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[^H] 

W#, °1^ ^^ -§-£ 

5 [7l#£o>] 

TK£*I), °1^ 

^ °lt- f-iHRr -§-£<^1 

u>^s]-7fl^ M)^o\) cfltb «0V^j -g-cojl %o]t±. 

10 Wfl^cl Slfe- 7|#1 

nighg-^-2- *1^1 TT 1960^-1980^^^1 7fl1to] 

1990^ o]«i oil *1^ 

^-^iS-^-p-^dethici 11 in-resistant Staphylococcus aureus, MRSAHl 

3 °J tfltb ?K101 

15 <£^7} o)i=Lo^]x] g&cf. 2000^ 

Z)3.$}$) -Sj^H tflt!: ^-^7} ^ofxl^ 

^0-^1 €• ^^-ir 1>JL ^q-. 

^71] n^-g-^^1 Sltb 4-§-=lai 91^ 

^^11 tflsfl JL4^°1^1 

20 3^-^-3-ofl ^-3-7} 

&•& 3K]# i°l^ 21^-4 2| 5-4^1 7M #<?] 3£] 

&*1 7l^ %1-^MH iL°l^ *}£-?} ifl^^7l-

nfs} ^z]-^v Aj-sj^o] %-7\]7} £]JL 5U4. °H ^-8: 

7H^ 7fl^c»l S)_£L<5}7fl S]$^4. 
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^ ij.7g ^Dlt^o. ATpo11 aminoacyl-

AMPiH "T" aminoacyl t-RNA synthetase0!] t-RNA°l] 

°V1-rlic-^]:0] t-RNA charging0] °1 ^ 51^ aminoacyl 

t-RNA synthetase-^- 43! °1 ^ 41 $14. 

5 2010\1 ^IT?" 7]^jLiiL Leucyl t-RNA synthetase^] 0B0RT(0xaborole 

t-RNA trapping) 7]*lo| o]^ 4A>^.S. Leucyl t-RNA 

synthetase^] editing domain0!] t-RNA A764 no-Tr^t)"^]-0} 

t-RNA* trappings]-^ ^ ^ ^j-g-4 w}-EfleW^ editing 

domain^] -^S0!] ^}°l7]- -£!®]^0] $14. 44*1 Leucyl t-RNA 

10 synthetase ^^-Ir-^T?"0!] 4ir-S- $14. 

^S^4-H--i-(Benzoxaborole) sftM'-cr S"JL ^-§-0l c>]-\d Afl5--£r 

^ 4°<^ ^25] -B-£^]7> £3^ $14. 44Ji#4 £•£: 

SOT-fe ^i-^r US2006/0234981 ^ US2007/0155699°ll -&--§-$• 

i-aJS. 7]#£H $14. WO 2008/157726, 

15 W02009/140309, W02011/060196 ^ W0 2012/033858 ^ W02013/093615°1] 

7l#sM $14. 

W02008/157726°llfe He]4°|-t^ 7)8^ <%^o\] 

^l;&7]-§- -ft-J£*]] (Compound A)1?!0] Sdla"5]0] $1°.^ 

(7,8-c]§lHS.-2H-l,6,9-B5]^l-9a-tie}^S[cd]0}#^l-2-

20 ^ 7flA]S]c^ o|4. #7] 

4^4 °R^ ^ °H4 4*Nl£4^ 

-^4 44^ o>A]Lil£tiVE^ 7^ 

£-°l4 aHr4. 

W02013/093615^ BB]40l-t^ 8# 4*H1 
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o}-g- a^ojtf. 

U^A], H^--g-A^ol] A^OJ^L 3"§-3 «"^^T 4-4MH 

^^-i-i: 2^SM^ "r 91^ ^ °lt" 

5 o)$.v}d\ 2}e § S]J1 ^ ̂  

1^2] ^-§-1 

^ 4^11 

10 £ ^s\ He14°l#^ >ffi^-4ilfr sf^-l-i-
7A° 14. 

£ ^9] $7] A]^ H5lA>ol^eJ ^j^l-iL!-

*11 ^Rr ?W4. 

i&tb £ fHgS] ^-71 A]f^V Be|A]-ol^eJ 

^ ^cMl" ^l^fe 3W4. £ 3^#£ 

44^H 4^-§-^r 

3|i5)-Al2] ^ ^7> ^2]^ £ ^-rgofl ^ B5]A}ol^eJ 

iffls^K^t- °l-§-^ ^ SE^ ^ #^1 

20 ^ ̂H4. 

^ ^o| ^7\ s.^]£ M. ^6\] tcj-s. EejAj-ol^-eJ ifls^l-iL!-

s|-tHi"ir 

^^Hs-^-iM) i«0> J£^ yJ-^^r ^1^}^ 14. 

£ 42.3 £ £ ^a\] n}-g- >ffl^-4iLl: 
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51-^-1-i: %V^; ^ ̂  |£oll ^ 

£ ^7} g ^o\) Ufa Be]A>ol^BJ 

S.^\xr, <W SE^r *lJLS>7l ^ 

-§-£* ^M4. 

5 

[^}2] Sj)^ ^] 

£ ^£r s}7l sftVAl 1S_ S.Aj£|^ B^Afol^e] 

.Wi, °1^ °]^^], ^ o]o} 0^30.3. ^-g-7f^*V ^1^4. 

im*\ 1] 

£ £E Cf€- AoV7l 1°] S}-^-!-, ojoj o]^^^)( 

SETT o]s.o} ^tj-^o.5. ^-g-S-lir -ft-jL^^-O-S. S.^TZ 

4^ ^«-g- 4^*1 5^#^ ̂ *>4. 4#^}^ ̂7] n^-

-§-^ *ll"2"-cr Acinetobacter baumannii, Citrobacter freundii, Escherichia 

15 coli, Enterobacter cloacae, Enterobacter aerogenes, Klebsiella 

pneumoniae, Klebsiella oxytoca, Morganella morganii, Pseudomonas 

aeruginosa Proteus vulgaris, Proteus mirabilis, Neisseria gonorrhoeae 

SE-fe- Serratia marcescensQ $14. A^7\ 

44^1 ̂(carbapenem) ^ $14. 

20 £- ^^4#^ ̂ #<^1 *1JLJL4*- £rr 

tfl"Sfl (£:TL4'$I ir, s"3];5l •§"^ii4 in vitro°l]Ai SETT 
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H ojAj-c,) 7>*H, in vivo ^ 

JL47]- *\}^}JL, oil- x\S-Z\]S. c-^ 

-R-g-^l Al-g-1 ^ ol^ ^5^4. 

^*113-2.3., ^ 5}-^-#^: f^ofl (8-^11-7,8-

5 3 t\ H3.-2H-1,6,9-B2] [cd] ) ofl Qo}*) 

^lHS.l-S.e}0lH4 Hl^H, in vitro^4°fl^ ^ 

7}*}^ o>Alvll£w]-E^ i-fpl-u] f-ofl 70T-^V 

°}Ms.}, in vivo ^Ji.^ 7} 2.I1H]*);E -r-^tb ^l-S-JL^HI-

^ 9XW. £3*1 ((2S,8R)-2-

10 (ir.i 1 )-7,8-^ «1 H3.-2H-1,6,9-Be] 4A>-9a-ie]-^S [cd] °># 31-8-

= 4 HlJffiSH, o>A]til£yvE^ ^o.pj.qs. 

T^JSL >8^ 4^°\) tflSfl 7^ in vitro ^^-§- in vivo 

^JuS-HlS. ^7H1Ai£ -f^rtb *11WS 4^-^-i- %9llk <T 

15 *1^3^ 3-8-3 %^-i: 

M-EHM, ^-3-g-# ^ 91^ M# ^ 

°1* °l-§-^M iL-f^Wt- S.%^1 

^3*11 *ls*ll# W. 

-g- -g-c^oll cfl^fl oj-Sl-ollA-1 

20 £ ^WH 4-8-3 -8-°1 "^3^-S. sj-8- 7}^ 

^(pharmaceutically acceptable salt)"-£- SftMl-0] -n-^l^lHl 

£4A1?13 ^ ^D14^ £ ^2] ^-f, 

3J-SJ-3 lfi] Wl-3 >a#^3 -H-M ^ ^-i: ^m) 

5 



WO 2015/016558 PCT/KR2014/006894 

SE^r 4^ <y<a]o] 030. 

^ $13- $7] «l-8- 7}^ ^-g-5]^ 

-§-°]£-|- *V, ofl-t t^, <£#, ^Kh 

-s^t, tLf-SHr^h .S^S-sK^# f-4 ££ 44SA>, 

5 If^, AlBSAV, 4^|BA>, EEitssoHlE^, 

^-4 

-ft-7] 4£^; *ll?H§^h p-

£S.X± = ofl ^ tg^ ^ $14. 

<^S4, %-z) <*7] SKV^^ <#3 

10 ^>4 #-§-*1^ °i ^<13 s^-thM # ^7>«§-i: ^ $14. 

°H, AoM tiV-g-^. #, -a-71 -g-ofl, ^ o)^ -oflA] 

*139 € ^r &JL, 4^lEflo]Hi 

oiaiH-S-^r-i- STT 44^3Bt ^3 3-^ *M *1*M T $14-

33i£ 3-8-3^ ^3 ^3^ 44 > #*j*Hi7fl 4^tb 

is ^3^ ^-g-i 3*fl 3 ^33 <*-§• <2# ^ $14. Et, ^-71 

44^o_s ^-g- 7>^tb °^£- 3f-, 4Hf, ^#, ^#, 3-^-3 w f-^l 

3*fl 1^3 S£^ ^-4r<§; 4°]^], °)"—7l \i, 

^§-3 43fL^; 33-°|-t^^3-1?l, N-^]^-D—s^-41?!, 

B3^( 3-3^3^11 HI 33, t] oil 4#o>nl ( -g-5^ E^oflig oj.nl Jg-o] 

20 -fi-7l<§ f-GJ ^ $13. 

^ ^A^jA-] A>-g-£ -g-Oj "ojA^j"^ gj.tj.Al 

^43^ 7>334 #43 5E^r <^13^-5. 4€: 5^1" iE^ n3 °^-ir 

o^n]^V4. °1 ̂  Zi3 <*, ^ 3^*113 (racemic 

mixture) 33 £ ^3 £*J-^4. 

6 
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a. uf-S. He]A}o]te] 5}-^^ #7l SI-tl-fil 

5^1^], 

3^ ^ $14. 

^"71 Sj-tH IS S^]S]^ Hltfl^J ^ 

5 7}4 ^ 9X3-, E]-^ 7}^ ttH Z|-ZV^ %?}- a-w-

#•§}- o)s§£^ JEfe- 4^Wl5LAj ^7fl%V ^ 9XSLV], ojl-^ £fs}aj SL^ 

o^^rr <£ ^ofl if-1 ^ 

$14. 

ifHgafl nj-s Sj-tj-Al 1^ s^f" 4^°-^ £}-g- 7>^?b 

10 ^-8: 4^ (polymorphism)-ir 44"i ^r $1-2-, -§-DflS}-#Hl, T^t 

^7l]%v <r $14. ^ul 4 7111 °J^1 °1^^1 

^ S.^4. 

•& ^*1]Ai°fl7--) Tsj-'g-^ -§-^ "^•sj-^ -n-jL^pharmaceut ical ly 

effective amount)"•& -^-^^l-fe- 4^"^ JL44 ^r $1^" -n-JL^-S-^l 

15 4^ 2H*M, 45-}A^ -=-3S|-fe 443 JL4 ^1- £|<£ ^4}-

^ JEETT fil^m T $14. 

°1 4, £ ^^ •$: t-R *M1 *1 Ad^ Ji4 tt4 • 

£- n °H4, 4T|^ s}-^ is] sHM\ ol^sfl, 

£E^ °lt:^ 443^S ^-g- 7}^ ^ol afl-^t}: 

20 
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1] 

£ y^°ll .9X°]*\, A}71 s}-^ £4^1-

7>444 Sxr 0^|2i^ 4^ ^ =L$\ 4*1^4. 

5 °]^'s^l, ^4 ^ -Srtl'-lr (racemic mixture) ^7] 

£ ^4 ^4°fl i^"44. 

£ ^4 ^71 

4>7l Sf-tl-^| eHWl, 4^ ^^l, 

4^ ^-g-^l ^r $14. 

10 £ ^4 1HHH, AJ-7] ^-71 3^^ I0] Wt-S] 

W ^ AO>7] ^#(s^jul 

^ $|4. #7l #4 Aj-7] jr|.^°. #o] ojojoj 

44*c] 4^ ^Rr (R)-, (S)- (R, S)- tifl44 6\K]ifr 

*r $X5L, 44^ £^4 ^4 (R)~ ^ (S)-

15 ^ $14. 

^4 B^4°|-l^ oL^s] 24 4i ^ 7*1 4*1 

4^5- <>1^4 4^ 5-°fM 4^}4 44 °1^ «i4^7}- #4 

^ &-M, <i«- #4 (2S) °H^1, (2RH^3l, (7S) 

°1^44, (7R) °1^44, (2S, 7S)°H4^1, (2S, 7RH^lNl, (2R, 

20 7SH^44, SEfe (2R, 7R)°1^^^1£ ^r $1^4 °H 445}^ 4^ 

o>44. 
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-g- M. igj-rgs] sl-71 2S-

£^l£l^ (2S) ^ 9X^-. 

[sf^H 2] 

*NH? 

^ ^HHH, £ ^7] gj.^ 

(2S, 7R) 

[3J-«H 3] 

Ol 
AA 4. 

^NH2 

£• ^ #7] S^H 1^ 21-^-1- £E^ °1^ 

10 §1-71 ^ XI4-' 

1) (7-^^-7)8-4^1^S-2H-l,619-B5l^-A]-9a-

i5f1^2:[cci]0>#^]-2-<a)Pll^0>Yl §lHSf-S5}o]H; 

2) ((2S)-7-of|€-7,8-^«-lJE.S.-2H-l,6,9-B.^44-9a-

isl-wflS[cd]°>#^l-2-^)ollfb0!-1?] 

15 3) ((2S,7R)-7-Pim-7,8-^^H.5.-2H-l16,9-He)^l-9a-

^.21-^13:[cd]®l-#3l-2-^)ofl^-o>,2l 

4) ((2S,7R)-7-13lll-7,8-cl§lHS-2H-l,6)9-B^^-A]-9a-

9 
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5) ((2S, 7S)-7-oHl-7,8-^^H5.-2H-l,6,9-B^44-9a-

iLeMStcdM# 31-2-^)^14 of1?] 

-& 1HH4, IS. Bej/l-ol^eJ 

^44^1- £]-§- 7}^ Aj-g-f- ^ 

5 9XSLV], <*o^tj-^o.5. §]-§-7p^ ^-&)4(free acidH ^ 

A>W7|.C^O1 -ft-g-^. -H-e^ho^fe <«A>) ^-A>) ^ O]AV> 

^ ̂71^; 44^4, AlBSA>> 

Bell-ssoHlB4, #^^-4, te4, ^H4, 

^.114, ¥^4, ^31^4, 4444 ^4 -$r7] 4^-4; 

10 *fl44£4, i44^4, M4$4, p-t^<M£4 ^4 ££ 4^M: 

4-8-th T1 Si-2.4 °H1 7A-& °W4. °flt- l-^, ^ 

B^Al-olfSJ S^#£ 443°-^ §]-g- 7}^ 444<*£ 

0T34^ <r 

rL^> g. AOV7] IS. £44^ Ba)40l#^ 

15 $1-^-1-^ 443^-g-S]^ 4^4, 

2]*}} 42:11 *r Sife- s.^r ^ , ^41" 4 -g-^fl^-g-^- 3.^ £444. 

£ ^41 4€- i?-7}c*£r -f"44 4^4 -r $1^4, ^11-

^4 444 l$\ ^44 -ft-71-g-^, « ̂  44^, ^1^, 

44#, i&TT ^4 ^°l31 4^4 444# 7}*}7] 4 

20 -^7)44 4 T-g-<W 7>tV ^ ^44?144 ^sj-A]^ afl^Sj- ^ oicf. 

°144 °1 -g-^HM- 4^4 4# ^44 $- 42:4^4 

«-7}^# <£44 SETT 4#4 'n"ir ^4 ^44^ 42:4 ^ $14. 

at!:, •& 1^4-^ 444 121 B44°H:^ 44"i:^ 

4^4*3# 4^44. £- 4^4 HB14°1#3 44iLf- 4^4^ 

10 
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<T Sl^l, §1-71 

<^13 44 >fl; Ol 
A\ Cf. §}7l Z\]X\Q ^l^igo. ^jX|Oj 

f°H 45} Sl*fl #o]^}7fl >£^€ T &-§-£• 

^^1-H.S., §>7l oflA]£ Hj-^ol •& 1^3 °fl 4^ B^4°l#^ 

fe^Ka-i- s]-^-## yj-^# 7A^r 4M4. 
£ 14=. 5)-^-#^- yDv^^ 

5j-«VAl 44 3^#4 SfS}-^ 54 5j--t## ^"t^H sj-Sj-Al 66] 

10 [Sl-^ 4] 

PGiO 
LG 

CH, 

5] 

+ 

[3-^H 6] 

PG-tO 

CH3 

O 

s}-?H 64 s^-tHr# «H-4?1 51-44 79] Sff-## 

M 444 84 44^- ^#4^1- 5f^-l-i-

15 >fl2:4^ 44: 

[S}-44 6] [444 7] [444 g] 

PG^ 

CH3 

O 

11 
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8 Alo]-}^7ll- o>D|ic7]S. *1^-?!: °H. 

SfSVAl g oj uf^l; 

[s}-«M 8] [W^l 9] 

CN ^NH2 

sj-S]-^ 94 Sj-tHl-4 ofl iLJL7KPG2)l 

104 Sl-f-l-# 104 ^#-5-^ iLiL7l(PGi)l 

i4s}-#-§-§- $• 4)-^ 114 ^^A^f-

*112:£RT #31; ^ 

10 

[sHH 9] [S*«H 10] [5^*1 n] 

H3c 

o' 

Y 
N 

\ PG2 

o 

Y 

PG2 

sj-t}-^ n4 sl-^-1-4 °Hic7li- #iL:l:3KPG2)3H 14 

15 s^l-i- ail^sl-fe #311- $14-. 

4-^- s)-^ 14 si-f-l-# 

44 5ff-i:4- 54 sl-f-i-# 64 

#31; 

12 
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4] 

PGiO 

[sftj-Ai 5] 

OH 
LG 

+ 
CH, 

X 

6°] ^ sl^rH £ETT ?lt 

4-§-§H 1221 iEfe o]^^]^ afl^Vul f 

12$) ^§}#A] ^ES7|f 0]-p]t7lS ^1^ s)-«H] 

132] Sff-i-# >112:^ #31; 

[sl-ti-Ai 6] [sJ-SH 12] [s]-^ 13] 

CH3 

vo 
PGiO 

PGiO 

10 

2)-SV^] 13 S^tHM g.5.7] (PG2)1- S|-^H 142] 

^-^••i-i- >112: §KH, S|-^H 142] St-f-i-# tiV-g-A]^ 5fSj-^ 

102] 3]2:§]-^ #31; 

15 

13 
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13] [sKH 14] [3MH 10] 

1021 ^Ji7l (PGi) 1-

*112:§RT #3]; ^ 

[Sl-«H 10] [3J-5H.11] 

10 sf^H 11^1 5}-^-#2] C.}n|ic7ll- Sj-^H 12] 5^-I-§; 

#3]* <r °A^. 

#7] 5j-«H 4 14°1] *) ( 

PGi ^ PG2^" IH^l# ii^§]-b HJ17](Protecting Group)JL*] , 

AA ^-^3— 3. !, t- :r-#, Boc(tert-butyloxycarbonyl), pmb(4-

15 methoxybenzyl), Fmoc(Fluorenylmethyloxycarbonyl), Ts(tosylate), 

M0M(methoxymethyl), THP(tetrahydropyranyl), TBDMS(tert-

14 
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butyldimethylsi lyl), TBDPS(tert~butyldimethylsi lyl )°H , 

LG^- 7] (Leaving Group ).§-*] 

X^r I£±r 

5 Yfe- iExr PG2°14. 

^ ^efloflA], AOV71 #-§-& 

wli(s]uf-#e}£)^^^ 2-0] 4^5.4*1-4,4,5, , 2-

A )--§-£}<*] ^ $1—4 o|o]] >j]"5]-s)i=- ;$}•£- o]-u|ii)-i 

SL i£ nfs ofloflAj, ^7} 5(-^-f-i o]oj 

10 ^ ^-g- 7}^ 1^ 

HL-Z) *HMl-g-

2:^1-# 31^4. 

^^--i-# o]^- ^-0^4 ofltg- ^J/SE^ ^ls.7> 

15 ^JSLtt cHHl7l] ^lS-41-3 -TT£.^±S. #311- 5.^1-fe-, 

^ <W HL^r *l3.SRr 3l^§Kr 

^7} ^ t^l °1*H1 ^ #<94 ^ 

^/iE^r ^15.1- Us §>^r ^>21 #3]7} ^7>S 5.^1 ̂  $14. 

^7} ego}]oflA] , ^-71 SftVAl 10] sf-'t#, o]*) ojA^^^ 

20 ^ °11-^ *)-§- 7V^-^v <§0.5. 5-^H 1# 

£-t§Kf -^4 f-A^l ,g-£) ^ 

^ *1S.§}7l 4*1 -§-£°fl 4?b 

3M4. 

£ 4-E- 443 *15.^ ^ -g-^l 4M^- AOV7] 

15 
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lfij 2}-^, ojfij o] ̂  ̂ »] J nJ ojs.fi] Sj-g- 7j-^tb 

<*Hj u]j§jjA-j^ y}^j- ^4. 

^^^l ^ ̂  ^Jl, 4^1 4^*11 ^(multi-drug 

5 resistance)# 44^ <*fl«- -&# 

ilolES, #-g-§Ml 

4-g-l *r Si4. ^*71 cR 

71-tiHl^ vfl^ Afl^oji}. ^j^-oj 

A.baumannii, C.freundii, E.coli., E. cloacae, E.aerogenes, K.pneumoniae, 

10 K.oxytoca, M.morganii, P. aeruginosa P. vulgar is, P.wirabi 1 is N. 

gonorrhoeae HEfe- S.marcescensQ 41 ?}•% yT"#3§l"^l^ ^ 

u]]^ oj-Aj t-jjS^lBj ti-r-pj-^ (A.baumanni i)6]} iHdMl-g- ^-tj-aj 

2:^1-^1 3M4. 

#7) 121 w, olsj oj^ajSjj ^ ojl-oj 

15 Sj-g- 7}^ f-#§Kr W 2:^1-# °J 2]^ 

*11*1121 *11^13}- £H Aj~g-^ ^ ojtj-. ^-71 2j2t^ 41^ 

^ ̂  5E^r Hi^^p- ^ ̂  7>*| ^ 9XSL^, 

^7} *HSl Aj~g- JjLo} ^ f-6fl 45} 4^§}7jl 

^ 91^. 

20 ^ ̂  S£^ oj^> ojfr) 7>Xj 7ft ?\] 3. ^j^Sj^ 

A>#£j^ ^4, ̂ 4, ̂ 4, &&*\], ^4, 7ll##A^j 

f-21 S^-Ml, ^*|j °l^*l if oj^Kg. Aj~g-*H 

=r $14. 

^ 3.% TWSA] 7^1, A>^j) 

16 
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= ^ $L^, ^^ JL^ *11*11^ 44 -n-s4^4 4°i£ 44 

°142l -r-^§*ll, °fl-8- H4, 4-nr, ^Hr4-y-v"H0l — (calcium carbonate), 

^3.S-^ (sucrose), 45LisL^i (lactose), ^44 ^-.5-3. °l-f-44 5-°114 

4®14 44 °14# *11^%v T $14. ^4, #£4 ^4 °14°ll 

5 4^4^ #H 4# 4M1-51 4^4 ^ $14. SE^> ^ 

T^f 44 0j14 *ll*ll^ 44*11, 41 -g- ̂  ̂11 , #4, 4^4 ^°l ^44 

^r $14. 44 0J14 *11*115. 4*H44^r 3*. 44^ 

s|444 #, 4/^fe- Blfls. 444 4°1 444 4 $1-^-4, °J2]s, 

°14°fl 44 44 4^4, °lll- 1:4, w44, 44*11, 1HM1, S-&4 

10 4°-^ 4444 5°114 4^4 44 444 ^4^ ^44 4 $14. 

4^4 444 44 44, ^44 2)5} 47^ J=O^ 

444 44, ^4 44 44 ^5*11 444 ^4^ ^ $14. A0>7I 

444 444 44 *11*1144 ^4 44*4 4444°4 €#*11, #*11, 

2:41 >11, 4*11 44 £444. «1T^ 4OJ1 *11 44 4444*11, 

15 2.4 €4*11 *112:# 44 444*113.4 5L3-43]il"4 a" (propylene glycol), 

€44431 #4#, 44* -$-£4 44 44^ 44, oH!g^eflolH4 44 

44 7}^ 4^4^ ^-O] Aj-g-l ^ $14. 4711°] 4*11^4 4^4 

(witepsol), 4HS-t, H4 (tween) 61, 44-2-4, 44^14, 

•i-44^444 44 444 4 $14. 

20 471 44 2:*^# 44 $7) 444 14 44#, 44 4444 ^ 

on-oj 44^ o.s 44 444 %°-£- 4444 ^44 444 14 444 

4JL444 4^#, 444, o.ooi 44 99.9 44%, o.oi 44 90 44%, 

H— o.i 44 50 44%°i 4 $1^-4, °H1 *H1^14 &-n *11*1121 ^4, 

44 4^, 44 44 44 444 444 4444. 
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41:°!, ^4 <#7] Sftj-Ai o]o] 

°lt-4 ^Sj-^ojg. Sj-g-sqfe -frM&c.S. f-n-s-m 4^ S^#4 

4^4 $7] -fi-j^-g-4 <#•§- 7]§o_S, 4 0.1 tfl*l 4 

l,000mg/lH ^ $14. #7] 443 :&44 aflfs <$?§, 

5 £#4^1, 4°1 , ^4#, wM-ir, H?!:4 irlrlE. f-^ 

JI^BH 4^ ^s] iflx] ^ 5E^ 4-§"€ ^r $1^-4, °H 

4^44 &J2 441* ^ ^ 4^44. 

2^4, £ 1^4 ^z^A^f- 4^14 ^^-g-o] 

^-f, £ ^4 44^14 2}-^-# o]o] 0^30.5. Sj-g-S)^. 

10 >114 Ml 1 44 95f^%°..§. 44€ T1 $1^-4, 44444^ 144 

70f^% 44€ ^ $14. 

4?1 44^ 5-fHK S!## xtsffe °J^, 44^, sflM 

£44^r ^ <T $1-^-4, 443^-^ 4*>4 4 $14. 

44 444 £ ^ofl 4^. 44^4 ^0)0]| 4^ ^ 44, 

15 7fl^d, 44&4 *]£. 7>^4 444 £44, 444 444 4 $14. 

[444 J[5lj-] 

£ 4^4 4-^ He14°l#3 44-^ 4A^°1] 44 

4^- i4H%M yjl, 44°1 ^444 444 44 444 44 

20 J^| 4^4 iflA^o. 7|.X|- 4t- 1*4 

4*14^44 12.44M 44 4^444 £44<^ 44 ^ 4# 44 

^^5°ll 44 44JL41T 44MH ^4444 4^4 S4 °14 4^4 

444 444 44, 7fl4, 4/^4 ^1 4444 4-g-l 4 $14. 

18 
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°1§K •& OlSflS. -§-7] ^ ^^^11-

ZL^M- §1-7151 ^AHl ^ ^711 

°}n*}7) ^§H afl^S}^. ^AHlofl 6j*j) £ ^o] 

5 €^Sl^ %•& °W4. 

o]§H1A:l A}-g-5£[ A] ot-g. tg|Ti|-f=- fV Aldrich Korea, 

Acros, Lancaster, TCI, Alfa aesar ^f-iLiiL-T-El ^°lpi, 1H NMR-c: 

Varian 400MHz, 600MHz# 4-§-5}$f tf. 

10 [^H 1] (7-^l€-7,8-^§lHS-2H-l,6,9-Hsl^-A>-9a-

[#31 1] 1-(^!^4A1)£-3.^:-2-^ ^ 

Ho^°Bn 

15 l,2-£S3:tR(5g, 65.7mmol), NaH(3.29g, 82.0mmol)^g: N,N-

ulo]]^if-o>nliE.(70mL)i ^ liS^H^(7.82mL, 65.7mmol)# 

0TC°f|*1 7}§1-JI 2Al^°> Hti} §>^4. #-§-°l $-

oil^ o^ll Efl °|BS ^#§>^4. -n-7]^^ ^ 

CE|JX|-) -^-^s']-^ ^ S. ^ ̂ 1] "3r]-

20 I^ff (4.45g, 41%)^- £&th 

^-NMR (CDC 13, Varian 400 MHz): 5 1.15 (3H, d, J = 6.4 Hz), 

19 
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2.37 (1H, brs), 3.28 (1H, dd, J = 9.4, 8.2 Hz), 3.47 (1H, dd, /= 9.4, 

3.0 Hz), 3.98-4.02 (1H, m), 4.56 (2H, s), 7.25-7.38 (5H, m). 

[#3l 2] l-()£S^-2-0^ 

\/OBn 
MsO 

5 #711 l°iM 42:3 l-(^^4Al)£^^:-2-#(4.5g, 27.1mmol)-i: 

^#(50mLH] 0°C4*1 #5.eHS.(2.32ml, 

29.8mmo 1)-=r 7>§}JI 3A1*>^^: £Hr°l #13 ^ 

10 5.*ll^# (6.00g, 91%)-ir ^^4. 

XH-NMR (CDC13, Varian 400 MHz): 6 1.25 (3H, d, J = 6.4 Hz), 

3.01 (3H, s), 3.51-3.61 (2H, m), 4.56 (2H, d, J = 2.0 Hz), 4.89-4.94 

(1H, m), 7.26-7.37 (5H, m). 

[#31 3] 3-((l-(^114Al)£3^-2-£)^l)-2-

15 jELSS.fe'lKil^H^ 

BnO 

#31 24*1 42:3 4#^£^l0lH(3.65g, 

14.9mmo 1)4 2-* 3.3.-3-*] B.^*] fe<lK-ll§l:£(3.00g, 14.9mmol)# N,N-

(50mL)4 ^ K2C03(4.13g, 29.8mmol)^ 7}f>}JL 

20 100°C4^ 16^1£ ^.o> #-§-1-^ ^JEl- ^0.5. 

20 
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(4.06g, 78%)-=r 

^-NMR (CDCla, Varian 400 MHz): 6 1.40 (3H, d, /= 6.4 Hz), 

3.65 (1H, dd, J = 10.0, 4.0 Hz), 3.75 (1H, dd, J = 10.4, 6.4 Hz), 

4.61-4.65 (3H, m), 7.23 (1H, dd, /= 8.2, 1.4 Hz), 7.28-7.35 (6H, m), 

5 7.52 (1H, dd, /= 8.2, 1.0 Hz), 10.43 (1H, d, J = 0.4 Hz). 

[#31 4] 3-((l-(^l^^-Al)HS^:-2-<a)4^)-2-(4)4)5)5-

#3] 34*1 43:3 3-((l-(^^4Al)£S^-2-°a)^Al)-2-

10 8.59mmo 1)4°l^KK60mL)4 ^r°l 1,1' -

^#SS^4f-(314mg, 0.43mmo 1), £4^ 

°}44 °1 H (1.68g, 17.2mmo 1), yl^(^M-l-4£)^^(4.36g, 17.2mmol)-ir 

7}*}JL 100 °C 4*1 1*1 # §>^4. #-§-#2] ^£1- -$^0.3. 

^JI, #-4 41444°|HS ^ 

15 ^IS^I-JI, ^j^l-, ^14*1 ^4§M 

S4^tl:(700mg, 20%)^- £$14. 

^-NMR (CDC 13, Varian 400 MHz): 8 1.35 (3H, d, / = 6.0 Hz), 

1.43 (12H, s), 3.64 (1H, dd, J= 10.0, 5.2 Hz), 3.69 (1H, dd, J= 10.0, 

5.6 Hz), 4.55 (2H, d, J = 3.2 Hz), 4.60 (1H, dd, J = 12.0, 5.6 Hz), 

20 7.18 (1H, d, J= 8.0 Hz), 7.27-7.34 (5H, m), 7.38 (1H, d, J = 6.4 Hz), 

7.43 (1H, t, J = 7.8 Hz), 9.92 (1H, s). 

[#31 5] 7-((l-(^1^4*l)£S-^:-2-^)^-*l)-l-§lH.^-Al-l,3-

21 
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4 f>) [c] [ 1,2]4*kat"3-7K!±4^ 

CN 

#31 4i*i >112:3. 3-((1-(^1^-*1)£S^:-2-C^)4A1)-2-(4)4,5,5-

^lH5-HM-l,3,2-cl4Al-a-S3-2-^)w31^^:cll§lH(700mg, 1.76 mmoDt 

5 #(lml)4 BflBel-SlHS^ffKlmlH ^91 ^°1H *]<£$• 

M-Hf- (87mg, 1.78mmol)^r 7>§>^4. €*1# H# 2N 

#-§-#o] pH io] 7>^3r ^ #-§-# 

ilo>^lE]]o]BS ^#§1-^4. TM## %*}#ntil#o.S ^SKu, 

<^4, ^r§M <£<>1# *Hr« 331§M 

10 S*llsH!-t-(500mg, 88%)£$14. 

XH-NMR (CDCls, Varian 400 MHz): 6 1.21-1.24 (3H, m), 3.59-3.70 

(2H, m), 4.30-4.42 (1H, m), 4.43-4.52 (1H, m), 4.66-4.77 (2H, m), 5.79 

(1H, s), 5.82 (1H, s), 7.01 (1H, d, J = 8.0 Hz), 7.25-7.39 (5H, m), 

7.53 (1H, td, /= 7.7, 1.9 Hz), 8.13 (1H, s), 8.26 (1H, s). 

15 [#31 6] t-M ((7-((l-(^^l)HS^-2-£)4*l)-l-^lHJH-

1,3-1=1 §1[c] [1,2]^-4^-3-°^)pfl1)44^1 °1B^l ^ 

#31 5°1M >112:3 7-((l-(w31^^-*l)£S^:-2-^)4*l)-l-^l^-^-Al-

l,3-4^1S.5.^H2i[c][l,2]^>il~3-?l-^.MHl. (500mg, 1.55mmol)-i: 

22 
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BllBe]-§l^-S^3:(10ml)^l -g-slH^ <^7H IM 

4^1(3. lml) *1<^# ^-&°H*1 *1*1 §l 7>^t}-. ol«: 3*l*}#^> 

^ *1*1 §l ^-§-1-^ ^5.1- ^4. 

^l^(10ml)l- *1*1 §1 7}^ ^ tbtf. 

5 tfflfMrClOmOl: >11 «i *>-g-§M ^ 43# *11 ̂  3 ^3 #-§-## 

. ^H5}§l£LS^3(10ml)^l -g-^Al^n}. tiH-l-ofl BeH 0.42m 1)4 

4-t-^-l 4 L1] °l J= (0.35m 1) lr £*HS 7}& ^ *J-^-°fl*1 4*1 

^#€4. 2N ^-g-l-i: ^ $- ^^o}4^olB(50ml)S 

^ -fMfHi: ^ <*j4, 

10 £^*1 3Ht!"§- 33l§H (340mg, 

51%)# £534. 

XH-NMR (CDC13, Varian 400 MHz): 6 1.22 (3H, d, / = 6.4 Hz), 

1.42 (9H, s), 2.98 - 3.08 (1H, m), 3.58 - 3.69 (2H, m), 3.82 - 3.95 

(1H, m), 4.36 - 4.43 (1H, m), 4.64 - 4.76 (1H, m), 4.96 - 5.08 (1H, m), 

15 5.19 - 5.24 (1H, m), 6.89 (1H, d, J = 7.6 Hz), 7.09 (1H, d, J = 7.6 

Hz), 7.31 - 7.46 (6H, m), 7.53 (1H, s), 7.60 (1H, s). 

[#31 7] t-^-1 ((7-^11-7,8-4 §1HS-2H-1,6,9-HHl ̂ -*>-9a-

^5^a[cdM#31-2-lD*111i)7>wHHB£l ^ 

20 

#31 6^1*1 >112:3 t-^-H ((7-((l-(^^4*l)£3.^:-2-oa)^-*l)-l-

23 
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S] H-S-X\ -l, 3-4 §11= Sfe[c] [ 1,2]44^-1-3-^) 4 #)?1-«H °1 B(200mg, 

0.439mmo 1)^5}# §lH-S-A]H(12.3mg, 0.088mmol)# ^1## (5ml HI 

^##§H l^m 5n#§}$!4. ^-g-0-3}# ilWNMBt- o) •%-*}<$ 

^eHBB v}6\ £45^# (140mg, 89%)# 

5 <£$14. 

:H-NMR (CDC13, Varian 400 MHz): 5 1.42 (9H, s), 1.47 (3H, d, J 

= 6.8 Hz), 2.98-3.08 (1H, m), 3.80-3.93 (1H, m), 4.22 (2H, s), 4.18-

4.42 (1H, m), 4.90-5.18 (1H, m), 5.30-5.37 (1H, m), 6.85 (1H, d, / = 

8.0 Hz), 6.98 (1H, d, J = 7.2 Hz), 7.42 (1H, t, J = 7.8 Hz). 

10 [#31 8] (7-^11-7,8-4*1 H3.-2H-1 ,6,9-B5RAl--9a-

;a4-te[cdM^-2-lD^l#6l-# §1HS.#3.H1-O]H.4 ^ 

#31 74| *11^3 t-^1 ((7-^1 #-7,8-4 "&1HB-2H-1,6,9-

B^ #Al-9a-^£l-^2: [ cd] 4*# 31-2-°i) 4 *§)) 7}«H1 o) E (i40mg, 

15 0.439mmol)# 44##(5mlHl Jh Ot°lH #^(4N 444# 

-g-^, 3.29ml, 13.lmmol)# 7>§}$14. #-§-*"# 16*1# I, 

#°HV ±-a] ji^ll-

€4^4 a*H^#(92.0mg, 96%)# £$4-. 

Hl-NMR (CD3OD, Varian 400 MHz): 8 1.43 (3H, s), 2.91-2.99 (1H, 

20 m), 3.58 (1H, td, J= 13.0, 2.7 Hz), 4.15-4.42 (3H, m), 5.46 (1H, t, J 

= 10.4 Hz), 6.88 (1H, d, / = 8.0 Hz), 7.03 (1H, d, J = 7.2 Hz), 7.47 
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(1H, t, / = 7.8 Hz). 

2] ((2S)-7-^€-7f8-^«lJ=S-2H-l>6f9-BBl44-9a-

5 ^~NH2HCI 

[#3] 1] l-(€ ̂ 4*1)^^-2-^ Pll^a^olEo] ^ 

MsO" ^0Bn 

l-(^^4*l)HS^:-2-#-(36g, 217mmol)4 

4^(39^, 303mmo 1)-§• l-^<3(540mLH ^r<£ ^ 0°C4H 

10 #5.2MH(2.32ml, 29.8mmo 1)# 2*]##°]: ^ 

IAJ# c] tV-g-o] #13 ^ #(500ml)4 

(200ml, ^ )-§- 7}§H -n-7lf-ir S^j-

^200m 1)2]- 2.Q <*$• M-Bf- ^-g-<^(200ml) 

^ -fM## ^ ^4, 

15 (53g)# £534. 

2H-NMR (CDC 13, Varian 400 MHz): 8 1.40 (3H, d, J = 6.4 Hz), 

3.01 (3H, s), 3.52-3.61 (2H, m), 4.55 & 4.57 (2H, ABq, JAB = 11.8 Hz), 

4.88-4.96 (1H, m), 7.26-7.38 (5H, m). 

20 [^31 2] 3-((1-(^!^#4)HS^:-2-^)4A1) ^ 
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#s:"ir^ 3-o}JE.^-4 5]^(26.5g, 217mmol)4 

44i4iT(36.0g, 261mmol)# 413llll5Li§-44 — (540mL)°ll 44 0°C°1] 

30-§- #4 1^444. 44 i 14 431 14 ^1]^ 1-

5 (^444)^4-2-4 444£4°lH(53g, 217mmol)# 44*1 44 ^ 

ioo°c414 104 4^4 -^44 ^ 4### 444 444. 

4##°fl 4#I-(1L)4 H4(500ml, ^4)# 7}*M J=L, #71## 

0.02N ^444Bf- ^r#4(200ml, ^4), 0.01N <§4 (200ml), ^4 

^4 4B# ^-g-^ (200ml )J1S 44^ ^ #71## ^ 

io 444Hf-°-5. <*)4, #^4°1 £44 44## 4^4C*I 

£444# (46g, 78%)# £534. 

4-NMR (CDC13, Varian 400 MHz): 8 1.35 (3H, d, / = 6.0 Hz), 

3.68 (1H, dd, J= 10.4, 6.0 Hz), 3.59 (1H, dd, J= 10.0, 4.4 Hz), 4.59 

(2H, s), 4.63-4.71 (1H, m), 7.18-7.21 (1H, m), 7.28-7.36 (5H, m), 

15 7.40-7.46 (3H, m), 9.95 (1H, s). 

[#31 3] (lS)-l-(3-((l-(^l^#4)H.S^:-2-^)#4)5lN)-2-

4HS4l^-l-#4 1H3 

NO2 
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HT5)-#(0.739g, 3.70mmol)4 (1R)-1,7,7-He)411-N-

(^#-2-o,J4l#)tiM*M#S[2.2.1]^#-2-°l-#(0.994g, 4.07mmol)^ 

4l#^§:(110mL)4l ^ *0^41*1 1*1# MH^4l#(22.6g, 

370mmol)# #-§-#41 *1*1 §1 7># ^ #-§-## -30 £4*1 30^-# 

5 H##4. #7)1 141*1 3-((1-(^^4A1)^3.^-2-^)4A1) 

afl^dl^H (20g, 74mmol)# 41#4(40ml)4l sH«H °lt- -30°C f-

4*1 ̂  oi^ IA!^> o)$ 7}*}-#. ML*15\JL SX^ ~ 

30°C^ #-§-#41 ^^liHS^4H^#(1.29ml, 7.40mmol)-|- "4JL, ^ 

££4l*1 24*l.#°l*o1' S## $- #-§-#2} ^J£l- *CK£-^ *1*1 §1 

10 #-§-#41 IN <?§# ^-§-^(300ml)4 41#(300ml)-§- 7>sH 

^ #3.3.41 #(80ml, 3 ^###. -£-71## isf 

^s}- #H# ^r-g-^dOOmD^-S #°l-§ ^ -T-T1 

<^4, #^#4 #2:§M a>fl^# (25.3g)# 

15 XH-NMR (CDC 13, Varian 400 MHz): 6 1.33 (3H, m), 2.90 (1H, brs), 

3.54-3.59 (1H, m), 3.61-3.69 (1H, m), 4.45 (1H, m), 4.50-4.62 (4H, m), 

5.38 (1H, m), 6.86-6.99 (3H, m), 7.24-7.38 (6H, m). 

[#31 4] (lS)-2-oM ic-l-(3-( (l-( iffl *14*1) = S.3&-2-

20 ^)4*1)^N)41#-1-^ ^ 

^NH2 
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#31 3^1*1 ^2:3 (lS)-l-(3-((l-(^ll4Al)£5.3i:-2-

(25.3g, 76.0mmol)# °11 ##(381mLH 

^o] ^ #^5. 5% ^r5}f-/€-^3(4.06g, 1.91mmol) sty 5% 

wfl^/S-^Ej-d.oig, 0.259mmo 1)# 25°CHH 50~60psi 

5 <&^SLS. 9*1# ^ H^lHt- 4-§-*M 

^#4 *117^4. ^ 

#^1"# #2:§H (22.2g, 97%)# 

^4. 

10 [#31 5] (1S)-1-(3-((1-(€^4A1)HS.^-2-^)4A1)^^)-2-

^NBn2 HCI 

#31 4*1H *112:3 (lS)-2-ol-ult-i-(3-((i-(tijl^^-Al)B5.^:-2-

^^D^H^-l-i- (22.2g, 73.6mmol)# i ##( 245ml H ^°)3L, 

15 ##££}-#( 22.4g, 162mmol)l- ^7\*Y ^ 15*1# 

pflig 3*]. <^1 £11 s.( 100ml)* ^JL 0°C3. ^ $-

30£# S#^#. ojjf. ^ej-oje-g. 4-§-*H 

^ o^onofl <£#-§-<^(12.3ml, 147mmol)-i: ^51 30^# °1^ 

*111 3*V Jf! itfls ^ <3## $• 

20 ol^s^^^-dooml)# *}-g-§H i?-tillrff-S #4 oi^- ^-o- *r4. 

°1 ^If^l* #4 ^*1«H *117-1 ^ ^ JI*M 
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°ldtHS3:#(45ml)-§- ^JL 60°Ci*1 2*1^} 

4A] ^o_s, A-^^-sl ^ %. 2A]^> 5ltiV§}ii ul^l7> Ms)7l 

A]^^: n|| ^^A-] 3*]. Jfig o]]^]s (400ml )!• IA]# *\x\t\ 

>}& 4-8- AOV^H 2Ai^o]; o] ^ 

5 . ^ 3x> <M = (50ml)5. ^-4^4. 

°1^31 JL*lll- M S*flsl-1tl-(20.4g, 54%)-i-

<M4. 

*H-NMR (CDC13, Varian 400 MHz): 8 1.28 (3H, d, J = 6.0 Hz), 

2.98-3.03UH, ra), 3.13-3.22 (1H, m), 3.53 (1H, dd, J= 10.2, 4.6 Hz), 

10 3.59-3.64 (1H, m), 4.15-4.18 (1H, m), 4.34 (1H, dd, / = 13.2, 5.2 Hz), 

4.46-4.55 (3H, m), 4.57(2H, s), 5.07 (1H, d, J = 9.6 Hz), 5.42 (1H, s), 

6.62 (1H, d, '/= 6.6 Hz), 6.75 (1H, brs), 6.80 (1H, dd, J = 8.0, 2.4 

Hz), 7.15 (1H, t, J= 7.8 Hz), 7.26-7.35 (5H, m), 7.44-7.51 (6H, m), 

7.61-7.63 (2H, m), 7.67-7.72(2H, m), 12.06 (1H, brs). 

15 

[#3l 6] (3S)-7-((l-(MM^l) = 5.^2-13 )4*1 )-3-

((4^^c,M^)^l€)^lS[c][l,2]4A1-^-l~l(3H)-^:^ ^ 

"~~NBn2 

#31 4<*fH 31^3 (1S)-1-(3-((1-(^^4A])H5.^:-2-

20 ^)^-Al)3|l^)-2-(4^1^6>ulic.)6fl^--1-^- <*A}^ (10g; 19.3mm01)-§-

#£^3(7]-)^ ^ #^<a(77ml)i ^r°14. 4 ^*1 &£-
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4^4 #4 -a-Efl-a- 4444 40-45°C3L ^4 § ^ 

2.5M «]4 -g-^, 8.49ml, 21.2mmol)l- 4 lA^oj) 

x\x\%) 7>tb4. 444 ^4 ^#4 44 #-§-1-4 £:£«• -30°C B 

jliav^ :f o.*]^ t^ts^-(2.5M «]# 

5 -g-1^, 37.82ml, 94.3mmol)-& 4 1444 ?4.^ 444 7}44. °lt41 

#-§-1-4 -20°C o]^o] s]x] 3.^3,(^)0)) 2-

°l^BB4Al-4,4,5,5-4B444-l,3,2-444B#44(31.2ml, 

154mmol )-=r 4B4§1^-S44(9ml )4 ^ 1*^3! (77ml )«• 444°1 

-§-*fl44 ^ -40°c B £B-t 4#4 H##4. 444 #-§-#4 

10 44444 (4) #4^3-4 #-§-1-# (4)€4^H2l #-§-<*H 4 

244^4 444 ^]7l-#4. 4^ £:E<M 144 4 H#4 ^ #-§-#4 

'£Bt- 1*14°f) 4*1 444 io°c44 #4 ^ JH#£]JI 4^ #-§-#i 5% 

Mri4Bf ^-§-°-4150ml )# ^7>#4. 4®I0JM 4 #-§"§-# ^44^ 

5:4^14 (50ml )B ^41-# 44^4- ^4^ f1 2:4^11( 100ml )B 

15 ^4 ##4 ^ s.€- 47]## ^4 °t!4 4Bf- ^-g-^(i00mi)AB 

^ 3 -T-^T 444B#°-B 4^4^, °i4, ^°14 4fM-# 

444°1 M144# (6.03g, 62%) # 444. 

4-NMR (CDCl3, Varian 400 MHz): 8 'l.21 (3H, d, J = 6.4 Hz), 

2.67 (1H, dd, J = 14.0, 7.6 Hz), 2.99 (1H, dd, J = 14.4, 3.6 Hz), 3.56 

20 (1H, dd, /= 10.0, 2.8 Hz), 3.63 (1H, dd, J= 10.0, 8.0 Hz), 3.74 (2H, 

d, J = 13.6 Hz) 3.90 (2H, d, J = 13.6 Hz), 4.36-4.42 (1H, m), 4.65 & 

4.72 (2H, ABq, JAB = 12.4 Hz), 5.35-5.38 (1H, m), 6.76-6.83 (2H, m), 

7.19-7.38 (16H, m). 
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[#31 7] ((2S)-7-8-^*1 6,9-Be)#Al--9a-

:£4fe[cd]41^-2-^H#aKI ^ 

'~-m2 HCI 

#31 62] (3S)_7_((1_(^^^.A|)SS^:-2-O^)A.A])-3-

5 ((^^^l^HiDfekKl^l^l-iL^-KSH)-# (5.56g, ll.Ommol)# 

IN ^-g-^(13.2ml, 13.2mmo 1) 4 pfl^(noml) 4-g-SM 

^^14 -§-*1] *m ^ 5% 7RV4. tiV-i-1-^ 

£.E# 50°CB #5] 4 50~60psi2] 

#44^ ^4. 10*14 o]*jk ^2] *1-311- #44^ 4# ^ iS4°lB*-

10 4-§-4al 4#-I-&- ^44°i ^4## 47-144. a\3±%\ 

*114#(10ml)l 4-§-4CE! 3 ^4^-8: ^44. 

oj^HB4#(50ml)-& ^4#<i ^l^FKM ## 

^tflf^l 2-34 ^ i"# 4 7^4 3 oL*H 

°l4i^S4#(7ml)l 5*1 4 <>14 .^44 44.3]}#. <*|44JI, 

15 JI^ll °l^i3.4#(3ml)S 3H ^4- °i44 al^ll- 2.4 44 42:4°^ 

£444#(2.4g, 86%)# 4534. 

:H-NMR (DMS0-d6, Varian 400 MHz): 8 1.40 (3H, s), 2.82-2.93 (1H, 

m), 3.45-3.57 (1H, m), 4.14-4.30 (3H, m), 5.50-5.60 (1H, m), 6.79-6.83 

(1H, m), 7.10-7.15 (1H. m), 7.48 (1H, t, J = 7.8 Hz), 8.40 (3H, brs). 

20 

[^*H1 3] ((2S, 7R)-7-pHl-7,8-^*lHB-2H-l,6,9-Hel#*l~9a-
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NH2 HCI 

[#31 1] (S)-l-(^1^4*l)HB^:-2-^ ^ 

MsO' -^0Bn 

5 (S)-l-(^^.#*l)HB^:-2-#(36g) 217mmol)2]-

^°l^H3-SMl!<>l-#(39.2g, 303mmoD# #^<?3(540mLHl ^ OTHH 

#5.eHJE(2.32ml, 29.8mmo 1)-ir 7}f>\5L 2*1#^ $• 

IA]^} d #-§-°l #^3 ^ # (500m 1) 2}-

1*^3! (200ml, n^)# 7}«H TM## 

10 <y-S.^-l-5.5}olH ^-g-en (200ml )4 is)- ^s}- 4B# ^r-g-^ (200ml) 

^ -rM## ^ <^32}-, 

-£-^M Ml^HM- (53g)# <2534. 
XH-NMR (CDCI3, Varian 400 MHz): 8 1.40 (3H, d, J = 6.4 Hz), 

3.01 (3H, s), 3.52-3.61 (2H, m), 4.55 & 4.57 (2H, ABq, JAB = 11.8 Hz), 

15. 4.88-4.96 (1H, m), 7.26-7.38 (5H, m). 

[#31 2] (R)-3-((l-(>ffl^Al) = 3.3fr-2-«J)3rXl) 

1H 
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3-§1CS-A] 1^14^(26^, 217mmol)4 

261mmol)# ^—(540mL)°l] 0°C°1] 

30-g: %-<& i24^;4. 431 H4 *112:3 (S)-1-(,S^#*1)HB^:-

2-s ^4^SMl°]B(53g, 217mmol)# 4*1*1 7ft): 100°Ci4 

5 104 #^°J: ^ 4#!-# 44*1 4 €4. 4##i 

^##(104 ^fK 500ml, ^*1)# 7f^H ##4 3h, #7l## 0.02N 

^r444Bf- ^#^(200ml, H^), 0.01N <94 (200ml), 3.$- ^Sf 

4Hf- ^r-g-^ (200ml ^#44 44^ ^ #71## ^ 

%44mf-°-S 42:4^, 44, ^44 <£44 44## 42:44 

10 £^44# (46g, 78%)# <2^4. 

^-NMR (CDC 13, Varian 400 MHz): 8 1.35 (3H, d, J = 6.0 Hz), 

3.68 (1H, dd, J = 10.4, 6.0 Hz), 3.59 (1H, dd, J= 10.0, 4.4 Hz), 4.59 

(2H, s), 4.63-4.71 (1H, m), 7.18-7.21 (1H, m), 7.28-7.36 (5H, m), 

7.40-7.46 (3H, m), 9.95 (1H, s). 

15 

[#31 3] (S)-l-(3-(((R)-l-(^l^#4)HB^-2-^)#4)^im)-2-

NO2 

^4"^ ^^5l-l-(0.739g, 3.70mmol)4 (1R)-1,7,7-B4 ̂ ll-N-

20 (2je)4-2-o^l!)4o]4°lt-B[2.2.1]^4-2-44(0.994g, 4.07mmol)# 

°il4#(110mL)4 44 T 4-&44 144 #4 ^444. 4BB4l4(22.6g, 
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370mmol)-§: #-§-§• °ll ^1 ^ #-zrir-§r -30oC?l-*l T^°1 30^rr# 

#31 2^1*1 (R)-3-( (1-(«31 l!4*l)5-B^-2-lD4*l) 

^—5:^1*1— (20g, 74mmol )-§- *11 ##(40ml H o]^. -30°Cfl-

53 ^ 1*1 °1*0> A^A^§1 7>ttcf. HwlslJI 53 -

5 30°C£| #-§-#<^1 t] o] & sS^ofl^o>n]( 1.29ml, 7.40mmol)-g: ^JL, ££-

^£<^1*1 24*1 ^ #-5-1-21 ^rS.1- A-^A^l ^^4, 

IN ^r-g-^ (300ml)^ #5.5.^11 #(300ml)# 7>*H 

^#5.5.^#(80ml, 3 ^#€4. -fM## S5f 

(100ml )±S, 4 -T-^r 

10 7d^}3-, ^4, #•!!•#-§: a*ll^i- (25.3g)-ir 

<£534. 
XH-NMR (CDC 13, Varian 400 MHz): 6 1.33 (3H, d, J = 6.4 Hz), 

2.82 (1H, brs), 3.56 (1H, dd, J = 10.4, 4.4 Hz), 3.66 (1H, dd, J = 

10.2, 6.2 Hz), 4.45 (1H, dd, J= 13.4, 3.0 Hz), 4.51-4.60 (2H, m), 

15 4.58 (2H, s), 5.39 (1H, dd, /= 9.6, 2.8 Hz), 6.89-6.99 (3H, m), 7.26-

7.37 (6H, m). 

[#31 4] (S)-2-^Plt-l-(3-(((R)-l-(il4^1) = St-2-

°^)4*i)®im)ofl#-i-^ ^ 

#31 3^1*1 31^3 (S)-l-(3-(((R)-l-CM4*l)H5.#-2-

20 
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^)^-Al)3)l^)-2-qHBoH#-l-^ (25.3g, 76.0mmol )-ir °11##(381mLH 

^ 5% €s}f-/^3r(4.06g, 1.91mmol) sty 5% 

^/€^#(1.01g, 0.259mmol)-i- ^ ̂ 4. Aov^(^ 25°CH*1 50~60psi 

9*] # O]AO> 41 |efolEf 4-g-^H 

5 ty c^dn-fi- ^uj-H-t^.5. 32:Sl-j[L, 

<^4, ^r*H £^2! S^l^f- (22.2g, 97%)-ir 

:H-NMR (CDC 13, Varian 400 MHz): 8 1.32 (3H, d, J = 6.0 Hz), 

2.39 (3H, brs), 2.79 (1H, dd, J= 12.6, 7.8 Hz), 2.97 (1H, dd, J = 

10 13.0, 3.8 Hz), 3.55 (1H, dd, J= 8.2, 3.0 Hz), 3.66 (1H, dd, J= 10.2, 

5.8 Hz), 4.58 (2H, s), 4.56-4.63 (2H, m), 6.83 (1H, dd, /= 8.2, 1.8 

Hz), 6.90 (1H, d, / - 7.6 Hz), 6.95-6.96 (1H, m), 7.23 (1H, t, /= 7.8 

Hz), 7.35-7.25 (5H, m). 

15 [#3] 5] (S)-l-(3-(((R)-l-(^^l)SS#-2-^)4*l)2lN)-2-

#7)1 4^1*1 *112:3 (S)-2-OH^-I-(3-(((R)-1-(H31^4*1)HB^:-2-

^)^-*l)^N)°113-1-1- (22.2g, 73.6mmol)^: 41 ##(245ml H ^°1^, 

20 ##iB}#(22.4g, 162mmol)«- ^7>^ ^ ^ 15*1# i2#W. 

#-§-#41 3*V (100ml )t- "4 3 0°CB ^ ̂  

NBn2 HCI 

35 



WO 2015/016558 PCT/KR2014/006894 

30£# °1^ ^1 ^1"# 4-g-^M 

^ <3^41 ^*}-g-<5fl(i2.3ml f 147mmol)# ^#a1 30^-# :5H&3!:4. °1^ 

3*}- 41 ̂  ^ 4^ -f 

100ml)# 4-g-^H tfo> oi^ ^ $]T]^ ^4. 

5 °1 ti}^. *1*1 *H 1-ir ^1€ $- H*l]4l 

ol^B^(45ml)# ^#JL 60°C4]*1 2*]jlaflt- S.^ ^-°14. 

4*1 ^±3, *1*1*1 £5.^ ^ $• 2*1 Q M&ftyJL 51*1}7} *5^5)71 

*1^1: ofl *ov£4l*1 *111 3*1- ^fl 4lEfl = (400ml)!• 1*1# f<£ *1*1*1 

7>^V 4-8- tf£4H 2^^ 51^4. °1 ^ ^^1 

10 JI^ll- ^4^ ^ °i4€ iSfl-i- 411 3*} ^-1 41 tfl H.(50ml)S. 44^4. 

°1^M1 JL^l* ^ aL^l?l a»l^l-(20.4g, 54%)# 

<2$4. 
XH-NMR (CDC 13, Varian 400 MHz): 6 1.28 (3H, d, / = 6.0 Hz), 

2.98-3.02(lH, m), 3.15-3.21 (1H, m), 3.53 (1H, dd, J= 10.2, 4.6 Hz), 

15 3.62 (1H, dd, /= 10.4, 6.0 Hz), 4.17 (1H, dd, J= 13.4, 6.2 Hz), 4.33 

(1H, dd, J = 13.2, 5.2 Hz), 4.47-4.55 (3H, m), 4.57(2H, s), 5.07 (1H, 

d, /= 9.6 Hz), 5.42 (1H, s), 6.62 (1H, d, / = 6.6 Hz), 6.75 (1H, brs), 

6.80 (1H, dd, J = 8.0, 2.4 Hz), 7.15 (1H, t, /= 7.8 Hz), 7.26-7.35 

(5H, m), 7.45-7.50 (6H, m), 7.62-7.64 (2H, m), 7.69-7.71(2H, m), 12.06 

20 (1H, brs). 

[#31 6] (S)-7-(((R)-l-(^1^4*l)HB^:-2-^)4*l)-3-

((41ffll0H^)4lD^l2:[c][l,2]4*}^-l(3H)-#^ ^ 
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^NBn2 

44 541*1 4^4 (S)-l-(3-(((R)-l-(^4*l)H5JEb2-

lD4*])44)-2-(^444i44)4-l-# <34^ (10g, 19.3mmol) a-

#44 #4^H(7l-)4l4 ^ ^f-41(77ml)4l 4"44. 4 44 

5 44^ «}-§-!-# 4^ #4 40~45°C :sL ^ ̂  ^ 

^441^1-§(2.5M -g-4, 8.49ml, 21.2mmol)# 4 1*144] 4*1 

44^f. -fof jua}^ c]~g- AC| -30°c S. 4#4 

•E44 ^ #4 *o>Efll- 4444 *l~g-sH 2.5M 44 

-g-^, 37.82ml, 94.3mmol)l- 4 14441 Qz\ A-^S] 7>44- o)nfl 

10 441-4 £-.££- -201 4tf°l 44 44. 4^ #4^3(4)41 2-

O] *1 -4,4,5,5-3) H4^11-1,3,2-4 ̂ -*>^_#£fl 4 (31. 2m 1, 

154mmol)-=r 4^4*1 — B^4(9ml )4 -r-^r -1:^4 (77ml )1r *l~g-44 

4444 ^ -40°CB 4-JEt- 4#4 ^444. 444 44#4 4^1-

4444*1 (4) €4^3.4 441-1: (4)#4i3^ 440J]4] 4 

15 24 4^4 *1*1*1 3444. 44 ££414 1*14 4 ^44 ^ 441-4 

££«- 1*1441 4*1 ^A^§I lot44 -ir& ^ J244^ 44 441-41 5% 

444^4H# ^-g-^(150ml)-ir 4444. 440JM 4 441-1: ^44^ 

s44ll(50ml)B <^4^-ir 444 ^ 4#4 s44l!( 100ml)S. 

44 ##4 ^ H-4 4T|#4 SSf ^4 4Bf- 440j](100ml )o.S. ^4 

20 § 4 44 42:4^, ^4, 4^44 444 441-4 

4B^HS.4£^-44B 444°i £4441: (6.03g, 62%) 4 444. 
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^-NMR CCDCls, Varian 400 MHz): 8 1.21 (3H, d, J = 6.4 Hz), 

2.67 (1H, dd, /= 14.0, 7.6 Hz), 2.99 (1H, dd, J = 14.4, 3.6 Hz), 3.56 

(1H, dd, J = 10.0, 2.8 Hz), 3.63 (1H, dd, /= 10.0, 8.0 Hz), 3.74 (2H, 

d, J = 13.6 Hz) 3.89 (2H, d, J = 13.6 Hz), 4.36-4.41 (1H, m), 4.65 & 

5 4.72 (2H, ABq, JAB = 12.4 Hz), 5.35-5.38 (1H, m), 6.78-6.83 (2H, m), 

7.20-7.39 (16H, m). 

[#3l 7] ((2S, 7R)-7-m €-7,8-^*1 E.3.-2H-1,6,9-HeR*l-9a-

10 '~~-NH2 HCI 

#31 62] (S)_7-(((R)-1_(,35^^Al)sS^:-2-^)#Al)-3-

((^ll6Mi0411M2:[c][l,2]#Al-2i#-l(3H)-# (5.56g, ll.Ommol)# 

IN <£# ^-8-^(13.2ml, 13.2mmo 1) 4 41##(110ml) 

^41*1 -g-*fl*l# 5% ###41 7>^#. #-§-€-£! 

15 50 °C S. #BH HL#?r}#*1 50~60psi 2] *-

##*M 10*1# °1# ^ tfEflt- ## ilsHB* 

#### ^2}°1H## 

4l#-i:(10ml)l- 4-g-*M 

°RHB##(50ml)* ^41-41 "4JL ^wlf^H ## 

20 2-3# c] ?>}<*] ## *11?m 3 ££ JL*H 

^!4i5.B#-i:(7ml)l- 4JL 5*1# Jul #3; ^ ##°^-§: ^Wl-JI, ££ 
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°l^sS##(3ml)3- JL^I]-5- 5.6} ## 

£*M^-#(2.4g, 86%)# <£534. 

:H-NMR (DMS0-d6, Varian 400 MHz): 5 1.41 (3H, d, / = 6.4 Hz), 

2.87 (1H, dd,- J = 13.2, 9.2 Hz), 3.52 (1H, dd, J = 13.2, 2.4 Hz), 

5 4.15-4.26 (2H, m), 4.41 (1H, brs), 5.54-5.59 (1H, m), 6.88 (1H, d, J = 

8.4 Hz), 7.14 (1H, d, /= 7.2 Hz), 7.49 (1H, t, J= 7.8 Hz), 8.40 (3H, 

brs). 

[^X|dl 4] ((2S, 7R)-7-4l€-7,8-^*]HB-2H-l,6,9-Hsl44-9a-

10 ^ 

32} #31 7^1 ((2S, 7R)-7- ̂ 11-7,8-^^1 HS.-2H-1,6,9-

Hel^-A}-9a-^.5}Hfl3:[cd]6l-#31-2-oa)41#:ol-# (lg, 

11 .Ommol )# 3.Q ^-g-^(80ml)°fl ^91 T 

15 2L*M1!( 100ml)B *11 Tit!: ^ 4*1 *ll##(20ml)2l-

cl41 #( 100ml) #7l^# £^4. o] #7]^# 

-T-^T %##Bf-°-B <^4, #it## 

#2:§H a^ft (400mg)# 

^-NMR (CDaOD, Varian 400 MHz): 8 1.41 (3H, brs), 2.95-2.98 (1H, 

20 m), 3.26-3.29 (1H, m), 4.19 (2H, brs), 4.42(1H, brs), 5.41-5.45 (1H, 

m), 6.84-6.86 (1H, m), 7.01 (1H, brs), 7.44 (1H, brs). 

0^\ 
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[^*H 5] ((2S, 7S)-7-^l ̂ -7,8-^ "&! ,6,9-^eq 9a-

:£4te[cdM#$-2-^Hl#<>l-# ^1 HS.fS2l-olH5] ^ 

c2« 
"^NH2 HCI 

5 [#3] 1] (R)-l-(^ll^-*l)Ha^:-2-^ ^ 

MsO^°Bn 

22] #31 lflflAls] l-(H]1^4*l)HB^-2-i-

(R)-l-(^4*l)^B^-2-#(20g, 120mmol)# ££-

^ 6.S. 3.4^% (27.96g)# £$S4. 

10 XH-NMR (CDC 13, Varian 400 MHz): 6 1.40 (3H, d, J = 6.4 Hz), 

3.01 (3H, s), 3.52-3.61 (2H, m), 4.55 & 4.57 (2H, ABq, Jm = 11.8 Hz), 

4.88-4.96 (1H, m), 7.26-7.38 (5H, m). 

[#3l 2] (S)-3-((1-(IM4A1)S3.#-2-<1D4X|) te<lHl*lH<il 

15 ^ 

Bn0^^0 

221 #31 2^H^ #^#*1 l-( ̂ ^4*1)^^.^-2-^ 

pflE^^iolH cflA] (R)-l-(i® *14*1)^3. #-2-^ 

*H#^S^l°lB(27.96g)l- 4-§-*M a*11^1- (19.14g)# 
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<£$14. 

XH-NMR (CDC 13, Varian 400 MHz): 6 1.35 (3H, d, J = 6.0 Hz), 

3.68 (1H, dd, J = 10.4, 6.0 Hz), 3.59 (1H, dd, J= 10.0, 4.4 Hz), 4.59 

(2H, s), 4.63-4.71 (1H, m), 7.18-7.21 (1H, m), 7.28-7.36 (5H, m), 

5 7.40-7.46 (3H, m), 9.95 (1H, s). 

[#31 3] (S)-l-(3-(((S)-l-(^1^4*l)HB.^:-2-^)4*l)®lN)-2-

4H5.<>ll#-l-#4 ^ 

N02 

10 

221 #711 3°1M2l #1:1-^ 3-((l-(iffl *14*1)^5. #-2-

1D4*I) wjl^^c-ll^lH (S)-3-((l-(€€4*l)5-S.^:-2-

H)4*l) (19.14g)# 4-g-^H 251 #711 34 

^±3, £*11^1- (20g)-i: £$14. 

15 XH-NMR (CDC 13, Varian 400 MHz): 8 1.33 (3H, d, / = 6.4 Hz), 

2.90 (1H, brs), 3.57 (1H, dd, J= 10.4, 4.4 Hz), 3.66 (1H, dd, J = 

10.2, 6.2 Hz), 4.45 (1H, dd, J= 13.4, 3.0 Hz), 4.51-4.60 (2H, m), 

4.58 (2H, s), 5.39 (1H, dd, J= 9.6, 2.8 Hz), 6.89-6.99 (3H, m), 7.24-

7.38 (6H, m). 

20 

[#31 4] (S)-2-44 ic-l-(3-(((S)-l-( ̂ 4*1 )£St-2-
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^NH2 

22] #3] 4^2} (1S)-1—(3—((1— 

(^4*1)HS^-2-1D4A1)3N)-2-^HB<>11E}--1-# uflA] (S)—1—(3— 

5 (((S)-l-('S^4*l)HB^:-2-<^)4Al)5ll1d)-2-MHB^#-l-# (20g, 

60.4mmo 1)-§r MlW# (13g)# 

XH-NMR (CDC 13, Varian 400 MHz): 6 1.31 (3H, d, J = 6.0 Hz), 

1.88 (3H, brs), 2.77 (1H, dd, J= 12.6, 7.8 Hz), 2.96 (1H, dd, / = 

13.0, 3.8 Hz), 3.54 (1H, dd, /= 8.2, 3.0 Hz), 3.65 (1H, dd, J= 10.2, 

10 5.8 Hz), 4.57 (2H, s), 4.56-4.62 (2H, m), 6.82 (1H, dd, J= 8.2, 1.8 

Hz), 6.90 (1H, d, /= 7.6 Hz), 6.95-6.96 (1H, m), 7.22 (1H, t, J = 7.8 

Hz), 7.35-7.25 (5H, m). 

[#31 5] (S)-l-(3-(((S)-l-(€^4*l)HS30:-2-^)4*l)^^)-2-

Bn0^0 

^NBn2 HCI 

^X\d\] 221 #711 5°H^2l (lS)-2-o>n]i1-i-(3-((i-

(^4*l)HB^-2-<5J)4*l)^H#-l-# til*] (S)-2-<>Hic-l-(3-
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(((S)-l-(^^4*])^B^:-2-oa)4*l)2ll1d)^#-l-# (10.48g, 34.8mmol)# 

^ ^ j7^o] <253^. 

:H-NMR (CDCI3, Varian 400 MHz): 6 1.27 (3H, d, J = 6.0 Hz), 

2.98—3.03 (1H, m), 3.15-3.21 (1H, m), 3.53 (1H, dd, J = 10.2, 4.6 Hz), 

5 3.61 (1H, dd, /= 10.4, 6.0 Hz), 4.18 (1H, dd, J= 13.4, 6.2 Hz), 4.35 

(1H, dd, J = 13.2, 5.2 Hz), 4.48-4.55 (3H, m), 4.56(2H, s), 5.22 (1H, 

d, / = 9.6 Hz), 5.34 (1H, brs), 6.64 (1H, d, J = 6.6 Hz), 6.72 (1H, 

brs), 6.79 (1H, dd, J = 8.0, 2.4 Hz), 7.14 (1H, t, J = 7.8 Hz), 7.25-

7.35 (5H, m), 7.43-7.50 (6H, m), 7.62-7.66 (2H, m), 7.67-7.71(2H, m), 

10 11.78 (1H, brs). 

[#3l 6] (S)-7-(((S)-l-(^1^4*l)HS^:-2-^)4*l)-3-

((^^0HiO*11ii)fe[c][l,2]4AK!it--l(3H)-#sl 

BnO^>^0 

NBn2 

15 29] #31 6^*\4\ (IS)—1—(3—((1— 

(^4A])BS^-2-^)4A1)I^)-2-(I^^<4C1^H#-1--S: 

(S)-l-(3-(((S)-l-(^;i4*l)HB^-2-^)4Al)$ll1d)-2-

S3l5F^-# (700mg) # £534. 

20 ^-NMR (CDCI3, Varian 400 MHz): 5 1.19 (3H, d, J = 6.4 Hz), 

1.60 (1H, brs), 2.70 (1H, dd, J= 14.0, 7.6 Hz), 3.00 (1H, dd, J = 
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14.4, 3.6 Hz), 3.56 (1H, dd, J= 10.0, 2.8 Hz), 3.63 (1H, dd, J = 10.0, 

8.0 Hz), 3.75 (2H, d, J= 13.6 Hz) 3.88 (2H, d, J = 13.6 Hz), 4.37-

4.41 (1H, m), 4.66 & 4.72 (2H, ABq, JM= 12.4 Hz), 5.34-5.38 (1H, m), 

6.70-6.84 (2H, m), 7.20-7.39 (16H, m). 

[#31 7] ((2S, 7S)-7-*111-7,8-4*1 ̂ B-2H-1,6,9-^4 44"9a-

iiel-^lS[cd]6>#^l-2-^)*ll#<5>i?l *1HB-15.401S-4 ^ 

'"^-NH2 HCI 

24 #711 7°fl*14 (3S)-7-((l-(tffl*l4Al)HS.#-2-

10 ^)44)-3-((41S^0]-4^)*111)^2:[c][l,2]4A>ii^-i(3H)-i: cflA] (S)-

7-(((S)-1-(^^#A1 )BB^-2-^)#A1 )-3-

((4^44M*fll)1IlS[c][l,2]44iL#-l(3H)--g: (700mg)# 

4"§-*M ££ S3lS)-^-l-(250mg)# <2534. 

:H-NMR (DMS0-d6, Varian 400 MHz): 8 1.38 (3H, s), 2.82-2.91 (1H, 

15 m), 3.44 (1H, d, J = 9.2 Hz), 4.14-4.24 (2H, m), 4.42 (1H, brs), 5.49-

5.53 (1H, m), 6.85 (1H, d, / = 5.2 Hz), 7.11 (1H, d, J = 4.8 Hz), 7.46 

(1H, t, J = 5.2 Hz), 8.40 (3H, brs).. 

£315)-^-#4 ?]% cs>sflfil BH ^4534. 

' 1 a XL —i — 

System Dionex 
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Co1umn (j)4.6 x L250 mm, 5um, Chiralpak IF 

Flow rate 1.0 ml/min 

Wavelength UV 210nm 

Mobile phase Hexane/Ethanol/Isopropanol/Tri fluoroacet ic 

acid/Diethylamine = 900/50/50/3/1 isocratic elution 

^•^H l: *1^ ̂  ^ 

#7] -a AH 1 5^A-] Ajfl. -fK£*f|o] 

•r]*H A]^^- \Jj\ ^-g-%A^ ^A]-*- NCCLS(National Committee for Clinical 

5 Laboratory Standards. 2000. Methods for dilution antimicrobial 

susceptibility tests for bacteria that grow aerobically. Approved 

standard, NCCLS document M7-A5, 5th ed, vol 20, no.2. National 

Committee for Clinical Laboratory Standards, Wayne, PA. HI 

?!-]§• (Mueller-Hinton agar)-®-

10 A]^^^ 2010^4^ 2013^4*1 ̂  

S-A-] ^|-a]-5]|^] V)]A^ 6}A] i-T^l-^(A.baumanni i ), 

7}a]-3)|^%-Tt(P.aeruginosa )2f coli), ^11 ̂  #7?" (X 

pneumonia)-§• S.1^^ ^J9L ^°f| tflSfl ^ 

3)^ws^^x|^£(MIC) ug/mi)s s H] M-EM&T}. 

15 [S. 1] 

Ajlg ̂  "e A]aj] 2 ^A]^13 "s AH 4 ^A]^]5 

E. coli 2 1 1 1 1 

K. pneumoniae 2 2 2 1 2 

K. oxytoca 2 2 1 1 2 

E. cloacae 2 1 1 1 1 
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E. aerogenes 4 2 2 1 4 
C. freundii 1 1 1 0.5 1 
M.morganii 2 1 1 0.5 0.5 
P. vulgaris 4 2 2 1 2 
P. mirabilis 2 2 2 1 2 
P. aeruginosa 32 8 16 8 8 
A.baumanni i 4 2 1 1 4 

N. gonorrhoeae 2 1 0.5 0.5 2 
S. marcescens 4 4 4 2 4 

2-<U)4#'0l-1?l (compound A)42: 

5 ^2:^3.^ 7jg^ $] ̂  ̂  

&TT #£4°J £43-^# compound A 1- ^ 

W02013/0936152] ^*H1 (example) 244 4*1^ A]~g-s].a} i.7g% 

£534. 
XH-NMR (DMSO-ck, Varian 400 MHz): 6 2.87-2.92 (1H, m), 3.42-3.58 

10 (1H, m), 4.15-4.42 (3H, m), 4.62-4.76 (1H, m), 5.45-5.87 (1H, m), 6.92 

(1H, d, J= 8.0 Hz), 7.15 (1H, d, J = 7.2 Hz), 7.50 (1H, dd, J = 8.0, 

7.6 Hz), 8.26 (3H, brs). 

4^4 2: (8-41-7,8-^1*1 HS-2H-1,6,9-H2l4*h9a-

15 J&^tetcdM^^-^H^l-1?! (compound B)2] 42: 
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NH2 HCI 

4^1 W02013/0936152] A] (example) 9°1] ^]A]53 

compound B£ IE 4] s^ir 45.0mg# 

XH-NMR (CD30D, Varian 400 MHz): 6 1.24-1.36 (3H, m), 2.88-3.00 

5 (1H, m), 3.55-3.64 (1H, m), 4.14-4.23 (1H, m), 4.46-4.57 (2H, m), 

5.42-5.48 (1H, m), 6.86-6.96 (1H, m), 7.06 (1H, d, J = 6.8 Hz), 7.48 

(1H, t, J = 7.8 Hz). 

^21 3: ((2S,8R)-2-(6Hiiofll )-7,8-3*1 HS-2H-1,6,9-

10 H34Ah9a-Ji^te[cd]o>#^-8-^H?!:-§: (compound 

C)3 ^2: 

^NH2 HCI 

W02013/0936152] ^A)ofl(example) 3°1] ^]A]^1 

s- Al~§-compound C £ 3£*H3|-'|]"-i- 50mg# 

(3H, m), 4.03-4.36 (2H, m), 4.72-4.75 (1H, m), 5.01-5.18 (1H, m), 5.49 

(1H, brs), 6.93 (1H, d, J = 7.6 Hz), 7.20 (1H, d, / = 7.2 Hz), 7.50 

(1H, t, J = 7.8 Hz), 8.12 (3H, brs). 

OH 

15 H-NMR (DMSO-afe, Varian 400 MHz): 6 2.90-2.96 (1H, m), 3.52-3.79 
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4^] 4: 

— (compound D)4 ;*1|2: 

5 W02013/093615^ ^A]oj](example) ll°fl ^]A]£} 

# A1-§-*l-0i compound D2] 12mg -§• £^3. 

^-NMR (CD30D, Varian 400 MHz): 62.97 (1H, dd, J = 12.8, 8.8 

Hz), 3.52-3.62 (1H, m), 3.72-3.92 (2H, m), 4.18-4.28 (2H, m), 4.42-

4.52 (1H, m), 5.46-5.52 (1H, m), 6.95 (1H, d, J = 8.4 Hz), 7.05 (1H, d, 

10 J= 7.2 Hz), 7.49 (1H, t, /= 7.8 Hz). 

*1^1 2: Al^^; ifl ^ 

^12:^1 1 4°1]A:| ^12:^1 5}-if II4 ^(carbapenem)^1 

pflB3ll^](meropenem, MEPM)-ir 14 

15 ^^(MIC, ug/ml) 

^ 14* £ 2^1 44-ifl^nf. 

IS. 2] 

A]1g ̂  compound 
A 

compound 
B 

compound 
C 

compound 
D 

MEPM 

E. coli 2 2 2 8 <0.0313 
K. pneumoniae 4 4 2 16 <0.0313 

K. oxytoca 2 2 2 8 <0.0313 
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E. cloacae 2 2 2 8 <0.0313 
E. aerogenes 2 2 4 8 <0.0313 
C. freundi i 1 1 2 4 <0.0313 
M.morganii 2 4 2 8 0.125 
P. vulgaris 32 16 8 16 0.0625 
P.mirabi1 is 8 8 8 16 0.0625 

P. aeruginosa 8 64 8 64 32 
A. baumannii >128 8 4 16 32 

3. 14 £ 2°il 4-4# 44 £°1, 4^ 

^2-44-^-* 44*11:4 444 H444TM1 444 ^2;^# compound A, 

compound B, compound C 4 4~!F0]44 444 MIC 14* ii^4. 4 

5 ^4 44*4 4444, 74 4^4 §lH^-AHi!7lt- 4^ 

compound D4 44*°fl 4 4^1 4€-

44**4 444 ^4445i 14 444 MIC 14* ̂ 5i4. 

44°l, *§44^4 4s^4 44^-4 4*Ml£4^ iL444°ll 

^^4^ 4 4^4 S]-^]-*oj nfljg.2]]^ 444 compound A, compound 

10 B ^ compound D °1] 4 §1]x\ j£ 444 MIC* 44^—3, compound C 

444451 44 oj^o} MIC1. LfeHSlJl, 4*1 4*H 2, 3 4 4 

44*4 compound C 44 444 MIC* 444^4. 44 444^ 444 

44^44 iL444°ll 44 4£4°fl^ s43<?l ^-3-44 

4^44 4^°n 44°l 4 4^4 B44°1S^ 

IS 44*4 444 4^ 4£4i tflsfl 44 a43°J *]S-4A € 4 $14. 

44 i 3: 444* 4<§2-l<:>il44 4£-JL4 44 

4 4€- 44 44*4 ^j-g-^}-^ o^] ufj^i- in yivo ^]^.JL4* 

^^47l 444 S.Choi et al (Antimicrob. Agents Chemother 56(9) 4713-
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4717. 2012) *11 45} ^44$t4. 

4^^rfe- 444 4 44 44# 444^4^ il#4v) 

BAA-1605# 4-g-4Stil4, 4^^r4 v}*-^ 47^ ^r4«- f-4 

444^# #11-4534. 44^3. 4<*4 4#^1 4^ 144 ^ £ 

5 ^4 ^44 i3 2, 3, 5 441" cflStl# °1^ 

744 4### 4%v4^1 50% 4^4 iU4 4^ 44#4 

#^(ED50)# 4#4Si:n 444^4^ iL-fy>q BAA-1605^1 44 14t- a 

34 444214. 

[a 3] 

44ir ED50 (mg/kg) 
44°fl 1 1.749 
4344 2 1.356 
44 4 3 0.909 
44°fl 5 1.356 

Compound A 20> 
Compound B 20> 
Compound C 9.075 

£ 34 4-4# 44 4°1 44^)1 4°fl 44# 444^4^ 

il#43 BAA-16054 44 4-T-^ 444°^°fl 44 £ 1-^4 4^ 

44if-i:4 ^-p-^p-4Compound A, Compound B, ^ Compound C 4til 

#^4 ^1S-JL41- ^5!4. ^ 4^34 44 1, 444 24 44^1 5 

15 441" 4 ED50 Compound C 44 44 5.18, 6.69, 6.69«fl ## ED50 

i$# 44^4. 4 4^4 44°fl 3 44#-$: Compound C 4yl 9.9844 

^4# ED50 iL534. 

44 44 14!-# 44-° s 4444 44 444^44 

i-f44°fl 44 44 44#4 4^4sJr4^ 444444^4 
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-f^csl-Til ^ oil- 1-

4^ #9*^ Pfl-f x]S-Z\]7} € ^ 9X^ 

^ SA&4. 
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1] 

*1-71 Sj-tH IB 3^#, o]o] 

i£^ ^-g-7p§-^ <*: 

5 [s}-^ 1] 

2] 

9X°1*], $7] *}7] 3}-tH 2B £*14^ 3l°I 

10 S^f", t££. o]4 

^-§-7]-^ <%• 

[s^H 2] 

~~~NH2 

[^%v 3] 

15 ^ll^Ml SX°]^, ^7) ^^ITT *}7| ^-^-^1 3AB £*14^ 

Wf-, SEfe §1-g-4^ 
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[5^*] 3] 

'~-NH2 

4] 

5 *>7l S^f-5. 

33 3^^, ££^ 3«-3 3-§-3^ <g: 

1) (7-^11-7,8-3 3^-B-2H-l,6,9-H343~9a-

is-]-ias[cci]4#€-2-^)^l#4T?l *lH5.t\S.eM£.; 

2) ((2S)-7-^ll-7,8-3*l^-B-2H-l,6,9-Be14Al~9a-

10 ^3^2:[cd]3#31-2-caH#3-,?l 

3) ((2S,7R)-7-^]l-7,8-3*l^-B-2H-l,6,9-H^^4-9a-

:£3^[cd]3#31-2-cllH#3,?l is}E.3.W^°}E.; 

4) ((2S,7R)-7-ofll-7,8-3*1 HS.-2H-l,6,9-H^^-4-9a-

JsL3^[cd]3#^-2-tllH#3-1?l; ^ 

15 5) ((2S, 7S)-7-411-7,8-3*ls.S.-2H-l,6,9-BBl4*>-9a-

5] 

^]1%H1 &33, ^3 *1-8- 7}^ <*#, 

20 *)#, .R£iE.5Hr:£.#, 33-HL*}, SEf-#, 3H = #, 
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^ °]^*1 2-6J)A^ <LM] 4*1) 

Sj-t#, °]4 , ££^ 

o}$\ ^2] 11 

61 . 

Sj-tv*] 44 ^i-4 St-^ 54 Tiir^H S)-^ 64 

•$]&*}$= #3]; 

S}-«M 64 sff-## #-§-*1^ sJ-SM 74 .SHhir^ 

10 ^ll^VJL, A]#S^sH 84 A]#S)- ^]2:*]-~ 

#3]; 

S)-tM 8 3H}-#-i- A]O>^7]1- 6]-n]^7)B *]^ S}-^ 

94 o]-t3]ii ^2i-^-A]-^.-g- sf-'ll"## #3]'-

$}-tj-*] 94 sj-tHl-4 6].p]ic7loil m^KPGs)!- S}-^ 

15 104 Wi-4 4|2:*>JI, 5)-^ 104 s^t-lr ^#-§-*1^ is/KPGi)!-

#^.±Sf*>#Al aiel^- #-§"!• T^SM ^§H1 114 

WI-§- ^I2§}r #3]; ^ 

3]-«M 114 Sj-tM-4 oHic:7l* 14 S^lrlf 

#31* 5.t*Kr Sj-tj-^ 14 H2}A)-om^ wi-

20 °) 4 ^-§-7}^^: ^4 

5 

4] 
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PGiO 

[Sj-S}-*] 8] 

CH3 

PG^jO 

9] 

CH3 

^0 
PGiO 

OH 

CN 

OH 

O 

10 •NH, 

PCT/KR2014/006894 
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PGiO 

•%7] 4 11^]A], 

PGi ^ PG2TT 44 *31^, t-Jfli, BocCtert-

butyloxycarbonyl), pmb(4-methoxybenzyl), 

10 Fmoc(Fluorenylmethyloxycarbonyl), Ts(tosylate), MOM(methoxymethyl), 

THP(tetrahydropyranyl), TBDMS(tert~butyldimethylsilyl), 

TBDPS(tert-butyldimethylsilyl)°]^, 
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XTT U-B31 5&TT 

Yrr PG2 <3#. 

71 

s}-tv*i 40] sj.^3]- ^q 54 s^-tl-t-i- 64 

5 #31; 

sty^q 64 4BS.51-714- ?}% e|#H 711 

Aj-g-^H sj-tH 124 W# SBfe- <34 

gj-^-q 124 ^-41 ̂  A-] 4HB711-

134 s)-"t#l- 312: #31; 

10 Sj-^M 13 5)-f"i-4 6Mi:7H a.S7l(PG2)l- 3-3H 144 

4^}^-, 3-^ 144 Wir# #-§-A^ 

104 ^!MA}lt sWI^-i: ^lls-s}^ #31; 

S^A) 104 ^^-^-§-*1^ iS7l(PG:)l- tiLssH-^A-i 

jlBl^- #-§--§: 5}-^ 114 ^^fAj-iL-g- ^-^-i-

15 3ls*l-fe- #31; ^ 

sj-^)-^ 114 sl-tHl-4 °}^^7ll- S^-i} 14 Sj-tj-ir-l: 

31^*}^- #31* £-%-5\?~ ^q 14 H^AKI€^ 3^^ 4 

3l^yo^: 

[sHH 4] 

20 CH3 
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[sj-t]-*] 5] 

OH 

6] 

GH3 

PG^ 
O 

O 

[$\-^q 12] 

CH3 

PGiO 
O 

OH 

N02 

13] 

CH3 

PGiO 
O 

\ 

OH 

NH, 

PCT/KR2014/006894 
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14] 

CH3 

PG,O^AO 

I PG2 

10] 

\ PG2 

5 11] 

H3c 

\ PG2 

[sHH l] 

1-7] 4 ifl^l 6 ^ 10 ifl*l 144M, 
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PGi ^ PG2ir 44 t-^fl, Boc(tert~ 

butyloxycarbony1), pmb(4-methoxybenzyl), 

Fmoc(Fluorenylmethyloxycarbonyl), Ts(tosylate), MOM(methoxymethyl), 

THPCtetrahydropyranyl), TBDMS(tert-butyldimethylsilyl), 

5 TBDPS(tert-butyldimethylsily1)°1^, 

LGfe 

YTT SETT PG2 °14 

10 8] 

^16«J- 47%M1 

Aov7l 2-

°liHB^*l-4,4,5,5-3lB5Hl-l,3,2-^44iLB#lr °l-§-*}^ $91, 

4&W$. 

15 

[^D- 9] 

45*} 1r °1— ^ %H1 sHM", °1^ 

4^:4 tfltv ^M-g- 443 

20 

10] 

^191H1 &M*!, -^7] ^ITHT 4^1 41^ (mult i-drug 

resistance) ^4 -5-^ ^1'2"(?] 4^T11-§- 443 2:^#. 
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11] 

7fll0^j-°fl A!0!*], ^-7] ^^V^l^Ccarbapenem)^] 

^ 

5 12] 

^"7] ZL^-lr^c! A. baumannii, C. freundii, 

E.'coli, E. cloacae, E. aerogenes, K.pneumoniae, K. oxytoca, M.morganii, 

P.aeruginosa P.vulgaris, P.mirabi lis, JV. gonorrhoeaelEfe-

S.marcescensQ 2^ir. 

10 

13] 

12^h°fl £MA:), "#7l ZL^H3 ^liNr- 4^1 41^(multi-drug 

resistance) 2:^#. 

15 I^U- 14]. 

^ll3"®J-°fl &M*|, -ov7] -c- ^^^^(carbapenem)^] 

1MJM1 ^ 3.# -g-^ 2:^#. 
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