.19 (q, J= 13.6 Hz, 2H), 7.87 (d, J= 7.2 Hz, 2H), 7.56-7.47 
10 (m, 3H)o 

^ is] W 29-2 
6, 7-H ¥^36-2-1536-1-II 11(200 mg, 0.862 mmol), 2(257 mg, 1.724 mmol), 

f 50 mL P/SlmM'f1 ,1JU\ZJMZJ^20 mL, ;ljP^#ft?^t?jniiPADABCO(97 mg, 0.862 mmol), 
80 °CTiPl@il 12 h, 150mg, r^44%o 

15 til]# 29-3 
8(43.57 mg, 0.120 mmol)f 50 mL , ^MtiPATHF/CH3OH(10:l) 

lftM^t5ml, MMWMM, ^vftb^^#yttiPA®iaM(9.08 mg, 0.240 mmol), MPiP±f 
itlf, J5.IS 20 min JxlSs^ttiPA/K^^Jx.lS, 

JiL-fJcMfT" fJx.lSo 
20 ih&yg 29 ift^: 

50ml , iPA Zn $(78 mg, 1.2 mmol), jjpA 6 N Eft 
HCI 2 ml, 50 °C#r#Ti5.lS2hB, ZsWlZsWi^M, 

ttil#r^(PE:EA=4: 1), 14mgo 
30, trans-(2RS,3RS)-8, 9-—¥ftS-3-(2, 4-—it^S)-2,3-—S[-lH-^#|f|fe/i-2-M^ 

25 $3-30) 
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i^X 6, 7-~ ¥tiS-2-P5S-l-iliI(200 mg, 0.862 mmol), 12-1(374 mg, 1.724 mmol), 
f 50 mL P/SlmM'f1, tiPAStalls 20 mL, ;ljP^#ft?^t?jniiPADABCO(97 mg, 0.862 mmol), 

5 80 "CTMIHI^ 12 h, ZMZMWl^MUr^ 150 mg, r^%1 44%0 

^|I]#30-2 

30-1(52 mg, 0.120 mmol)f 50 mL EftP/SlmM'f1, fa^KtiPA 
THF/CH3C>H(10:l)WM^t 5 ml, MMiPMM, ^vftfcft^lt;!jPA®JSM(9.08 mg, 0.240 
mmol), IxM 20 min IxM 

10 yttipA/jcv^SlS, 
ih&yg 30 

50ml , iPA Zn $(78 mg, 1.2 mmol), jjpA 6 N W 
HCI 2 ml, 50 0C#r#TJx.lS2hB, ZsWlZsWi^M, 

^C7jCfLMfi#, ttil#r^^(PE:EA=4 : 1), #£lj fifertl 16 mgo LC-MS: 404.05 
15 (M+l)+. 

1HNMR (400 MHz, DMSO-d6): 5 7.69 (s, 1H), 7.59 (d, J= 8.4 Hz, 1H) , 7.57 (d, J= 9.2 Hz, 
1H), 7.50 (d, J= 8.4 Hz, 1H), 7.28 (s, 1H), 7.10 (s, 1H), 6.90 (d,J = 8.8Hz, 1H), 5.09 (d,J = 8.8 
Hz, 1H ), 3.91 (s, 3H), 3.86 (s, 3H), 3.47 (q, J= 7.6 Hz, 1H ), 3.27 (q, J= 12 Hz, 1H ), 2.87 (q, J = 
9.2 Hz, 1H)0 

20 
31. DPP4 

nmAiia^T$^Si7jc¥^lT«0Jft^WDPP4 MffrMfi: 
H7X¥^'l4if^: 

DPP4 (- ESEBi 4); : CD26; ADABP; ADCP2; DPPIV; TP 103; ^5C^: 
25 dipeptidyl-peptidase 4 (CD26, adenosine deaminase complexing protein „ 

: DPP4 TE , o 
fj-CiSr: Blfefj-C, Envision (PerkinElmer, USA)-, 
#14: AiHDPP4, 
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Gly-Pro-AMCo 

DPP4 Gly-Pro-AMC AMC, AMC ^ 355 nm Rr 
£ 460 nm Wll] ft 460 nm if M-U3\ DPP4 

5 ygfto $^ffiMERK-043l{f^Xfl®ft^t/o 
#nRnM: 
#nnnffi DMSO MM, 

io mn 20^/mi, 
fty£f4W#nnn, 50%, Bpic50/Ec50fl, iM#nnny£ 
iW#nnnm^f#^®^#5lJ, if#™^f^GraphpadPrism4, 
sigmoidaldose-response (varible slope), W$lit ffi^/ftiRWRTj/lRP^ 

0 100o —Mf %T, #nnnftMT&]t^i^afi:?L(n>2), ̂ 111 L^fe}tfJt^(Standard 
15 Deviation, SD)^#fe}1£T|cll(Standard Error, SE)^7K0 

DPP-4 mnM IC50fl&ilJ nM »J, 50 nM ££, 

mWM: ik&WJtt DPP-4 mnM IC50 f] 

ftii-ntl) 

DPP 4 
IC50 
(nM) 

DPP 4 
IC50 

(nM) 

1 

OH 

3320 16 

F 

NH2 J^J^F 

HNXXX 
11 

2 

O 

F^j#^F 

207 17 

F 

NH2 fij^F 

r^Jy0 F 
o*iXSU 

1 

6 

3 

0 

F'^^F 

154 18 

F 

NH2,J^J^F 

^NXXJ O 
70 

4 F-"\s#^F 282.89 19 

F 

NH2J^YF 

o^XXJ 
1 

2 
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5 

F 

NH2 

F 
15 20 

F 

'xjxx 
F O^IfV0^ 

°«s 
O*5^ 

30 

6 

F 

NH2 J^J^F 

fYr3 F 
20 21 

F 

NH2 J^J[^F 

F 

NCX^ 
2 

7 

F 

NH2 r^jj^F 

BrXXJ 
39 22 

NH2 J^JI 
^YyJy0 F 564 

8 

F 

NH2 r^jj^F 

F 
216 23 

NH2 J^J]^F 

^YyJy0 800 

9 X!XTX[!!X/ 
F^^F 

9.17 24 

NH2 j^yF 

^YyJyO F 78 

10 

HOOC^^. 

FXAF 
18 25 

F 

NH2 r^J 

F 

33 

11 

CN 

F^V^F 

205 26 

NH2 J^J) 
/0TXX Cl 338 

12 

F 

NH2J^YF 

F 
4 27 

NH2rTcl 

CI 
678 

13 

F 

0 H2N |^VF 

fYr 
oXJTXT0 F 

169 28 
NH2 J^J^F 

^Y^Jy0 F 56 

14 

F 

74 29 

NH2 J^J] 
254 

15 

F 

Nh2 J^J^F 
110 30 

NH2rr 

/OyyJyO CI 55 

MK0431 

E' 
fx 

Y: a NH, 0 

^ Ni "" N-= ̂  

F k._, N^>' 

b, 
sitagliptin tl) 

14 
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^ 0J #•5£zM If &» ^ 1*1 #1^ # ̂  i##r P# tXf PIS W #: a o 
5 
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& fti g & 

10 

m, 

n(R) (I) 

5^: 
Xitg CH2> 0> S> NH; 
A 1-5 g ltft> 

ffi&F, mtt£ l~5^F?X^WCi^^> ffi&F, 
1~5 ^ F IfXftW Ci^M; 

i-4ymitmv3U, 
fRJ6> ®J@t36; 

c< 'A d' 
N F 

OH 

<o„ 

^—N 

:> C 1-6 i~5 

. cr 
R^jHx itft> BM, 1-5^F^c^i 

15 ^FJIC^CI^^M, n = 1-2; 
£F B §77#^^F> 77^^F> is%, 

ltft> nm, C^mm, CHO 
^^31? (itizfe Ci-^> C2~io{ii^lXf^lft^^3l?> Ci~io 
MM. ci^ilfll. >5Wxft36OCH2CH2O^R OCH2O> COOH> CI.6^¥IM> MS 

20 ¥1m, NR2R\ c3.5ilrts®l^ c3^5^ 
3MM. Ci~5 ^3£5Hfjfc3£> C3~5 Ci~5 

31, m = 1-4; 
R\ R3^Aui;g CI~6^36, £&#, R2> R3—j^lX^^c^lX^WiTn^c/NTn^F^S^ 

£&#N> O WIX^^c^lX^WiTn^c/NTn^^FSo 
25 2. MXM^M i 

W(M-. 
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NH, 

"(R> " (I) 

Xitg CH2> 0> S> NH; 
l~5^fXft$WW, CWTUSS; 

MM. itm F, l~5^FlfX^WCi^^> ttitF, 1-5 

A&Wi&S JIW 1-4 ^2i7T:^c7N7T:t'fe^P^c^t'fe^P^5F, 
&MM. %m. iii; 

o F^> 
\ '—N 

N F 

OH 

\„ 

^—N 

\ 

1-6 Dt^ 1~5 R^H, MM. %M. 1~5^F^ C 
^FJIC^CI^M, n = 1-2; 

B izfe § 7=f1f¥ > 777^5$, l^llU 
^M. nm. 

OCH2CH2OfflOCH2O> COOH> MMWWtM. 
NR2R3> C^5¥®fc)S3l> C3~5 
Mtm. Ci_5^mifil:l> C3~5 Ci_5 m=l~4; 

R2> CI~6^36, £&#, R2> R3^3?f 
N> O WIX^^c^lX^WiTn^c/NTn^^FSo 

3. mW, 
MVcM> W\i^ikyM^^M.^(ji)W\^ikya^}-. 

NH2 

A„ ' 

±(R5)q 
(II) 

Xitg CH2> 0> S> NH; 
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R4^itgH> nm, F> ftS; 
5 R5 ^ l*f IS > iR3l?> P53il> MMs, Ci~6^tSiiK'^' 1~5 F JK^f1 P53l?> 

Ci~io ^3l?¥fjl:^3l?> Ci~3 COOH> Ci~6^^¥fjfc:ll?> fR3l?¥3l?¥ 
mm, 2-ummm, fisfsfs, 4-«¥»> 4-EWI^ 
3I?> Ci~6^^3l?JiKlE;r 1~5 F W,1^ Ci^^li)iL3l?> Ci^^tSHfil: 

^1mm, N-M5ifjM$> N-T5fffjM$> 4-« 
io mm, N-¥MRi-4-s> mmm, 3-¥?ifM«s> 3,3--ic0Mnitn&^ 2-um^mmm 

3-«M& q = l~4o 
4. inUM^M2)?ij£mk^, 

mum, 

15 OT, 
Xitg CH2> 0> S> NH; 

nm, Ci^i%mmk 
ltft> itiiF, mtt£ l~5^F?X^WCi^^> «F, 

20 R4^itgH, fm, F> ftS; 
R5 iR3l?> Mm, Ci~6^tSiiK'^' 1~5 F J|i.^ CI~6^3I?> P53l?> 

Ci~3COOH> 
¥1%m, 2-ummm, fWlfS, 4-«¥»> 4-ffiWi^fjt^ i-n«¥»> 
Ci~6^t'®iLSiiK'^' 1~5 F JK^f1 Ci^ ̂ IPIL3I?> Ci-^ M,:®> 

25 ¥5fIMS> N-M5ifjM$> N-T5ifM)K> 4-ng«I, N-¥Mi§-4-
mmm, 3-¥5ifM«$> 3,3--M0ittt$> 2-M$¥fM«$> 3-«M$, 

q = 1-4o 

5. 

WCM, 
RB 

R«vA, NH2 vVs 
R10 Xv^A^-^yR7 

30 ^ (III) 

Xitg 0> S> NH; 
-54-
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15 

20 

> C, 
nm-, 

R6> R7[=|M> iR3l?> Mm, c^2: 
COOH> Ci~2^^¥Iifc3l?> 

2-nm^mm. ¥»«¥$> 4-«¥»> 4-^W^IM, i-n«¥»> wt 
mmm, um, zj'mm, ¥5tiMs> N-rastiit 

N-T5ifM)K> 44«I> N-¥$«-4-S> «$> 3-¥5ifM«S> 3,3--fR 

R\ R9^RR10^iiM> CK F> ttSo 
6. inUM^M2)?ij£mk^, 

wcM, 
RB 

R9-A NH2 YV 
R10 X 

R/ ^ " RS (III) 

Xitg 0> S> NH; 
R4^it§H> nm-, 
R6> R7 [=|M> iR3l?> Mm, Ci~2!^Pt3l?> Ci~3 ^$y£¥$yij> COOH> 

C^2^¥IM> umwmm, «¥$¥»> 2-ummm, w 
4-«¥fM> 4-^W^fM, 1-R«¥IM> WL$> ¥5f 

mm. um, zj:mm, ymm^m. N-mmm&^ N-rmmft^ 4-
N-¥$«-4-^ U0$m, 3-¥51 

R\ R9^RR10^iiM> CK F> %mB 

7. 

;> 3,3-: , 2-
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^#MJ> iM. j&MM, $#Jo 
ii. mm^ i-s 

DPP-4 (DPP-^S^^W 
Ml, 
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12. 11 l3f^—ESESi-4 (DPP-4)t@^W^^f^® 

13. iammMnpmamjk, 
14. 1-8 tf ft—: 

NO-c 
CH3N02 *. "| 

A A 

(1) 
-O;: 

A 
Vi 

CHO 

B-T— (R< )m 
n{R) 

(2) 

A. 
NQ? 

A. 
Vv,-s 

V' 
^ / 

n(R) 
(3) V 

NO-, 
A... A^ 

, A. 

B, (R.;rri 

BJT—(Ri)m 
n(R) 

(4) 
VI 

NOi 

A. 

B-r-fR-tim 
n(R) 

V 
NO? 

A. 

X 

-{Ri)m 
n(R) 

VI 

NH-j 
; 

A. 

X, 
V "v.-; 

V / 

nfR)" 
-(R^m 

X, A> R> B> 1-* 
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