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1. !f!l1*%s:\:6"J [3- ( (ls, 3R) -1- !&C* -4-£ E¥£ -3- G$\.£fPR£ -1- T£~ E¥W5t£) 

pg~-(S)-3'- E¥£-2' -(JjGj!g)t£ {2"-( IJ]P*-5-£) !&C*-4' -£E¥£} ~£) T~J 

~ tr*J¥-J:JjJ<iJ~m 0 

2. ~X~UJ}-1t 1 6"1~15-~m. 7J~rs%s:to 

3. ~X~UJ}-1t 2 6"1 [3- ( (ls, 3R) -1- !&C* -4- £E¥£ -3- G$\.£fPR£ -1-T£~ E¥W5t£) 

pg~-(S)-3'- E¥£-2' -(JjGj!g)t£ {2"-( IJ]P*-5-£) !&C*-4' -£E¥£} ~£) T~J 

~ tr*J¥-J:JjJ<iJ~foJm7t-=fB"J/Gxt~~J¥L11L i~/Gxt~~J¥L1lz:4ij:~:I:)J13:ff 6 ~ARB ;fP NEPi $7t, 18 

~tr*J~-=f;fP 15 ~Jt)t-=f,Jt~?JTJ£ ARB $7t7J (S)-N- JjGgg)t£ -N-{[2'-(lH-IJ]P* -5-£) 

!&C* -4-£ J E¥ £}- g~J(~~$7]', ?JTJ£ NEPi $7t A (2R, 4S) -5- !&C* -4-£ -4-(3- ~ 

£- pg!)t£~£ )-2- E¥£- DG~G£!~7t-=f$7to 

4. ~X~UJ}-1t 1,2 EJX; 3 s"J~il~m,Jtt~tiE:fr-T: 

1-f li!. Qt ~ t~ i5t ~ 1t & M ti 5r 1t it ~t (A TR-FT I R) 1t it Jl- :ff r 35U %l l& 1t w, l2J, ~Bz if: B"J 

13'~ ~ *-. 7J\ (cm-1
) (+2cm-1

) :2956(w),1711(st),1637(st),1597(st),1488(w),1459(m), 

1401(st),1357(w),1295(m),1266(m),1176(w),1085(m),1010(w),1942(w),907(w), 

862(w),763(st),742(m),698(m),533(st)o 

5. ~X~UJ}-1t 1,2 EJX; 3 s"J~il~m,Jtt~tiE:fr-T: 

Scintag xns2ooo ~7K11rM150ffi.~!Es"J x- M~~7K11rMI!Iit'E11i5r35urs~fTIIHSJ~~: 

d [A](± O.lA): 21. 2 (s), 17. 0 (w), 7. 1 (s), 5. 2 (w), 4. 7 (w), 4. 6 (w), 4. 2 (w), 3. 5 (w), 

3.3(w)o 

6. ~£1ffflB"J~iJ~fo,i~~iJ~ZOA [3-((1S,3R)-1-!&C*-4-£E¥£-3- G$\.£fPR 

£-1-T£~E¥W5t£) pg~-(S)-3'- E¥£-2'-(JjGW)t£ {2"-( IJ]P*-5-£) !&C*-4'-£ 

E¥£}~£)T~J~~¥-~*il~.m~r~~: 

(i) ~~ (S) -N- DGW5t£ -N- { [2' - (lH- IJ] p* -5- £)- !&C* -4- £ J- E¥ £}- g~J(~~;fP 

(2R,4S)-5- !&C* -4-£ -4-(3- ~£- pgj!g)t£~£ )-2- E¥£- DG~GW~ffi:-Tif!36"Jf~FfiU; 

(ii) ~~iifiXtt: Na 1til~mffi:-Tif!36"Jffi:rrU: 

(iii) ~~±17#~ (i) :to (ii) 1~~UB"Jffi:1~il#: 

Ci v) !f!l 1*1J11k#~~Jt-Ti:i, 1~~U~£1iffl 6"1~15-~m ;EJX;:;lf 

imttr35Utl7#~#5tJ~W#~ (i) :to (ii) ~1tffl 6"Jffi:JfU1~~U~£11:ffl 6"1~15-~m : 

(iva) ~~E8±17#~ (iii) 1~~UB"Jffi:1~~/t~-T; 

(va) ~~!f!l1*~ffi:-Tif!36"Jffi:JfU; 

(via) !f!I1*1J11k#~~Jt-Ti:i, 1~~U~£1iffl B"J~il~m o 

7. ~X~UJ}-1t 6 s"J~il~fo,Jt~W#~ (i) :to I EJX; (va) ~6"Jif!36"Jffi:JfU7JpgllJo 

8. ~X~UJ}-1t 6 B"J~il~ZO, Jt~iifoX'fi Na 1til~ZOA NaOH, Na2C03 , NaHC03 , NaOMe, NaOAc ElX; 

NaOCHOo 

9. ~X~UJ}-1t 6 6"1~15-~m. 7J~rs%s:to 

10. ~X~UJ}-1t 6-9 ~1f:~JVf6"J~il~m. 7JJtil~m%s:to 

11. ~ m tliil~m, 't: 'E113 : 

Ca) ~x~OJ}-1t 1-10 ~f:f:~JVfs"J~il~m ::to 
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~)~~-#~~~m~~~~~~o 

12. ~X;fUJ}-* 11 s"J~ffl ~liil~m, Jt~~~~ m~~B"J~~:!Jo1fU:i2t § :~~1fU£lX:tJ!;JE1fU,Jm 
~~-rru, M~1Erru, ~IIJ1trru, *~ilrru, ff~rruzzJt~liil 0 

13. jjju~~x;fUJ}* 1-5 ~1:r:-rms"J~£fFffl s"J~il~ms"J:1J~t, ?JTJ£:1J~t'EL:trsr35utl7#~ = 

(i) *~ (S) -N- [IGW)t£ -N- { [2' - (lH- [g P~ -5- £)-II** -4- £]- Etl £}- g~J(~~;fO 

C2R,4s)-5- II** -4-£ -4-(3- ~£- vgw5t£~£ )-2- E¥£- riG~Gw~m:-=fif!3s"Jm:rru; 

Cii) *~Hfo,Hi Na 1til~mm-Tif!3s"Jm:rru; 
(iii) ~~±17#~ Ci) :to Cii) 1~~Us"Jm:1~il#; 
(i v) !f!I1*1J11k#~~Jt-Ti:i, 1~~U~£fFffl 6"1~15-~m ;ElX;:;lf 

±mttr35utl7#~#Jt.:t~tl7#~ Ci) :to Cii) ~1tffls"Jm:rrU1~~u~£1tffls"J~il~m = 

(iva) ~~E8±17#~ (iii) 1~~Us"Jm:1~~/t~-T; 
Cva) ~~!f!l1*~m-Tif!3s"Jm:rru; 
(via) !f!I1*1J11k#~~Jt-Ti:i, 1~~U~£1tffl B"J~il~m o 
14. ~X;fUJ}-* 13 6"J:1J~t,Jt~tl7#~ (i) :to I £lX: (va) ~if!3s"Jm:rrU7JpgllJo 

15. ~X;fUJ}-* 13 ElX; 14 B"J:1J~!, Jt~~fo!G'fi Na 1til~ZOA NaOH,Na2C03 ,NaHC03,NaOMe,NaOAc 
ElX; NaOCHO o 

16. ~x;fUJ}* 1-10 ~1:r:-rms"J~il~zo:frjjju~~~ffElX:tmrw*mElX:m1!Es"J~~m~ s"Jffl~, 
?JT7£*m ElX:m 1JE;Qg § ~ Jfil&' ~ 'fi;fO 'f~'ri 1 1Y~' ft 1 L/~ r}J ~~ ::f~' ~~J!j[ ~I~\ ~Jl{pg' M l*m 'fi 
~~\~Jl{pg, ~~~:to~~\ ~~~~\T4tx~, J% Jyj, ~~\J%1H~JJ, :ff~B"Jillll'f£~, ~~\~Jli'I!£1ZJtJ§~ 

1lE, iJJJVJ< ®!1t11E, ::f~~!EE1X:~~!E~~1l, ~~*it'riH ~ 11Jtt$1!E, JJ¥:/t'ri:to~l*it'ri~iP ~ illl&, M 
1* {pg 'fi I~ {pg ' illll'f ;E* 'fi I~ iR' ®! El {pg ' I~ !J\ ;E* ®! 1t' JJ¥: it 'fi I~ {pg ~ 81*' I~ illll'f ~ Jfil & ' M 1* 
m'ri:t!WJ~~m, 1ffiEk1l ,5r m illll'f*m, ~i~ ~m ,~~r~±, iJd~o~ii~, w7t~~:to ~ JXl. 0 

11. ~x;fUJ}* 1-10 ~1:r:-rms"J~il~zo:frjjju~~~ffElX:tmrw*mElX:m1!Es"J~~m~ s"Jffl~, 
?JT7£*mElX:m11E:i2t § :ftilll'ri ~~\::tt, M l*m:to~r:M l*m'ri ~~rJJ~~::f~:to~~\~1l 0 

18. ~X;fUJ}* 16 s"Jffl~, ?JT7£*mElX:m11E7J ~illl&o 
19. ~ m ~liil~m, 't: 'E1 :rrs = 

Ca) ~X;fUJ}* 1-10 ~1:r:-rms"J~il~m; 
Cb) ~~ff~~m, :i2t §tn:Ml*m~, ~*illl~l't~,m:~~M~:tott~illl&~ ;:to 
(c) ~~-;f~~~~m~~B"J~~:!JorrUo 
20. ~X;fUJ}* 19 s"J~ffl ~liil~m, Jt~~~ff~~m7J~Jlrihf*n~~t'Lo 
21. ~X;fUJ}* 19 s"J~ffl ~liil~m, Jt~~~ff~~m7JitJ\.P~P~o 
22. ~X;fUJ}-* 16 B"Jffl~, ?JT7£*mElX:m1!E7J~'ri:fO'f~'ri~~\i5to 
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tR#:~9!t~ 

[ooo1 J *13t ~~ lV\x£1iffl s"J}[il-410 (compound) ~ltilll l'f~7-!f~5t1*~lii*JTffU:to ~tt 1*1 

ft-~~~~ffiil~~.~~~~£~ffl~*~,~~~1f~*~)t~ffil*JT~~~ttr*Jft 

•:rL1J~UffUimrl~~~11dJ!Ji~, EJX:~~~ 1f ~7-!f~5t1*~lii*JT1fU:to ~ 'fi 1*1 B:k.1LlJ~UffU s"Jmi*~ 
~~il-410 (complexe), ill~~AJi~s"JIW~, 1JU~Oti~ils"Jt'LEJX:~~ rs1*, *!3Z~ff~ JZ13:ff.tlt~ 
~£~ffl~}[iJ~EJX:ffiil~~~~~ffiil~~'~4.tlt~~£~ffl~}[iJ~~~~~lZ* 

fflJlt~~£~ffl~}[iJ~EJX:ffiiJ~~fflff~~~~~o~~~~'*J3Z~~JZ~£~ffl}[ 

il~EJX:~-#*~~A:ffffi~EJX:~~~ffl-~~~#mtt~*~mi*~~il~o 

.=11::..§.-!,±--.1.!. 
~ ;r-. l.X./I'-

[0002] ~ l'f~7*~ II ~'7 ~~~ l'fr&mrs"J1j:~, rm~ l'fr&mrx. ~~!{~~&:to~~\M<HtJ.l 0 A 
1i'J B~:£~Oil!!~ l'f~7-!f~ II ~~~-'=5f~~}ffg*TIIJ_ts"J5t1*Jt§li 1fffl o § lW B~:£~jJij ili~ l'f~ 
7-!f~ II S"J~;f~)t1*_1lE~, ~~A An ;to AT2a ~i!I-f)ZS1i'SJ, A 1i'J11ili T §=*:S"J~jJ~;E~~~ 
-'=5 ATl 5t1*~ils"J410JJJL fJG~ B~:£~Oil!!, ~ l'f~7-!f~5t1*~lii*JTffU (ARBs,~ l'f~7-!f~ II t~m 
~)~~imrlffi~~l'f~*~rrl"]~~~:gm_t~)t~~il.Mrm~~~lli~*o~~~ 

~:rLlJ~u An 5t1*, ?JT ~.tlt~1~mJTUPT ~ffl ~m:~~&. EJX:~ m ~t~~ffiE~'ri~~\:tSt~JZ~'t 
if!@1JE 0 

[0003] ~ 'fi 1*1 B:k. (EC 3. 4. 24. 11 ; JJ® ~~p B:k. ;atriopeptidase ;NEP) A 13 '(¥; s"J ~ ~ 
~a•, TI~~~~~~~;f~ME7t~£s"J~£ftffij_ts"JB:k~410 [ ~JJL!. Pharmacal Rev, Vol. 45, 
p. 87 (1993)] o i~-S"J~410'E1ti51B~~~~~~\J%~1jtr*JB:k (ANP, ill~~A ANF) ,Jj®~ljtr*JB:k (BNP), E¥ 
11;1t~~IDX!~~PB:k:fOn~~IDX!~~PB:k, ~1j:B;k ,t,~:£1j:B;k A, 1*1 Elm!~ 1f B:k -1 :toP 410JJJJ: o ANP A5£:ff 
jJ S"J~ l'f~ 7-!f~;fO{@JJJ<tr*J~Ftifll:~ [ ~ J]l!. J Hypertens, Vol. 19, p. 1923 (2001)] o rPJ iE~)t 

iJ\ ~ $tuli ANP ~ ~!{)JJ< tr*J ~F tiflt :to ~lj 1* S"J PJ £ fJG 'fi S"J ~ ~ ±i!IJ~ ;/JQ , {11 1i5tr*J ~F tiflt * ~, 1* S"J ;1;1[)! 

;fO'~;j\;E3j(;i~rl$.s"J±~j]Q [ ~ J]l!. J Clin Pharmacal, Vol. 27, p. 927 (1987)] a ~rm, ANP A:ff 
~~HS"Ji}jijlf¥-ict~t,Jj, :3=f li'~Jj)_±Ez:)JJJ:~~~ S"J NEP ~~~~~*~~i~B:ks"J£J}s"J• [ ~ JJl!. Peptides, 
Vol. 9, p. 173 (1988)] o ?JT~, NEP 1LlJ~UffU ( ~'fir*JB:k.tLlJ~UffU, NEPi) ~~~~*1r£ ANP S"J~95( 
Jt f, !Eirm~~~~~!{{EEJJJ<tr*J~Ftiflt;fO~iJl*1fffl o 
[ooo4J ?JT ~, ~410 ( 1JU~O~ l'f~7-!f~5t1*~lii*JT1fU:to ~'ri 1*1 B:k.1LlJ~UffU) PJ ~ffl ~~~U ~ 
~ilia li¥:/3t'ri~~lliA~£[E]*fpg, ~$-;!~ffxtltiG~~~Uo 2000 if, ~~:£VF/3ZJis:OO%~"J 
33300 7J~A,~OO~"J 6500 7J ( ~ *z-s"J~A) ,~:ff ~~& [ ~ JJl!. Lancet,~ 365 ~. ~ 
217 1JY (2005) ~,&Hypertension,~ 44 ~' ~ 398}Jf (2004) ]a tfJI:Jj;fO~)t~~US"J ~~lli 

~ 1f*m ~~~~4t~~!{'~~ '§ c 1Ju ~o ~~\ M:to ~~ M ) s"J mfi'ri e5~:~ 0 M'~~ s"J ~~&ill~~~~~!{ 
~ Jxt. s"J /3tm $-±~no 0 ?JT ~, ~* T ~*1r£~& s"J~:!z:W:5r, ffm tJJ 'ffflJ}xtm: ~ ~&t~~ff s"J ~:!z:W:, :!H 

5rs"J~~\~ l'f~~,8 (endpoints) JJo ~ W1il, JArmitt-W*Ul*lT~liilti~ffs"JJhl.0U:o 
[ooo5J ~~&~ 1f*fpgS"J'riJJJJ:A~ IEI~s"J o ~~®ttH5GT, ~~1fffltJ1~Us"J~410PJ ~II* 
il@ffl 0 ~rm, 1x~ m~~11:fflt~~s"J~410s"J1I:~II*il~-!E~1~~uA:ff1~~f~:!z:W:s"J~liil 0 
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~~jjpq~ 

[ooo6] :fr~~7JOO, *!tSJi~ ,&~£fFffl B"J~il~m, 1JU~riim7t-=t-~~il~m, 'E1ti5 
[0007] (a) Jfa. l'f~~*~)t1*1~1J1JfU ; 
[ooo8] (b) c:p'f'ti*Jn:k~:fr]JftUJfU (NEPi) ;;fri{f:~B"J 

[0009] (c) ~$:_tPJ~)tB"J~S~-=fo 
[oo1oJ *!tSJi ill~ ZZ~£fFffl 6"1~15-~m, 1JU~riim7t-=t-~~il~m, PJi!J1r35Utl7#~~1~ : 
[oo11] (i) ~~ Jfa. tg ~~*~5t1*1~mffU;fri c:p 'fi 1*1 n:k~:fr]JftUJfU (NEPi) ffi:-TifE:3 B"Jffi:JfU ; 
coo12J (ii) ~~cat 1ifo!G'ri1til~mffi:-Tif!36"Jffi:JfU,Jtc:p cat 7J~S~-=t-; 
coo13J (iii) ~~±17#~ (i) :to (ii) ~1~6"Jffi:1~1~il; 
coo14J Civ) !f!I1*1J11!E#Ti:i1~~u~£fFfflB"J~il~m ;ElX;:;lf 
coo15J i!J1r35Utl7#~:3=f~~W#~ (i) :to (ii) 1~ffl 6"Jffi:JfU5tJ~1~~U~£1tffl 6"1~15-~m : 
[oo16] (iva) ~~1~~U6"Jffi:1~~it~T; 
[0017] (va) ~~!f!l1*£ifffi:-Tif!36"Jffi:JfU; 
[0018] (via) !f!I1*1J11!E#Ti:i1~~U~£1tffl B"J~il~m o 
coo19J *1tSJiill~ZZJi~6"JIW~.'ELti5: 

coo2oJ (a) Jfa. :g~~*~'Jt1*1~mffUElX;Jt~$=_t PJ~'JtB"Jt'L ;;fri 
[0021] (b) NEPi ElX;Jt~$: _t PJ~)tB"Jt'J., 
[0022] Jtc:p Jfa. tg~~*~'Jt1*1~mffUElX;Jt~$=_t PJ~'JtB"Jt'Ll:5 NEPi E1X;Jt~$:_t PJ~'JtB"J 
t'J.j!J1Ji~£~Ji~o 

coo23] *it SJi ill~ zz r35u~liilr rfb, 'EL:trs = 

coo24J (a) Jfa. :g~~*~'Jt1*1~mffU6"J~$=_t PJ~'JtB"Jt'L ;;fri 
[0025] (b) c:p'rii*Jn:k~:fr]JftUJfU (NEPi) B"J~$:_tPJ~'JtB"Jt'L; 
[oo26] Jt c:p Jfa. :g ~~*~5t1*1~mffU:to NEPi s"J~ $: _t PJ~'Jt s"J t'L7J t§ ~ s"J, #~ § Na, K 
;=£- :1:1--
.!:')(. NH4 _[[[[_ o 

[0027] :fr1Jt~6"1'*~:1J~c:p, Jfa. tg~~*~'Jt1*1~mffU;fQ NEPi ~1f~'ri£~, i~£~1fM 
-T%PX;~£1tffl ~il~m, 1Ju~o*!tSJi s"Jim7t-=t-~~il~m 0 

[oo28] 1ft~, Jfa. tg~~*~'Jt1*1~mffU~ § g~J;iy:f:S, $t;iy:f:S, 1ft 9UY:f:S, ~7[0y:f:S, 1:&-'i :'7 ;iy 
:f:S, :t'lz±-fu;iy:f:S, :ll~ ;/y:f:S, tiY-'W~U ;/y:f:S (sapri sartan) , 1lli~;iy:f:S, 1:&~U ;/y:f:S ,&Jt~liil o 
[0029] :fr1Jt~B"J'*~:1J~c:p, NEPi ~ § r3JU~ZOJJ!: :SQ 28,603 ;N- [N- [lee-~£ -3- *£ 
pg£ ]-(S)- *pg~j!g)t£ ]-(S)- :ff£'£'~~ ;N-[N-[ ( (lS)-~£ -2- *£) G£ ]-(S)- * 
pg ~ W5t £ ] - B - pg ~ ~ ;N- [2 (S)- $it£ E¥ £ -3- (2- E¥ £ * £ ) - pg W5t £ ] ~ ~ ~ ; 
(cis-4-[[[1-[2-~£-3-(2- E¥$\.£G$\.£) pg£]-;Ef)jG£] fPR£] ~£]-;Ef a 

11G ~ ~) ;thiorphan ;retro-thiorphan ; n~ W5t = n:k ;SQ 29072 ;N- (3- ~ £ -1- $\.1~ pg 
£)- (4S)- xt- *£*£ E¥ £) -4-~£ -2R- E¥ £ T~ G w~ ; (S) -cis-4-[1-[2- (5- trJ 
1WJ£$\.£fPR£) -3- (2- E¥ $\.£ G $\.£) pg £ J -1-;Ef DG11G E¥ W)t~gc£ J -1-;Ef a11e~ ~; 
3- (1- [6- 1*1 - r_££ E¥ £~lf [2, 2, 1] m:11e -2- jr- ~ E¥W5t£ J :EfDG£) -2- (2- E¥ $\.£G 
£) pg~ ;N- (1- (3- (N- t~- T$\.£fPR£- (S)- ~ffi~W5t£~£) -2 (S)- t~- T$1.£- fPR£ 
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pg £) :Et Dt19'GfPR£) -o- =F£- cs)- {t{t ~ ~ E¥ w~ :4- c c2- c $it£ E¥ £) -1- $\.1~ -3- *£ 
pg£] ~£] *E¥~ ;3-[l-(cis-4-~£fPR£-cis-3-T£:EfG£-r-1-~E¥WJ'c£) lf 
JjG£] -2S- (2- Etf $\.£ G $\.£ Etf £) pg ~ ;N- ( (2S) -2- (4- !&C*£ Etf £) -4- ~£ -5- * 
$\.£DtWJ'c£) i:t~~ :N-(1-(N- 1_££~ E¥W5t£ E¥ £) -1-ltDG19'GfPR£) L- *£pg~~: 

cs)- c2- me* -4- £ ) -1- OH- RJJ p~ -5- £ ) G £ ~ £ ) E¥ £ n~ ~ : cs) -5- CN- c2- c n~ w5t 
£ E¥ £~£) -3- (4- !&C*£) pgWJ'c£) -2- ~£G£) [Q P~ ;13- pg~~ :3- [L 1' - !&C* 
£ ]-4- £ -N-[ =*$1.£$\.n~£ (phosphinyl) J E¥£ ]-L- pg~WJ'c£ :N-(2- ~£ -4- n~ 

ll)J'£ )-3- $it£ -2- =F£pgWJ'c~J,( ;2-(2- $it£ E¥£ -3- *£pgWJ'c~£) U~P~ -4- £~~; 
(L)- (1- ( (2, 2- .= Etf £ -1,3- .=$-t}jG;Ef -4- £)- Etf $\.£) fPR£) -2- *£ G£) -L- *pg 
~WJ'c£)- B- pg~~ :N-[N- (L) -[1-[ (2, 2- .= E¥ £ -1,3- .=$-t}jG;Ef -4-£)- E¥$1.£] fPR 
£] -2- *£G£] -L- *pg~WJ'c£]- (R)-pg~~ :N- [N- [ (L) -1-~£ -2-*£G£] -L- * 
pg~WJ'c£ J-(R)- pg~~ :N-[2- GWJ'c£1J;1E E¥£ -3-(2- E¥£- *£) pgWJ'c£ ]- ~~~G 
W~ :N- [2- $it£ Etf £ -3- (2- Etf £*£) pgWJ'c£ ] - ~~~ :N- [2 (S)- $it£ Etf £ -3- (2- Etf £ 
*£) pgWJ'c£]- (S)- :ff £t£t~~ :N- (S)- [3- $it£ -2- (2- E¥ £*£) pgWJ'c£]- (S) -2- E¥ $\. 
£- (R)- pg~~ :N- [1- [ [1 (S)- =F£$\.£fPR£ -3- *£pg£] ~£] :EfDG£fPR£]- (S)- :ff 
{t{t ~ ~ ;N- [ 1- [ [1 (S)- fPR £ -3- * £ pg £ J ~ £ J- lf DG £ fPR £ J- (S)- :ff {t{t ~ ~ ; 1, 

1' -[ .=11;1E1~= -[2(S)-(2- Etf£=F£ )-1- $\.1~ -3,1- pgjje.=£ ]]- .= (S)- :ff£t£t~~; 

1, 1' -[ .=11;1E1~= -[2(S)-(2- Etf£=F£ )-1- $\.1~ -3,1- pgjje.=£ ]]- .= (S)- ~~~; 
N- (3- *£ -2- ($it£ E¥ £)- pg WJ'c£)- (S) -4- ( E¥ £$it£) ~~ ~ :N- [2- G WJ'c£ E¥ 11;1E 
£ -3- *£ - pgWJ'c£ J -3-~£* E¥ ~ :N- [2- $it£ E¥ £ -3- *£ - pgWJ'c£ J -3- ~£* E¥ 
~ :N-[1-(2- ~£ -4- *£T£ )-;Ef}jG)jG- fPR£ ]-(S)- :ff£tf'~~ :N-[1-( GWJ'c£1J;1E E¥ 
£) ;Ef}jG)jG- fPR£ J- (S)- ~~~GW~ :3 (S) -[2- ( GWJ'c£1J;1E E¥£) -3- *£- pgWJ'c£ J ~ 
£-£- Gr*JWJ'c~J,c :N-(2- GWJ'c£1J;1EE¥£-3-(2- E¥£*£) pgWJ'c£)-~~ ~GW~ :EbiGJt:~li 
~ott~.~m~m~~~~EbiGJt:m~c~~~m*~~~~)~m~~~Eb~G~M~~o& 

tt~~~~~~~m~~~Eb~G~M~~o 

[oo3o] :fr~-=:1JOO, *itSJHtV JZ~ffl ~li~~m, 'E1ti5r3JUJJX;* : 
coo31 J Ca) ~J£~m11:m s"J~~~mEbiGJt:~li~, 1Ju~o~J£~~~~m ::to 
coo32J (b) ~y~;f~~$:_tPJ~5t6"11~JJoffUo 
[oo33] *!tSJi~~ ZZ13:ff~~B"J~~B"J~ffl ~li~~m, 'ELti5r3JuJJX;* : 
[oo34] (a) lfill'f~5-!f~'Jt1*1~mffUEbiGJt:~$:_t PJ~'JtB"J~ : 
[0035] (b)NEPi EbiGJt:~$:_tPJ~)tB"J~: 
[0036] Jt:~ lfill'f~5-!f~'Jt1*1~mffUEbiGJt:~$:_t PJ~'JtB"J~!5 NEPi EbiGJt:~$:_t PJ~'JtB"J 
~jljj:~~£§]~~ :ItO 

[oo37] (c) ~y~;f~~$: _t PJ~'JtB"J1~JJPJfU o 
coo3sJ :tE~ ~ :1JTIIT, *!tSJi~ zz~u~~m11:m s"J~~~ms"J:1J1t, ?JTJ£~~~m~~J1u~m* 
~~~~~m, 'EL:trs 
[oo39] (a) lfill'f~5-!f~'Jt1*1~mffU : 
[0040] (b) ~ttr*Jn:kWiHr]J~UffU (NEPi) :ltP{f:~B"J 

[0041] (c) ~$:_tPJ~)tB"J~ § Na, K ;fP NH4 B"J~S ~~0 
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CN 101098689 B 4/27 :rn 
coo42J ?JTJ£:1J~t'E1:trsr35uW#~ = 

[0043] (i) ~4t Jfil tg ~~*~~1*1am1TU!tP ~ tt r*J n:kWiHqHIJU1fU (NEPi) m-Tif! 3 6"Jm:rrU ; 
coo44J Cii) ~4t cat ~~tt1til~mm-Tif!36"1mrru,Jt:~ cat 1~*~s~~; 

coo45J Ciii) ~4tW#~ Ci) ~to Cii) ~1~6"1m1~il*; 

coo46J Ci v) !f!I1*1J11!J:#-Tr:~H~tU~~1iffl 6"11[15-~m ;E!X;~ 

coo47J ilttr35uW#~3f~4tW#~ Ci) ~to Cii) 1~ffl6"1mrru~0J~1~tu~~11:ffl6"11[il~m = 

[oo48] (iva) ~4t1~tU6"Jm:1~~/t~-T; 

coo49J Cva) ~4t!f!l1*~irm-Tif!36"1mrru; 

[oo5oJ (via) !f!I1*1J11!J:#-Tr:i1~tU~~1iffl 6"11[15-~m o 
[oo51] *1tSJHI1~ R~U~Ji~6"JIW~6"J:1J~t, ?JTJ£1W~'E1ti5 

coo52J Ca) lfil :g~~*~~1*1sm1TUE!X;Jt~$=_t PJ~~6"Jt'L ; 
[0053] (b) NEPi E!X;J:l:~$:_t PJ~~6"Jt'J., Jt:~ Jfil tg~~*~~1*1am1fUE!X;Jt:~$:_t PJ~~ 

6"1 t'L ;fP NEP i E!X; Jt: ~ $: _t PJ ~ ~ 6"1 t'Lil J1Ji ~ £ ~ Ji ~ ; ?JT )£ :1J ~!{11 ti5 rPJ Jfil tg ~ ~* ~ ~ 1* 
1am1iU!tP NEPi 6"J~~il~zo~j]p}\Ji~£~1tPm:1fU; 

coo54J (d) 7t~Ji~6"JIW~ o 
[ oo55J :tE ~ llY :1J TID, * /3t SJi ~ R ~a ff E!X; t~ IW * m E!X; 'li~HfE 6"1 :1J ~t, ?JT 7£* m E!X; m 11E A 1JU ~o 
~Jfilfu, ~~\ict ( ~'fi/fPtttt ) , fElfil'ri~~\ict,ft 1 ~\~J}J~~/G1t/fP~~~~~~\~]l(pg ,mfJJJ<(pg'fi 1 ~\~]l 

(pg, ~_t~~to~~\ ~~~~\T*=x~, J% jyj, ~~\ J%1H~JJ, :ff~ 6"Jlfil tg~~~L ~~\ ~Jli'I£RJ:l:J§~1JE, i)J 

JVjdi~1t1fE,~~\~1l c ::f~~!EE!X;~~!E~), '~trJJ~~::f1t c mtJJJ<m~to~r:mtJJJ<m'ri) ,l~\ict,I~\~1Jl, 
mr * m , ~* 1t 'ri n ~ 111 tt $11E, JJ¥: 1t 'ri ~to~* 1t 'ri ~iP ~ lfil&, 'It ict* m c 1Ju ~o mr * m 'ri 'It m , 
lfil :g ;* 'ri 'It iR , ®! Ez m , 'It I J \ ;* ®! 1t , JJ¥: 1t 'ri 'It m ~ aJJJ< l2J, zz 'It lfil :g ~ lfil& ) , mr * m 'ri f)[ fXXl 

~~rrg, Jt:'t:lfil l'f*(pg, 1JU~P1ffiEk1l ,5r fj'f]Jfil l'f*(pg, ~i~ ~rrg, luminal hyperplasia, iA~P~ 

ii'it ( 1JU ~P~i!J j]\;JZ~~,jt ~ 6"JiA~P ~ii'it ) , wft~~/fP ~ JX\., ?JTJ£:1J~!'E1ti5~-=f~-=f$J} .tlt~~aff 
~~~1WJ£~~~ffl~1[il~E!X;Jt:mil~.~~~~-=fm7t~~il~E!X;IWJ£Ji~~IW~. 

1Jt~~-=f1[il~m 0 

~11~tJ?,Pjj 

[0056] 00 1 A [3- C (ls, 3R) -1- !&C* -4- £ E¥ £ -3- G$\.£fPR£ -1- T£~ E¥W5t£) pg 
~-(S)-3'- E¥£-2' -(JjGWJ'c£ {2"-( IJ]P*-5-ylate) !&C*-4' -£Etf£} ~£) T~J 
~ tr*J¥-J:JjJ<iJ~mm7t~~~il~m6"J rs)ffg (cell) 0071\, 't:'E1ti5P93~/Gxt~~J¥L1lz:o :*fflr35u~Jl~ 
tifit:. =*~ =~hltJJ¥: ~ ; ~~ =mJJ¥: ~ ;ti~ =$\.JJ¥: ~ ;~~ =tr*JJJ¥: ~ 0 

coo57J WJ£ 
c oo58 J * 1t SJi ~ zz ~ ~ 11: m 6"1 1[ il ~m E!X; Jt: ~li il -r rfb , t~ J1U ~ m * ~ ~~ il ~m E!X; Jt ~ 6"1 1W 
~.E!X;~~~~A:ff::f~~mm~~P93#mtt~7t~m7t~~il~.mJ£mtt~7tAlfill'f 

~ ~* ~ ~ 1* tam: -rru ~to ~ 'ri r*J nt ~1Ll1 ~u -rru, 't: 1n PI l2J,% ~ ~!!! t~ 6"1 * ~ 1* ffl-T ~a rr ,1! :ff ~ ~~ 
~~\Jfil l'fltP I E!X;'ItiD±*(pg6"J,I!~ o 
coo59] *!t SJi 6"J~~'*~:1J~~ zz~zo;J.~liilr rfb, 'E1:trs = 

[oo6o] (a) Jfil tg~~*~~1*1am1fU6"J~$: _t PJ~~6"Jt'L ;/fP 
[0061] (b) ~'rir*J~:k~1LlJ~U1fU (NEPi) 6"J~$:_tPJ~~6"Jt'L; 
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CN 101098689 B 5/27 :rn 
[0062] Jt:~lfill'f~5-!f~'Jt1*1~mffU;fP NEPi B"J~$:_tPJ~'JtB"Jt'L7Jt§~B"J#~ § Na,K ElX; 

NH4 t'Lo 
[oo63] t~J1iJ~, 1Jt~P93;f~~~tt:JJX;7t1ELtlt~liid2J%JJX;J¥L~s"J~£fFffl 6"1~15-~m, jtJt~Jm 

71-=t-~~15-~m o ~o .t1t, IJ!U% PX;~ 6"1 7t-=t- ElX:Im7t-=t-1*, 't: 1i'J Jl-:ff SJi ~ /G ~ -T _t)£ ~m JJjJiiJ 6"1 tt: 
JJL 
coo64] ?JT l2J,, *!tSJi~ zz~£fFffl s"J~il~m, t~J1u~~m7t-=t-~~il~m, 'EL:trs = 

[oo65] (a) lfill'f~5-lf~5t1*1~mffU : 
[0066] (b) ~tti*Jn:k~fr]JftiJ]fU (NEPi) ::fP 
[0067] (c) ~$:_tPJ~)tB"J~S ~-=f, 1Jt~~ § Na, K ;fP NH4 o 
coo68] *!tSJi m~ zz~£1tffl s"J~il~m, t~J1U~Im7t-=t-~~il~m, PJ±mttr~uzv#~~1~ = 

[0069] (i) ~~ lfill'f ~5-!f~'Jt1*1~mffU;fP ~ tt: i*J n:k~fr]JftiJ]fU (NEPi) ffi:-Tif! 3 B"Jffi:JfU : 
[0070] (ii) ~~Cat ~~tHtil~Z01JU~P (Cat)OH, (Cat) 2C03 , (Cat)HC03 ffi:-Tif!3B"Jffi:JfU,Jt: 
~ Cat {~:?US ~-=f, 1Jt~~ § Na, K ;fP NH4 : 

[0071] (iii) ~~2:17#~ (i) ;fP (ii) ~1~B"Jffi:~~il#: 

[oonJ (i v) !f!l 1*~J1~!E#Ti:~H~~iJ~£1tffl 6"1~15-~m :ElX::;Jf 
[oo73] imttr~iJzv#~#~~zv#~ (i) :to (i i) 1tffl 6"Jffi:JfU5tJffi:1~~U~£1tffl 6"1~15-~m : 
[oo74J (iva) ~~1~~U6"Jffi:~~~it~T: 

[0075] (va) ~~!f!l1*£~ffi:-Tif!3B"Jffi:}flj; 

[0076] (via) !f!I1*~J1~!E#Ti:i1~~U~£1tffl 6"1~15-~m o 
coonJ *1tSJi:!H5r~ZZJi~6"JIW~.'ELti5: 

[oo78J (a) lfill'f~5-lf~5t1*1~mffiJElX:Jt~$= _t PJ~'JtB"Jt'L ::fP 
[0079] (b) NEPi ElX:Jt:~$: _t PJ~)tB"Jt'J., 
[0080] Jt: ~ lfill'f ~ 5-!f~ 5t1*1~mffU ElX:Jt: ~ $: _t PJ~ 5t B"J t'J.;fP NEPi ElX:Jt:~ $: _t PJ~)t B"J 
t'J.iJljj:Ji~£~Ji~o 

coo81] 13931~ JJX;7t:I:)]Ji~~UJi~£~_t, JJdm%JJX;Ji~6"JIW~ o 1Jt~, Ji~6"JIW~7J£* 
_t~4:6"J :.tlt!zt?JTffl "£*_t~4:6"J" ~1~~4:1t~d>7J 90%, ~1Jt~~d>7J 95%, ~1Jt~~d>7J 

98%0 

coo82J :tE*!tSJi s"J~~1Jt~6"1'*~:1J~~, Ji~s"JIW~Jl-:ffs"J~;t1g@1t1~imttJi~£~ 
Ji~pij#}J)G7t~~%}J)Gim7t-=t-~il~o 

coo83] :tE*!t SJi ~, ** "~£1tffl s"J~il~m" ~:r~~®~il~m:fr~;f~~il~m~ JJ-:ff1393 
;f~/G~ B"J1ffflt~s:\:, ~;f~7Jr± § ARB 7t-=f$7t6"Jlfrll'f~5-!f~'Jt1*~lii*JT, :1j~;f~7Jr± § 

NEPi 7t-=f$7t B"J ~ ·ri i*J n:k~1r]Jftlj o 
~MJ :tE*!tSJi~,**"~il~"~m:tEP93#~~mttJJX;7ti*J'EL*~~•*H:fr~P93# 
~~ZO~~·ri)J)G)t (ARB ;fP NEPi 7t-=f$7t) Zi'SJ1f::fr~f:~1))-;f§li 1tffl B"J1t$:~ZOJJJJ: o ill~, ftM 
;f~~~zo~~·riJJX;)t (ARB ;fP NEPi 7t-=f$7t) Zi'SJPJ l;),XJB§I~~Iji\,@0 :fr~S ~-=f;fPpij;f~~~zo~~·ri 

)J)G)t (ARB ;fP NEPi )t-=f$7]') z~ElX;pij:;Jfzi'SJPJ~~1f::fr~-=f@o :fr~iJ~ZO~:ffPJ~~1f::frJt: 
TI~~B"J@, 1JU~Pmt~J¥:jJ o 7J:1Jff:iblSJi, *1tSJi~£1tffl 6"1~15-~mPJ l2J,~or?JT7J\ : 
[0085] (ARB)- (L) m- (NEPi) 

[0086] Jt:~ L )JJi~£~' 1JU~P ~s ~-=t-ElX:~f:~1))-@, m A 1 ElX::A-T 1 B"J~~L ElX;:;Jf' ARB ;fP 
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CN 101098689 B 6/27 :rn 
NEPi $)fPJ l2J,iiJ1~f:~1))-'fJ!Ji~, 1JU~Oi!J1itlto ElX;:;Jf, TI1i'JPJ l2J,i!J1Ji~£§J1JU~Q ~S ~-=f 
Ji~o 

[oo87J :fr~~'*~:1J~~, ~£fFffl 6"1~15-~mPJ l2J,~Ji~6"JIW~, epi!J1Ji~£§J1JU~ri 

~S ~-=t-Ji~pij~~~zo~~tt:JJX;)t (ARB ;fQ NEPi) %)J)G~®)J)G)t6"JIW~, 3Ji~B"JlW~fffi:~I[X;fQ 

~,&L&a1, TI1i'J~~~fBz:iLeP*¥JJJz"o 

coo88] :tE1Jt~s"1'*~:1J~~, ~£fFffl s"J~il~m7J~~il~m, t~J1u~~m7t-=t-~~il~m 0 

coo89] :tE*JtS)j ~, #m "Jm7t-=t-~~il~m" ~1~P931~~~m~~'riJJX;Jt, ~s ~-=t-Ez1-f1PJJt't~m 
JJJt c 1Ju~om:-rru, JtJt~Jt) zrs:~ s"Jt§K fFffl, 't:1nzrs:Jiltt~F:~11r-7t-=t-rs:~ttrmt§K fFffl 0 ~ 

®ffili~ffl~~lm7t-=t-~il~~~:fr~JJX;7tffiliMiJ,~Mil~~~~il~~~~~®JJX; 

7t6"J~?oll1~il~m o 
[oo9o J ~ f:~11r-7t -=t- i'SJ 6"1 tt PJ l2J, ~* ~Jf iE-t ~ B ~o 6"1 1-f1PJ ~~~% PX; Jlt~Jm7t -=t-~~15-~m 6"1 Jt§ 
K fFffl, 1Ju ~oittt, m:t~J¥: JJ :to n - n jf;fR 0 m PJ l2J,~:fr ~-=t-tt 0 1Jt~~:fr ~-=t-tt:to :!H 5r s"J 
it'fJ!Mrm:fr~il~~%)J)Gffili~ffl~~~M~olm7t-=f~il~tt~l2J,~*~:fr,~illPJl2J, 

l2J,~~*~:fro *1tS)j1Jt~s"l'*~7J~~, ~~il~m7JMrs1*, :fr.tltt1fmr, 1Jt~7J1~ils"JMrs 
1*ElX;~M rs1*o 
coo91] ill ';i, ~£fFffl s"J~il~m,t~J1U~Im7t-=t-~~il~m:?UJGs"J'riJJJJ: c 1Ju~om ,~, rR ftit 
~ ) ~ ~ ~'t: 1i'J 6"1 ~?oll1~il~m o 
coo92] 1Jt~, ~£1tffl s"J~il~m,t~J1u~~m7t-=t-~~il~m, :tEP931~~~m~~'riJJX;7t:to1-f1PJm:rru 

C ~o:W:~:frs"Ji!, 1Jt~Jt) zi'SJJ!-:ff~f:~11r-lt C JtJt:~itlt) 6"1 ~~M;t1g o :3=f li~ 1Jt~, ~ 

£11: m s"J ~il~m, t~J1U ~~m7t-=t-~~il~m, :tEP931~~ ~m~~'riJJX;7t :to 1-f1PJm:rru c ~o :W:~:fr s"Ji!, 
1Jt~Jt) zi'SJJ!-:ff~f:~11r-lt C JtJt:~~-=flt:friitlt) 6"1 ~~M;t1g o ~S ~-=t-1Jt~l5 ~~$\.WG 
£MiJ,Mrm:fr~®$\.WC£zOO%JJX;Ji~o$tWC£*~P93#~~mttJJX;7t~~£~~-~ 

I W~£§], 1Jt~ill* ~ 1-f1PJffi:}Tij, ~ri:W:ffi:fflj~:fr, 1Jt~7l<o 
coo93] ~£1tffl s"J~il~m15:ff w :g~~*:*:-:st1*1smrrus"l7t-=t-$7t 0 ~~~ff11r± ~ w :g 
~*:*:-:st~fflm~~7t-=f$7t~l5T~£~ffl~~il~~~~olfill'f~*:*:-:st~fflm~7J 

~il~zos"J~$)t, #!5 NEP 1LlHtiJJfUH~Ji~ElX;:;Jfi!J1~f:~1))-'fti'SJ~Ji~o 7J:1Jif:~~. :fr* 
$~~.3~~~15-~~~$7ta1PJl2J,*ffl*m"lfill'f~*:*:-:st~fflm~"o~ffl~*!tS)j 
6"1 Jfil 1'f ~ ~* :*: -:st 1*18 m JfU (ARBs) 1~1Ai51B ~ ~~ ~ g~J! 1Y:f:B , IUY :f:B , 1ft 9UY:f:B , ~* 1Y:f:B , 1:f( -w 
:'71Y:f:B ,:t'lz±ih1Y:f:B ,ffi!:~1Y:f:B ,1Y-w~iJ1Y:fB (saprisartan) ,{ill 

[oo94 J ~1Y:f:B, 1:f(~iJ 1Y:f:B, Jl-:ffr .A; s"J;f~ 7J E -14 77 6"1 1til~m : 
[0095] 
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coo96] ~:ffrs:ts"J~~7J sc-52458 s"J1til~m = 

[0097] 

N I 
,...N 

N 

coo9sJ ~:ffrs:ts"J~~7J zn-8731 s"J1til~m = 

[0099] 

N?' NH 
\ I 
N=N 

N ::/" NH 
\ I 
N=N 

N?' NH 
\ I 
N=N 

7/27 :rn 

0 

[ 01 oo J if! 3 B"J lfill'f ~ 5-!f ~ I I '5t 1* 1~ m JfU ill'§ ti51B /G ~~ -T G ~ 1Y til~, :!;X ±-fu 1Y ±B W~, 
CGP-63170, EMD-66397, KT3-671, LR-B/081, g~J( 1Y ±B, A-81282, BIBR-363, BIBS-222, 

BMS-184698, :!;X ±-fu 1Y ±B, CV-11194, EXP-317 4, KW-3433, L-161177, L-162154, LR-B/057, 

LY-235656,PD-150304,U-96849,U-97018,UP-275-22,WAY-126227,WK-1492. 2K,YM-31472, 

JOY ±B ~, E-4177, EMD-73495, f:c<>~ !71Y ±B, HN-65021, 1ft !n 1Y ±B, L-159282, ME-3221, 

SL-91. 0102, 1ffi~1y±B, ~*1y±B, UP-269-6, YM-358, CGP-49870, GA-0056, L-159689, 

L-162234,L-162441,L-163007,PD-123177,A-81988,BMS-180560,CGP-38560A,CGP-48369, 
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DA-2079,DE-3489,DuP-167,EXP-063,EXP-6155,EXP-6803,EXP-7711,EXP-9270,FK-739, 
HR-720, ICI-D6888, ICI-D7155, ICI-D8731, isoteoline,KRI-1177,L-158809,L-158978, 
L-159874,LR B087,LY-285434,LY-302289,LY-315995,RG-13647,RWJ-38970,RWJ-46458, 
S-8307, S-8308, 1Y ~ ~U 1Y :f:B, 1Y til if, Sarmesin, WK-1360, X-6803, ZD-6888, ZD-7155, 
ZD-8731, BIBS39, CI-996, DMP-811, DuP-532, EXP-929, L-163017, LY-301875, XH-148, 
XR-510,{ic;fir1Y:f:B;fP PD-123319o 
[0101] _LTiff6"J ARBs 6"Jtliilill.111Ji5:fr*!t~6"Jm!Er*J o 
[01 02] ffl-=fjffU ~ *!t ~ tliil r rfb ElX;~~il~m 6"1 ARBs PJ l2J,!)!JJ § jf,j ~. ElX;:;Jf PJ l2J,~IZ~ B ~P 6"1 
~~~~oA~sPJl2J,~m~%~l2J,&ff~~~~~ElX;~~%~ffl-T*!t~o 

[0103] 1JtiZt6"J~6"J%~~ti5~)JQ)J)G~o Jl-1f~y~~~tt£~ ( 1JU~Q, COOH ElX; 5-IJ]P* 
£)~~15-~ill.PJl2J,~N%)J)G~o ~N%)J)G~~~~~~.~~.~~~C~~N~~ElX; 

~fiX±~~~, ~o tr*J /flfl A~ ElX; 'f~ ~ ) , ElX; ~ ~ ElX; 1f tfl~gc% )J)G 6"1 ~ C 1JU ~o ~ rvtf, 11;1E 1~ ~ rvtf, rlJK llJE , 
PrtP~11G,~ -,=- ElX;~ -1tU&11C£~gc ( ~Q, G£ -,!}~- T£ -,=G£ -,=:ffpg£ -, ~ G 
£-, ~ T£- ElX;= E¥£pg£~gc) ElX;~ -,=- ElX; ~ 1_££1tU2Z11C£~gc C ~o, ~ -,=- ElX; ~ - G 
M~)oill.PJl2],%)J)Gffi@~r*J~oill.~ffl~~ffl-T~ffl~PJl2J,ffl-T~m~~iJ~IElX;~~ 

~_tPJ~~~~~*~ElX;~~~~o~ttJZt~~~~~JZt§~~%~~~,~~%ElX;~~ 

%g~J!1Y:f:B 6'-J=tr*J~ C t~J1U~~Jti5-~m%~) ,~~%g~J!1Y:f:B 6"J~tlfl~,~~%ElX;~~%g~J!1Y 
:f:B 6'-l=tlfl~ c t~J1u~~7til~m%~) ,~~%g~J1Y:f:B 6'-Jt~~ c t~J1u~~7til~m%~. ±JI~ 
lmltil~m), ~ ~%g~J1Y:f:B 6'-J'f~~ c t~J1u~~7til~m%~. ±JI~/,Jtil~m), ~ ~%g~J1Y:f:B 
6'-Jt~ I 'f~1~15-~ C t~J1U~~Jti5-~m%~) ,~~%g~J!1Y:f:B 6"1~- =pg£'f~~ C t~J1U~~7til 
~m%~, ±JI~~Jtil~m) ,~~%g~J!1Y:f:B 6"1~ -L- ;filf~~~,~~% g~J!1Y:f:B 6"1~ -L- ;filf~ 

~~,~~%g~J!1Y:f:B 6"1~ -L- ~~~~,~~%g~J!1Y:f:B 6"1~ -L- ~~~~0 
[0104] ~jjjU~~£fFffl 6"J~il~fo,t~J1U~*!t~ 6"J~~il~ZOS1, 1JtiZt:*ffl ARB 6"Jm~%~o 
co1o5J :tE*!t~ 6"11JtJZt~~~~~, ffl-T*!t ~tliilrrflt:to~~il~m6"Jlfil :g~~*:*:~1*~li 
wr-rru~g~J1Y:f:B, ~*-=t-~~1g~or ?JT7J\ = 

[01 06] 

H 
N 

" \ /jN 
N-N 

co101J g~J1Y:f:BPJ l2),~5rmJJJE%~. ElX;:;Jf~ rOO?JT7J\6"113931~:ff~1g1*z~ = 

[01 08] 
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[01 09] 

HN "N 
\ I 
N=N ~~ 

.l!JI.& 

HN "N 
\ I 
N=N 

0 

9/27 :rn 

HN "N 
\ I 
N=N 

co11 oJ m r*!t ~ s"Jg~J1Y:f:B c cs) -N- DtW5t£ -N- { [2' - OH- liT! p* -5-£)- me* -4-£ J
E¥ £ } - g~J! ~ ~ ) PJ l;J, 9!Jj § lf.i ~ , E!X; ~ PJ l;J, ~lZ If c ~~ 6"1 7J 1t f!JU 1L 1JU ~~ , g~J! 1Y :f:B 6"1 f!JU ~ :Ji 7£ 
r~oo~~u-5 5, 399, 578 :to EP o 443 983 ~, 't:1rJ:I:)Jl;J,Jt:1t$03T'JIJ\*::Sz:fF7J~~ 0 g~J 

1Y:f:BPJ l;J,Jt:w ~~6"J%s:t l;J,R1I:1PJm3 6"Jt'L6"J%s:tffl r*!t~ o ~37r, ~£6"JW~E!X;Jt:'t:11r 
~~PJl;J,fflr~~~~~~~~.~~&PJl;J,*ffliiTI~~t'L~m~~omRA~s~&~ffl 

Jt: ~ $: _t PJ ~ '3t 6"1 tiL o 
[0111] 1Jt~, ARB 7J ~)JJJ: ~~0 ?JT l;J,~lZiif&1~B"J pH, lfill'f~5-!f~'3t:1*~lii*JTJfUB"Jw Et!7J o, 1 

E!X; 2 0 

[0112] :fr*it~ B"J~li~rrfb~ ,ARB 7J~$:_LPJ~'3t:B"Jt'LB"J%J:t, ?JTJ£t'L~ § Na,K E!X; NH4 

t'J., 1Jt~7J Na t'Lo TI~t5~®~S ~~B"J~- :to=- t'J., 1Jt~=- t'Lo t~J1U~:frg~J!1Y:f:B 6"1~ 

1JU~, ~~~ff~~$7t;fPIITIP*$7t:I:)J~t'Lo 

[0113] :tE~£fFffls"J~~~m c t~J1U~*!t~s"Jim7t~~~~~m) ~, :tEf!lu~~il~*ffl ARB 
6"Jw~%J:t, ~~~~m~ B"J~S ~~$7t PJ l;J,iltt*ffliifiX~~ (Cat) OH 'J I Ao 
[0114] ~£fFffl s"J~~~m~ 13-~tt r*Jn:kJ~fHL1Jf!JUf'iU6"J7t~$7t o ~~~ff11r~ § ~tt r*Jn:k 
-~~~~7t~$7t~~T~£~ffl~~~~~~~o~tlr*Jft·~~~7J~~~~-$ 

7t:3=f li~ ARB H~Jt§~E!X;j!jj:~f:~1))-'ftfS]~;j;§~o 7J7Jff:~~. :fr* $i~~, 3:JiJ£~~~ZO 
s"J~-$7t~, *ffl**" ~tt: r*Jn:k•1mf!lurru "0 mffl r*!t~ s"J~tt: r*Jn:k•1mf!lurru~:t5r 
s:t 0) 6"J~®1t~~m: 
[0115] 

i2 

IT 13 

IT 
HS-CH2-CH-C-NH-CH-(CHz)n-C-R1 (I) 

' 
12 
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[0116] Jt: c:p : 

[0117] R2 A 1-71'~Jt6"J1JG£, ~ ~ ~£,*£,~ 1~6"1*£,- (CH2) 1-4- *££1X:- (CH2) 1-4-~ 

1~6"1*£; 
[0118] R3 AjC 1-71'~Jt6"J1JG£,*£,~ 1~6"1*£,- (CH2) 1-4- *££1X:- (CH2) 1-4- ~ 1~6"1* 

£: 
[0119] R1 Af~£, 1-71'~Jt6"J1JG$(.££1X: NH2 ; 

[o12oJ n A 1-15 6"1~~: 

co121] **~1~6"1*£c:p 6"1~1~£~ § = 1-41'~Jt6"11tU2t1JG£, 1-41'~Jt6"11tU2t19'G$\.£, 

1-41'~Jt6"J1tU2t1JG1J;1E£,1~£, C1, Br ElX; F o 

co122J 1Jt~ 6"1 s:t 0) c:p 'fi r*J n:kJ~fHL1J~U3fU1~JJi5Jt: c:p £ l~l~or !E)( 6"1 1til4m : 
[0123] R2 AT£ ; 

[0124] R3 A~ ; 
[0125] n A 1-9 6"1~~ :li 
[0126] R1 Af~£0 

[0127] :!tJ~1'1Jt~6"Jc:p'rir*Jn:k~1LlJ~U3fUA (3S,2' R)-3-{1-[2' -( G$\.£fPR£)-4' -* 

£- T£ J -;Ef)jG -1- fPR£~£} -2, 3, 4, 5-IJ]~ -2- $\.1~ -1H-1- *3ti1R~ :f. -1- G~ElX: 

Jt: ~ $: _t PJ ~ '3t 6"1 t'L o 

co128J if! m -T * ':& ~ 6"1 c:p 'ri r*J n:k ~ :tLlJ ~u 3fu 'E1 :rrs1a ::f ~~ -T r 35u 4m JJl!: = sQ2s, 603 : 
N-[N-[1 (S)- ~£ -3- *£ pg £]- (S)- *pg~ W)t£]- (S)- :ff ~~ ~ ~ :N-[N-[ ( (lS)- ~ 

£-2-*£) G£]-(S)-*pg~W)t£]-13-pg~~ :N-[2(S)-$it£~£-3-(2- ~£* 
£ )- pgj!g)t£] ~~~; (cis-4-[[[1-[2- ~£ -3-(2- ~$\.£G$\.£) pg£ ]-lf)jG£] 

fPR£] ~£ ]-lf G19'G~~) ;thiorphan ;retro-thiorphan J~W5t=n:k ;SQ 29072; (2R, 

4s) -5- me* -4-£ -5- C3- ~£- vgw5t£~£) -2- ~ £- Dt ~ G w~ :N- C3- ~£ -1-$\. 

1~pg£ )-(4S)- xt- *£*£ ~ £ )-4- ~£ -2R- ~ £T~: (S)-cis-4-[1-[2-(5- E$ 

¥W-l£$\.£fPR£ )-3-(2- ~$\.£G$\.£) pg£ J-1-lfDG19'G ~W5t~~£ J-1-:EfG19'G~~: 
3-(1-[6- r*J- 1~£~£~lf [2,2, 1] m:19'G -2- 5r- ~~W5t£ J lf}jG£ )-2-(2- ~$\.£G 

£) pg~ :N- (1- (3- (N- tJ£- T$\.£fPR£- (S)- nffi~W5t£~£) -2 (S)- tJ£- T$1.£- fPR£ 
vg £) lf Dt19'GfPR£) -o- =F£- cs)- ~~ ~ ~ ~ w~ :4- c c2- c $it£~£) -1- $\.1~ -3- *£ 

pg£] ~£] *~~ ;3-[1-(cis-4-~£fPR£-cis-3-T£lfG£-r-1-~~W)t£) lf 

JjG£] -2S- (2- ~ $\.£ G $\.£ ~ £) pg ~ :N- ( (2S) -2- (4- !&C*£ ~ £) -4- ~£ -5- * 

$\.£DtW5t£) i:t~~ :N-(1-(N- 1~£~ ~W5t£ ~ £) -1-lfDG19'GfPR£) -L- *£pg~~: 
(S)-(2- !&C* -4-£ )-1-(1H-IJ] P* -5-£) G£~£) ~ £n~~: (S)-5-(N-(2-( n~W)t 

£~£~£)-3-(4-!&C*£) pgj!g)t£)-2-~£G£) IJ]P* :B-pg~~ :3-[1,1' -IBC 
*£] -4- £ -N- [ =*$1.£$\.n~£] ~ £] -L- pg~j!g)t£ ;N- (2- ~£ -4- P~ll)t£) -3- $it 

£-2-=f£pgj!g)t~~ ;2-(2-$it£~£-3- *£pgj!g)t~£) p~p* -4-£~~; (L) -(1-( (2, 2- = 

~ £-1,3- =$-tDtlf -4- £)- ~$\.£) fPR£) -2- *£G£) -L- *pg~W5t£)- B- pg 
~~ ;N-[N-[(L)-[1-[(2,2- = ~£ -1,3- =$-tDtlf -4-£ )- ~$\.£] fPR£ ]-2- *£ 

G£ ]-L- *pg~W)t£ ]-(R)- pg~~ :N-[N-[ (L) -1- ~£ -2- *£ G£ ]-L- *pg~W5t 

£ ]-(R)- pg~ ~ :N-[2- G W5t£1J;1E ~ £ -3-(2- ~ £- *£) pgj!g)t£ ]- ~~ ~ G W~: 

13 
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N- [2- $it£ Etf £ -3- (2- Etf £*£) pgj!g)t£ ] - ~~ ~ ;N- [2 (S)- $it£ Etf £ -3- (2- Etf £* 

£) pgj!g)t£ ]-(S)- :ff~~~~ ;N-(S)-[3- $it£ -2-(2- E¥£*£) pgj!g)t£ ]-(S)-2- Etf$(. 
£- (R)- pg~~ :N- [1- [ [1 (S)- =F£$\.£fPR£ -3- *£pg£] ~£] :EfDG£fPR£]- (S)- :ff 

~~~~ :N-[1-[[1(S)- fPR£ -3- *£pg£] ~£ ]-:EfDG£fPR£ ]-(S)- :ff~~~~ :L 

1' -[ =7i;1H~= -[2 (S)- (2- E¥£=F£) -1- $\.1~ -3, 1- rg11G=£]]- =- (S)- :ff~~~~: 

1, 1' -[ =Mt:1~= -[2 (S) -(2- E¥£=F£) -1- $\.1~ -3,1- pg11G=£] ]- = -(S)- ~~~: 

N- (3- *£ -2- ($it£ E¥ £)- pggg)t£)- (S) -4- ( E¥ £$it£) ~~ ~ :N-[2- G W5t£ME E¥ 

£ -3- *£ - pgj!g)t£ ] -3-~£* Etf ~ ;N- [2- $it£ Etf £ -3- *£ - pgj!g)t£ ] -3-~£* Etf 
~ :N-[1-(2- fPR£ -4- *£T£ )-;Ef)jG1jG- fPR£ ]-(S)- :ff~~~~ :N-[1-( G!)t£71;11: E¥ 

£) ltDG19'G- fPR£ J- (S)- ~~~GW~ :3 (S)- [2- ( G!5t£7J;1t: E¥ £) -3- *£- pggg)t£ J ~ 
£-£- ar*JW5t~J,c :N-(2- G!5t£7J;1EE¥£ -3-(2- E¥£*£) pggg)t£ )- ~~~GW~ :ZZJt:~li 
A 

1=1 0 

[0129] ~ tt 1*1 n:k~1L1Jf!JU1fUPJ l2J.JJ!1J § lfli ~. !:lX::;Jt PJ l2J.tlZ~ c~Q 6"1 7J1tf!Ju~, 1JU ~Q T 5u ::Sz:Wt 
~?JTJ£6"J7J1t :U.s. ~~U-5 4, 722,810, u.s. ~~U-5 5, 223,516, u.s. ~~U-5 4, 610,816, 

U.S. ~ ~U -5 4, 929, 641, l¥J ~ ~ ~U $ i~ 84/0670, UK69578, U.S. ~ ~U -5 5, 217, 996, EP 

00342850, GB 02218983, WO 92/14706, EP 00343911, JP 06234754, EP 00361365, WO 

90/0937 4, JP 07157 459, wo 94/15908, u.s. ~~U-5 5, 273, 990, u.s. ~~U-5 5, 294, 632, 

U.S. ~~U-5 5, 250, 522, EP 00636621, WO 93/09101, EP 00590442, WO 93/10773, U.S. ~ 

~U-5 5, 217,996, l2),_t4ij:~03T:I:)J:fr.tlt'JIAfF7J~~ o ~ttr*Jn:k~1L1Jf!JU1fUPJl2J.Jt:w~%A 

!:1X::;Jtl2J.ff~~~~~~%Affl~*~~omzz~ttr*Jft~~~~&~MJt:~~_tPJ~~~ 
j:f-
_[[[J_ 0 

[0130] :!H 5r, 1£ 1PJ ~ ££ §J 6"1 W~ !:1X: Jt: 't: 11r ± ~m l2J. lZ 1£ 1PJ Jt: 't: ~ tt £ §J 6"1 ~:to 11r ± 
~m& PJ l2J.ffl ~Ji~ s"JIW~B"Jil JJX;o :tE*~ ~ 6"J1Jt~6"1'*~7J~ ~, NEPi 7J A (II) 6"1 

5- !&C* -4- £ -5- (3- ~£- vg W5t£~£) -2- E¥ £- Dt ~ G W~ QX;:;Jt ~Jt~lf% A 5- 1BC 

* -4-£ -5-(3- ~£- pgj!g)t£~£ )-2- E¥£- DG~o 

[0131] 

OH 

0 HN 

{II)o 

[0132] A on 1til~mPJ l2J.~ C2R, 4s), C2R, 4s), C2R, 4s) !:1X: C2R, 4s) :ff;t1g1*s"1%A 0 1Jt 
~T00Jiff7J\B"J (2R,4S)-5- !&C* -4-£ -4-(3- ~£- pggg)t£~£ )-2- E¥£- DG~GW~: 

[0133] 

14 
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// 

l 1 0 
HN/~y 

( 0 

HO 

0 
0 

[0134] A (II) 1til4?DR: NEP 6"Jt~:fftHL1Jf!JU1fU, 0-Jf-T u.s. ~~U-5 5, 217, 996o 'f::PJl;J,!)!Jj 
§ jf,j ~, ElX; :;Jf~IZ~ B ~Q 6"1 :1J~tf!Ju ~ o A 0 I) 1til4?DPJ l;J, Jt:w ~% AE1X;{f:1PJ if! 3 6"1 t'I.ElX;W~ 6"1 
%Afflr*/3ZSJL 
[0135] 1Jt~ NEPi Al¥LJJ!:~~o Jijfl;),, ~IZ~ffi:1~B"J pH, NEPi 1\fr~A 0 ElX; L 

[0136] 1±*13t~ B"J~].ilrr:fb c:p, NEPi A~$:_tPJ~)tB"Jt'LB"J%A, ~ § Na, K ElX; NH4 t'J., 
1Jt~ Na t'Lo 
[0137] :fr~£fFfflB"J~il4mc:p C t~J1UR:*i3t~B"Jim7t~~~il4mc:p) ,:frf!Ju~c:pil~:*ffl 

NEPi s"Jw~%A, ~~il4mc:p 6"1 ~S ~~PJ l;J,ilrl:*ffl~fo!G (Cat) OH 'J I Ao 
[0138] ~£1ffflB"J~il4?11Jt~;fr ARB ;fQ NEPi Zi'SJA~F~11l'~o :!fjji', B1f:~151fJi~£ 

§J, 1JU~Q~$:_tPJ~'JtB"J~S ~~0 
[0139] Ji~£§j'§j:j§{B /G~!Z-Tii~AiAAJf:1Z1tB"J (GRAS) 1til4?1ElX;Jt:'f::~lJ.$:_t PJ~ 
)t~~iJ~oJi~£§JPJl;J,Jf:~~E1X;c:pfi)t~oftJt:c:pJi~£§JA~~~ffi~T,Ji~~ 

IW~ A t'L, 3 Ji~£ §J A c:p 'ri7t~ S1, Ji~ s"JIW~ A~~ rs 1* o /G 5t1f:1PJt~ !EJJ. it 6"J3IU1, 
ARB ;fQ NEPi B"J~'fi$7t:DfJ¥jjU:±1JJ!:~~~fo!G'fiJi~£§], })dm1!1~Jiff1fB"J ~ ;f~ )J)G)t~iJ%)J)G~ 
~*~0 3Ji~~-mr~~m~fflff~m~mJ\m.~~tt~m~*~~~Ji~~-mr~7t~ 

Al¥L~PX;7J,Ml;J,~~mJ\~~~B~~AmttPX;7t,M®m~Jt1f~~~~$=~ffll;J,ffl 

ffij:§@B"J*Wgo 
[0140] :tEJi~6"JIW~t'LE1X;~£1tffl 6"J~il4?16"J'f1f~ T, Ji~$7tElX;~S ~~7tJ1iJ1Jt~Aw 
1f l¥L -,=- ElX; ~ -1Jr-~S ~~,1ftJUfo!GE1X;~£~o 1Jt~ffl-TJi~6"JIW~JfQ~£1tffl 6"1~15-4?1 

C jtJt:Jf:~~il-4?1) B"J~S ~~ (Cat) A~fo!G'ri~S ~~. 9!1Jt~A~J~HS ~~0 1Jt~B"J~J~HS ~ 

~'E1ti51B /G ~IZ -T Na, K, Ca, Mg, Zn, Fe ElX; NH4 o ill PJ l;J,~J,(~folG;fQ}J)Gt'J.iJ\jfU, 1JU ~Q, N, N' - ~ T 
£Gf#=~J,c (benzathine) ,hydrabamine, G=~J,c,n-n- ==F£- G=~J,c,L- ~~~,jl$(.1t 

H£Hfo!G, N- E¥£- iJif~J,( ( iJEtf~J,(), L- ~~~,=E¥£~£G~$ (Deanol) ,!}~- T£~J,c,= 
G~J,(,2-( =G£~£ )- G~$A-(2- 1~£G£ )- ~rJtf, Thromethanine (TRIS) A- GWJ'c~ 

£*~L2- ~£ -2- E¥£ -L 3- vg=~$,2- ~£ -2- E¥£- pg~$, =F£~J,c,*a£~J,c,=G~$ 

~J,( , G ~$ ~J,( , rJ7I( P* , llJK P~ ;fQ ~ G ~$ ~J,( o 
[0141] Ji1Jt~B"J~S ~~ANa, K ElX; NH4 , 1JU~Q Nao ;fr~~'*~:1J~c:p, 1Jt~ Cao 
[0142] 3Ji~6"JIW~A~~rs1*S1, Ji~$7till PJ l;J,A~~$m1ftiC~'§~~lts"J c:p 'fi7t 
~0 

15 
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[0143] :fr~~'*~:1J~~, *itSJiJi~B"JlW~A r00?JT7J\, Jt:~ 0071\ (1) ;fP (2) 1~:?Zt'J., 

0071\ (3) 1~:?Z~~fs1*: 

[0144] NEPi • Xa • ARB 0071\ (1) 

[0145] NEPi • XaYb • ARB 0071\ (2) 
[0146] NEPi • Zc • ARB 0071\ (3), 
[0147] Jt:~ 

[0148] X A Ca, Mg, Zn E.lX; Fe ; 

[0149] Y A Na, K E.lX; NH4 ; 
[0150] z A~tt7t~ di 
[0151] A, b ;fPc 1~:?ZJi~B"JIW~B"J1til11L1JtJZt a, b ;fPc A 1\2+ E.lX; 3+ 111'0 
[0152] ftLJ£0071\ (1) ;fP (2) B"JJi~B"JIW~~' 1JtJZt NEPi Al¥LJJ!:~~JiARB A =JJ!:~~o 
~IZ~ffi:1~B"J pH, lfill'f~5-!f~'3t:1*~li'*JTJfU1\fr ~A o, 1 E.lX: 2, NEPi 1\fJ ~A o E.lX: 1, !Eirm~~7t~ 
J&~ttB"Jo ARB -'=5 NEPi B"Jr~1JUA 1 : 1,1 : 2,1 : 3,3 : 1,2 : 1,1 : L1Jt:iZtA 1 : 1, 
1 : 2 E.lX; 1 : 3, Ji1Jt:iZtA 1 : L 

[0153] $JJX.7tt'L Ct~:1JijJ&'(¥;;fP$~6"Jt'L) :fr::S<Jift~B:fft~il!! :1JU:!lP,Chem PharmBu11,~ 53 
~. ~ 654 ~ c2oos) 0 Jt®~~'ffflJ}re1iz:JL1PJ~1g~ l;J,:ffM-T$ JJX.7t1*~s"J~ rs 0 ~~ ~~ 
~A:ff~~~~il!!~~~re~JL~~~o 

[0154] g~J1Y:f:S13:ff13935f~~'ri£~ J~~;fPIJ]P~L :tE*!tSJii~:1J006"J~~'*~:1J~~, g~J1Y 

:f:S~~Pi~Jt~~-mr~~*~~~~~13m~~Jt~£~~oo~•il!.lX:~~131m~£~ 

~Ji~£~~00@ilo:fr~~~'*~:1J~~.Ji~~IW~~13Ji~-~:f:Sm~£~,1J]~£ 

~;fP NEPi B"J ~ 11)-Ji~£~ o 
[0155] :fr *it S)j i~ :1J TID 6"1 ~ ~ '* ~ :1J ~ ~, g~J 1Y :f:S il J1 $~ t'L ~ ~ Ji ~ (2R, 4S) -5- !&C 

* -4-£ -5-(3- m£- pgW)t£~£ )-2- E¥£- DG~GW~o 
[0156] :tE*!tSJi1JtJZts"1'*~:1J~~, :tE~liilr rfb:to~m7t~~~il~m~ wl'f~5-lf~'3t1*1sm 

JfU:fP ~ 'fi 1*1 n:kJ~~j:rp itiJJfU~ i'SJ 6"1 ~$ t~ A 1 : 1, 1 : 2, 1 : 3, 3 : 1, 2 : L ~ 1Jt:iZtA 1 : L 

:frJi~B"JIW~~ illt&~o.tl:L :3=f Ji, :fr~~il~m~, lfill'f~5-!f~'3t:1*1smffU, ~'ri I*Jn:k~1r]JftiJJfU 
;fP~S~~~i'SJB"J~$r~A 1 : 1 : 1,1 : 1 : 2,1 : 1 : 3,~1Jt:iZtA 1 : 1 : 3o Jt~;f¥: 

if!ffl-TJi~s"JIW~ o 
[0157] ~liilrrfb!.lX:~£1tffl s"J~il~m, t~:3Ut&*!tSJi s"J~~il~m, PI l;), 13-:ffm:-rru 0 :tE~£1t 
ffl~~il~(~~J&~il~)~~~~ttJZt~~.Jt:~ffi:~PJl;J,:ffWJ-T7t~I*J~~.~~ 

lm7t~Jt§li 1tffl o 1Jt:iZt6"Jffi:JfU~ti57JC E¥WJ, GIDf$,2- pgiDfJ, pgi1L G~GW~, E¥£- t~- T 
£~, Gnw, E¥*:to=il E¥1JG, 1Jt:iZtJJc ~o:W:m:-rru1f::fr, IJ!U1i5'riJJX.7ts"J&~7t~s"J~E.lX:$~ 

7t~illPJl;J,1f::fro A~.ill~J&~~ffi:~~~~#;~;1f:;fr~.~ffi@-T&~mttJJX.7t 

7t~.1Jt:iZt1¥:fr 1,2,3A E.lX: 5( ~1Jt:iZtA 3) ~ffi:JfU ( 1JU~P7t) 7t~o !.lX;~,ffi:JfUPJl;J,l;J,~f: 

~~#;~;1f:;froJt~~~PJl;J,ttJZtff~~~#;~m:~.~~,ffi@-T&~mttJJX.7t~ 

)t~,PJl;J,1f:;frO. 25,0. 5,0. 75,1. 25,1. 5,1. 75,2. 25,2. 5,2. 75,3. 25,3. 5,3. 75,4. 25,4. 5 
:to 4. 1s c 1JtJZt 2. s) ~m:-rru c 1Ju~o7t) *~0 ~o:W:~£1tffls"J~il~m c t~:1JUJ&~~il~m) A 
~fs%~.~ffi:~PJl;J,~A7t~~~®Jt~~~~8W:frfs~~ 

[0158] ?JT l;),:fr*!t SJi1JtJZts"1'*~:1J~~, ~£1tffl s"J~il~m c t~:1JUJ&Jm7t~~~il~m) ~o 
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CN 101098689 B 14/27 :rn 
roo ils:t?JTJ£ = 

[0159] [ARB (NEPi) J Na1_3 • xH20, Jt c:p x A 0, 1, 2 ElX; 3, 1JU :tlo1Jt:i2t 3, 
[0160] [ARB (NEPi)] Na3 • xH20, Jt c:p x A 0, 1, 2 ElX; 3, 1JU :tlo~ 1Jt:i2t 3, 
[0161] [ g~J!1Y:f:B ( (2R, 4S) -5- me* -4- £ -5- (3- ~£ - pg"@J'c£~£ ) -2- Etf £ - DG~ G 
w~ ]Na3. X H20, Jtc:p X A 0, 1,2 ElX; 3, 1JU:tlP 3o 
c0162J ?fil2J,:fr*!tSJi1Jt:i2ts"1'*~:1J~c:p, ~£1tJiH"J~il~m c t~J1U~Im7t-=t-~~il~m) :txo 
roo ils:t?JTJ£ = 

[0163] [ARB(NEPi)]Na1_3 • xH20,Jtc:p x A 0-3,1JU:tlP1Jt:i2t 2. 5, 
[0164] [ARB(NEPi)]Na3 • xH20,Jtc:p x A 0-3,1JU:tlP~1Jt:i2t 2. 5, 
[0165] c CN- DtW5t£ -N- { [2' - OH- [J] p* -s- £)-me* -4- £ J- E¥ £}- g~J~~) cs- me 
* -4-£-5- (3- ~£- pg"@J'c£~£) -2- Etf£- DG~G"@~) Na3 •x H20, t~J]Ij~ [ ( (S) -N- DG 
w5t £ -N- { c2 , - OH- [J] p* -s- £ ) - me * -4- £ J- E¥ £ } - g~J ~ ~ ) c C2R, 4s) -s- me 
* -4- £ -5- (3- ~£- pg"@J'c£~£) -2- Etf £- DG~ G w~) Na3 • X H20, Jt c:p X A 0-3, 1JU 
:txo 2. 5o :fr~1Jt:i2t6"1'*~1JU c:p, ~~15-~m-t ~~A [3- C (ls, 3R) -1- me* -4-£ Etf £ -3- G$\. 
£fPR£ -1- T£~E¥W5t£) pg~ -(S)-3'- E¥£ -2' -( DtWJ'c£ {2"-( [J]P* -5-ylate) me 
* -4'- £E¥£} ~£) T~ J -='f~¥-1:Jj_KiJ~mo 
[0166] ffl r iEs:\:it~t§xt7t-=f ;_ B"J [3-((1S,3R)-1- me* -4-£ Etf £-3- G$\.£fPR 
£ -1- T£~ E¥W5t£) pg~- (s) -3' - E¥ £ -2' - C DtWJ'c£ {2"- C [J] P* -5- £ (y late)) me 
*~'-£Etf£}~£)T~J-~¥-~*il~~OO~~M~~rM~: 
[0167] 

0 

[0168] g~J!1Y:f:B1rffM~~t!:£§] :~~;fP [J] P*o :tE*itS)ji~:1J006"J~~'*~:1J~c:p, g~3!1Y 
:f:B~~Pi~~£~ffl~~il~C~~~~il~)~7t-=t-M~c:p~*~~~ffi~-=f(~~ 

'f~ ) ElX:f6:1fU C 1JU :txo * ) z i'SJ 6"1 t§ 1i 11: ffl , £lX: ~ * :tE [J] P*£ §J ~ ~s ~ -=t- C 1JU :txo Na) ElX:f6:1fU C 1JU 
~*)z00~~~£§Jo:fr~~~'*~:1J~c:p,~£~ffl~~il~(~~~~il~)~* 

g~J!1Y:f:B~~£§], [J] P*£§J£lX; NEPi £§j~~S ~-=f ( 1JU:tlP Na) £lX;f6:jflj ( 1JU:tlP*) Zi'SJ B"Jt§1i 
1tffl 0 
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CN 101098689 B 15/27 :rn 
[o169J *1tSJis"J~liilrrfbE1X;~£1tJiH"J~il~m c t~J1U:tiH~il~m) 1Jt~7J!f!l1*%s:\:a :fr!f!l 
1*~~~' 'f::PJl-;J,R:~fs, ®7t~fs,JCJE%ElX;~fs~%s:\;, 1Jt~JJ~fs%Aa 

co11oJ *!tSJi s"J~liilrrfltE1X;~£1tffl s"J~il~m c t~J1UR:~~il~m) l:513931~~~tt:JJX;7tim.ttraJ 
l¥LB"J~ZOlJ.ti~il1~~iJB"J ARB ;fP NEPi B"Jti~il~ZOJJ4~/G~ o ?JT lV,, BJ!-:ff/G~ B"Jtt:JJJJ:, ~~~1~Jt: 
~~~ffl~~r~fflff~@fflo~£~ffl~~il~C~~R:~iJ~)l:5miJ~~~~PJl-;J, 
j!jj: (S) -N- DGW5t£ -N- { [2' - (lH- [J] p* -5- £)- !&C* -4- £ J- E¥ £ } - g~J(~~;fP (2R, 
4S) -5- !&C* -4-£-5- (3- ~£- pg!)t£~£) -2- E¥£- DG~GW~B"J~£1tffl 6"1~15-~?o* 
1JU in SJi , i~ ~15-~m 6"1 t~1IE :fr ~ ~ f: ~ SJi ~ 6"1 Jti'Mfili*;fo 1lz:1$, ~ :fr ~?olJ. 1~15-~m ~ iP 19: :ff x3B§~ ~U o 
[0171] Jl-1*iit. .tlt~~£1tffl s"J~il~m1Jt~s"Jt~1IE:fr~*ffl Scintag xns2ooo ~7K11r 
M1X1~~UB"J X- M~~7K11rMI!Ii'Mf, i~1)(~7t(ffl Cu-Ka ~M (A = 1. 54056 A)' ~¥~1fu r 
(25°C) 1~fflPeltier-cooled Siliconfft~ffi.H)(itt1Ta 13 ;Jiffi[E;fr28 IRI'SJ§ 1.5° ~ 
40° , 13tiJ!lt7J 3° I 7tt~o :tE x- M~11rMI!Iit~~£J}6"J&M'E11i5r35UfstifTIIHSJ~~ 
(inter lattice plane intervals) : 
[0172] [3- ( (ls, 3R) -1- !&C * -4- £ E¥ £ -3- G $\. £ fPR £ -1- T £ ~ E¥ W5t £) pg 
~-(S)-3'- E¥£-2' -CDtW5t£ {2"-( [J]P*-5-ylate) !&C*-4' -£Etf£} ~£) T~J 
-= t~ ¥-1:1j_KiJ~m 6"1 1Jt~ 6"1 t~1IE ~ § 11Jfi5E 6"1 x- M~11r M 1!1 it 6"1 fs *if TIIHSJ ~~ d, r 35U ~ m7J 
lV, [ 0 J *71\B"J 2 8 B"Jf:I:)Jm C W~m!E7J +o. 2) : 
[0173] 4. 5,5. 5,5. 6,9. 9,12. 8,15. 7,17. 0,17. L17. 2,18. 3,18. 5,19. 8,21. 5,21. 7, 
23. 2,23. 3,24.9,25. 3,27.4,27.9,28.0,30. 2, 
[o174J ElX;~W~m!E:lJ +o. 1 s"Jf:I:)Jm = 

[0175] 4. 45,5. 52,5. 57,9. 94,12. 82,15. 66,17. 01,17.12,17. 2,18. 32,18. 46,19. 76, 
21. 53,21. 72,23. 17,23. 27,24.88,25. 3,27.4,27.88,28.04,30. 2, 
co116J x- M~11rMI!Iit~~5£?f;~s"J&M~7J\r35UfB*ifrnHSJ~~ = 

co1nJ 2 8 [0 J :4. s,s. 6, 12. 8, 17. o, 17. 2, 19. 8,21. 5,27. 4, t~J1UR: 4. 45,5. 57, 17. o1, 
17. 2,19. 76,21,27.4a 
[0178] xt~~;f~ ~ 5E 6"1 ~m JJJt, ~iiE_LJ£ fs *if TIIHSJ ~~ 6"1 f :!:)] {!'[;to x- M ~11r M '*~~ffi,~ 5E 
6"1 5£& 6"1 1Jt~ 6"1 7J~t'EL1!5it~1~ § l¥L fs ~;t1g 6"1 f TIIHSJ ~~ &Jt: 5£& o i~ ~;t1g ~ffi.~ 5E 1~ ~U fs )ffg 

~~~~~~~.'t:~~ffi@~!f!I~~~M~fflMI!I~~~i!J1#~m~M#~7J~~ 

l-;), #~a 7t(ffl B"Jf'1Uf:7J@ffltx1t Materials Studio (Accelrys) ~ B"J Powder Pattern a r 
*~7J\T~®im_J1~ffi,~;E;fPit~l¥Lfs~~1~~iJB"J~~ l:t~, ep [3-( (ls, 3R) -1- !&C* -4-£ 
E¥£-3- G$\.£fPR£-1-T£~E¥W5t£) pg~-(s)-3'- E¥£-2' -CDtW5t£ {2"-( [J] 
P* -5-ylate) I&C* -4'- £E¥£} ~£) T~ J ~t~¥-n7til~ms"J~£J}6"J~s"Jfstif00 
i'SJ~~;fP5.1EltB"J~~ l:t~: 

[0179] * 
[0180] 
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CN 101098689 B 16/27 :rn 

;)!ljit_ 11 it.n-11· ~tl~11 
·. 

. it~.fl· 
29[0

] 5J.Jt. 29 [0
] il..t. 26[,0 } 5l..t. ... 2~ [~]: 1:· ~..t. ... 

' 
4.45 if 't 51 4.15 if.'f~1 19.76 ~~ 19.6 if.'f ~~ 

5.52 51 5 ~1 21.53 ~ij 19.8 ~f.'f ~~ 

5.57 51 6.5 51 21.72 if. 'f .Qij 21.4 if.'t~ 

9.94 :4f.'t ~ij 9.75 .Qij 23.17 .9ij 23.1 :4f. 't .9ij 

12.82 if.'t~1 12.6 .Qij 23.27 .Qij 23.15 :4f. 'f .ijij 

15.66 :4f.'t .9ij 15.05 51 24.88 ~f. 'f .9ij :4f.'f ~ij 

17.01 .Qij 16.9 :4f.'t51 25.3 ~ij 25.3 ~f.'t ~ij 

17.12 51 17.1 51 27.4 .9~ 27.3 ~f.'f .ijij 

17.2 ~ij 17.15 .9ij 27.88 :4f.'t .9~ 27.9 :4f. 'f .qij 

18.32 .qij 18.25 :4f. 'f .iij 28.04 .q~ 

18.46 .q~ 18.3 .Qij 30.2 .9~ 

;f~Ptt5ift.{f. 100%-50%-ZfSJ;); :4f.'f51, 50%-10%;); 51' 10%-5%;); ~' 11t-t 5%39if. 

't .qij. 

[0181] *1t~W1 bt [3-( (ls, 3R) -1- II** -4- £E¥£ -3- G~£~£ -1- T£~E¥W5t£) 

pg~-(S)-3'- E¥£-2'-(JjGj!g)t£ {2"-( IJ]P*-5-ylate) II**-4'-£Etf£} ~£) T~J 

~ ~~'*-nltiltm. 't~~;f~~~[ll!J1*· Jt:t~1IE:fr-T±mrll'j'L~ x- M~7ti9r:to x- M~~7Ktt~ 
~~~~~~~~o~-=fl'j'L~~M~fflM~~~~~~~A~M~&~~~~~~~~ 

B"JW11l'B"J5E5CPJ ~~ JJL!. Stout & Jensen, X-Ray Structure Determination ;A Practical 

Guide, Mac Millian Co., NewYork, N.Y. (1968) ~ 3 ~0 

[0182] ~~~~ 

[0183] ii.A: 
[0184] *~ .S. 
[0185] ~~~~~ 

[0186] 

[0187] 

[0188] 

[0189] 

[0190] 

[0191] 

[0192] 

[0193] 

[0194] 

~~%iit 

~~1*~ 
~i'SJM 

~)ffg~~ 

957.99 

x~ 

trmf :/dn% 
l'j'L~4~~ 

P2 1 

a= 20.344 A 
b = 42.018 A 
c = 20. 374 A 
a = 90 o 
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CN 101098689 B 17/27 :rn 
[0195] l¥L 1ir rs Jff!H*1R 
[0196] 1519o.o3 A3 

[0197] z c J¥L1lz:rs)ffg~::fxt1~J¥L1lz:s"J~;) 2 
[0198] it~s"J5£1t 1. 26845g/ cm3 
[0199] J¥Lrs x- M~1ffi.~!Es"J~~ 
[0200] 11rM1X Nonius KappaCCD 
[0201] X-M~lt±~ ~:ff'fJr!JJjJE~~SflkB"J Nonius 
[0202] FR571 X- M~lt±~ 
[0203] 11fult 270 K ;fP 150 K 
[0204] 8::1:: 
[o2o5J P931~if!3 6"JJ¥Lrs 6"JP93~li~~~:fr/G~ 6"J11fultrr&~s"J, l2J, 1*iiE:frltiP~tJHSJ/G~/t 
±Jt§25l:~o 

[0206] ft Fourier I!! it~ 19::ffx_m~~U7t s"Jjl)J¥: ~ Elx:EJ,cimJI ~'}iff l;),;fjlfftu (refinement) ~ 
/G 'E1 115 't: 1i'J o 

co2o1J ffl-T~f1g~~fJTB"Jit~1Jl1-'f~ : 

[0208] SHELXD (Sheldrick, Gottingen) 
co2o9J :fr~~t~rSJ,J¥L1lz:rs}ffgiflU1~~m-tf: (a,b:fPc) :to~~$mi'SJm (a ,J3 :toy) mL!Jo 
l2J,;E5C [E]Jlt, PJ l2J,11Jfi5El¥L1lz:rs)ffgs"J1*1R Vco xt~®~ rs~~B"JJJo l2J, [2$j]lj B"J:Ji;£~ ~Stout 

& Jensen C ~_t;£) ~ 3 ·!jL 1~ § J¥Lrs1ffi.~5E C ~~J1U~JJ¥:~~11fA~-~ ~·rim~~,jlJI~~lH5f 
l2J,,&;t§@B"J~~ ~·rim~~) 6"1 [3- ( (ls, 3R) -1- !&C* -4-£E¥£ -3- G$\.£fPR£ -1- T£ 
~E¥WJ'c£) pg~-(S)-3'- E¥£-2'-(DGWJ'c£ {2"-( IJ]P*-5-ylate) !&C*-4'-£E¥£} ~ 
£) T~ J ~ t~~ 1:JjJ<iJ4mW~"B:H4*SJil¥L~4rs*s"JJ¥L1lz:rs)ffgs"J1f::fr, Jt c4sHssN60sNa3 •2. 5 
~o~12~~~l¥L~~rs)ffg*;_l;),J393~m~~~~P93~/G~~l¥L~1f::fro 

[o21oJ J¥Lrs x- M~~f1g1ffi.~5Es"Jx~~LdSJ~~M P21 7J~13t\6"Jxtf!9(1*~4:6"J7t~6"Ji'SJ~~Mo i~ 
i'SJ~~M~:ffpij~~~Jtilz:~ (general position), ~:l:~~xt-T l¥L1lz:rs)ffg~ B"J 12 ~~f1gJ¥L 
{lz:, :fr/Gxt1~J¥L1lz:~~)E:ff 18 ~'F~ ~~;fP 15 ~7l<o 
[0211] *:ff1393~/Gxt1~l¥L1lz:B"J [3- ( (ls, 3R) -1- !&C* -4-£E¥£ -3- G$\.£fPR£-1- T£ 
~E¥WJ'c£) pg~-(S)-3'- E¥£-2' -(DGWJ'c£ {2"-( IJ]P*-5-ylate) !&C*-4' -£E¥£} 
~£)T~J~~~~*il~~m7t~~il~~J¥L~rs)ffg~l!l~~i!llo 

[0212] £-T J¥Lrs~f1gf&1~, [3- ( (lS, 3R) -1- !&C* -4- £E¥£ -3- G$\.£fPR£ -1- T£~ 
E¥W5t£) pg~ -(S)-3'- E¥£ -2' -( DGWJ'c£ {2"-( IJ]P* -5-ylate) !&C* -4'- £E¥£} ~ 
£) T~] ~ 'F~~ ~7J<il4znm7t~B"J/Gxt1~J¥L{lz:4ij:~~:f:)J*:ff 6 ~ARB ;fP NEPi $7]', 18 ~ 
'F~)J¥: ~;fP 15 ~7_K7t~ o [3- ( (ls, 3R) -1- !&C* -4- £ E¥ £ -3- G$\.£fPR£ -1- T£~ E¥W5t 
£) pg~-(S)-3'- E¥£-2' -(DGWJ'c£ {2"-( IJ]P*-5-ylate) !&C*-4' -£E¥£} ~£) 
T~J~~~~*il~PJl2J,~7J~m7t~~iJ~,PJl2J,~$\.re£re~o~®$\.*§_tJ£$ 

7t6"J 12 ~~~.ii!i£~;fP 18 ~fPR££~ l;),JZ 15 ~**~~ 6"1 13 ~ o i~~ rs~~®'f~~~il 
4ms"Jx~~ ~ ~t~rs:~ WJiit~f1g 0 

[0213] .tlt~~il4?llill PJ l2J,ilrl:*ffl {.fli!_Qf~t~lt~it&Mti37Htif1! (ATR-FTIR) ftif 
{)( (Nicolet Magna-IR 560) rm1~~UB"Jti3JrQ_&L&1tit5E·ri, :*fflr00JiffJ£6"J£~1Bzt9: ( l2},1Bz 
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CN 101098689 B 18/27 :rn 
tfJ&~B"J13'~~ (cm-1

) *71\) !Ett : 
[0214] 2956 (w), 1711 (st), 1637 (st), 1597 (st), 1488 (w), 1459 (m), 1401 (st), 1357 (w), 
1295(m),1266(m),1176(w),1085(m),l010(w),l942(w),907(w),862(w),763(st),742(m), 
698 (m), 533 (st) o ~~ 15- ~m 6"1 t~ 1iE t~ :1JU :fr r r ~U ili* :1711 (st), 1637 (st), 1597 (st) ;fP 
1401 (st) o ATR-IR B"JJijf1f~,&l&¥Bzt)ZB"J~~7J + 2cm-1 o ~,&l&¥Bzt)ZB"J5.1BJ3t*7J\:tlPr: (w) =~~ ; 
(m) = c:p ; ;fP ( s t) = 5.1B o 
co215J Jlt~~il~mm PJ l;J,iflirl E81il~~ it150ffi.~!E6"11il~~ it!E'r~L i~~ it1xJI-1f 785nm 
1~1t1~it~ (Kaiser Optical Systems, Inc.), l;J,r~U£~¥Bzt)Z ( l;J,¥,Sz-tf:~~B"J13'~~ (cm-1

) 

*7]\: 

[0216] 3061 (m), 2930 (m, i:), 1612 (st), 1523 (m), 1461 (w), 1427 (w), 1287 (st), 1195 (w), 
1108(w),11053(w),104l(w),l011(w),997(m),866(w),850(w),822(w),808(w),735(w), 
715(w),669(w),643(w),631(w),618(w),602(w),557(w),522(w),453(w),410(w),328(w)o 
[0217] ?Jf1f6"11il~¥Bzt)ZB"J~~ + 2cm-1 o ~-&L&¥,Szt)Z6"J5.1B&*7J\:tlPr: (w) =~~ ; (m) = c:p ; 
;fP (st) = 5.1B o 
co21sJ JJt~~il~mm PJ l;J,iflitt rn ~7J\131ats.m¥t~ffi.~!Es"J/G ~ s"JJ:~Ht'riJJJJ:rm!E'r~L *ffl 
QlOOO (TA Instruments) 19:~, ffl rJlt~~~iJ~ZOB"Jm1-tJai}J¥1fuJ3t;fPJ&:Aili*¥1fuJ3t)tjJij7J 139°C 
;fP 145°C o JJpmJ!&7J 10 K/mino 
co219] *it S)j~=~'*mi::iJ~~ RP.iffl ~liil~m, 't'E1:ti5~liilr rRt ,Ji~s"JIWP5E1X;~£1t 
ffl~~il~(~~~*~c:pm~~~il~)~~~-#P.i~~PJ~~~~~~o'E1fflA~ 

;fP NEPi B"J~liilr rfb;fP~~il~mW~ 18:H4:!lP~ OO*it S)j~-~'*mi::iJ~c:p ?ff~o 
[0220] *it S)jpjffl ~liil~ZOPJ l;J,t~~AJiff Jl'fJ~PB"J::iJ¥!~U~, 't1i'J~ffl r ~ ~~P.i ( 1JU:!lP D 

n~ElX;lt~~P.i) :to~ ~5r~P.i, ~-=fom1Li}J~m c ¥Hlfili}J~m), 'E1:tJ5.A, ?ff~~liil~m'E1:tl5¥6'ff1f 
~:5z; s"J~liilr rfbE1X;~£1tffl s"J~il~m c t~:1JU ~~~il~m ) , 't 1rJPJ l;),J¥L~!R 1~m ElX;l:5 ~~-1~ 
P.i~~ PJ~~B"Jtlt1* C t~:1JU~~ffl r ~ ~ElX;~ ~ 5r@ffl 6"Jtlt1*) ~liil1~ffl o ~~B"J D n~~U 

JfiJ'E1:ti5 JlffiJ, ~:X:ii, mf91(, MffiJ;fP~¥-'¥-1~ o ~~ 6"JliM~UffiJ'E1:ti5ffi:1~JfiJ;fP~¥-'¥-1~ o 
[ 0221 J ~ ffl r *it S)j 6"1 P.i ~ ~ PJ ~ ~ 6"1 1~ ;}]p JfiJ 'E1 :ti51B /G ~~ r ff!J ~ JfiJ E1X; tJ!; fE JfiJ, Jm fij~ JfiJ, 
M¥11EffU, 1iiJ1ffffU, *CiilffU, ~~ffUR.~ ~liil, IWtR:~'t 1i'J ~1-t ~'t1Hi 6"1, ~ rm::f~ xt~liil r rfb 
ElX;~£~ffl~~il~r~~oo~~.~~~~c:p&-#~~~~;PJl;J,:fr*~~~~ffi~ 

r*JeJ:~o ~ffl r ~~~UffiJB"J~~B"JP.i~~PJ~~B"Jtlt1*6"1'*1JU7J :If~, 1Ju:!lo1Lmt ,~If, 1t 
iltW$;fP w~W$ ;1k~~' 1JU:tlP:=li*1k~'*lf1k~:fP±R1k~ ;H~1t~R.~11r~~fo, 1JU:!lP~ 
E¥ £ H ~l ~tr*J, G £H ~l ~ ;fP E¥ £H ~l ~ ; ~~ ~ t~ ~, 1JU :!lP ~~ ~ = t~ ;fP ~~ ~ ~ t~ ; 11;1E ~ tr*J ; 
11;1E~t~ ;~ G1:fflor~D~1JGIIT ;~ G1:fflW$ ;®!~~?~ ;®!~I?~~JUX±~~tl?_, 1JU:!lP®!~I?~'f*;fP®!~I?~ 
t~ ; ®!nl?~ ; 1JHZ0¥1B~, 1JU :!lP:ft~¥!B, 11ft*f¥1B, Z:J#¥!B, ~tJ!¥!B ;fP:=li*¥1B ; ~F ~-=f, ~S ~-=f;fP ~JJ 
~-=f*001~'riffU ;G=WJ~il~m; B -:Et~~;filf ;ni?IDJW$~ ;;fP~~ZOJJ<fij~~%~fol;J,Ez~'tx& 
s"J PIt§~ s"J tJ~; :fE -rru, *C~ il -rru, ;m fij~rru, t1 lrr -rru, rw m -rru, m$\. -rru , 1iil 1ft -rru, ~~ -rru ~:fr P.i ~m ~u -rru 
c:p ~ ffl ~U 6"1 $rU4 o 
co222J m r ~ ~ ElX;~ ~ 5r~P.i s"JP.i ~m~u-rru 7J 1Ju :!lo J¥L1lz:rru~, 1Ju :!lo 'E1.«J1 -rru, J1 -rru, ~xiiElX; 
~ffU l;J,Ez~S:tr: o 't 1i'JPJ l;J,t~~AJiff Jl'fJ ~P 6"J::iJ¥t~u~, 1JU :!lP, :*ffl1{~JE 6"J¥ftil, ~U*iz, 'E1.«, ffi: 
fij~ElX;Itif!;-Ti:i o ?Jf l;J,, ffl r D n~ B"JP.i ffl ~liil~ZOPJ l;J,iflirl~~ Ji~ B"JIWP.i, ~liil r rfb ElX;~£ 1t 
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m~~~~c~~~~~~)~~~-%~m~®~~·~*m~.~~~~~~m~~~ 

*il, :3f JL~o * m~ ElX:~\@L ;fr:!Jo J\if! 3 6"1 m *4 J§, ~4t ?JT~ 1ft~~m ElX:~*ii f!JU}J)GJl 1fUElX: 'EL~Jl rrU 
B"JJl~o 

[0223] ~li~rrfb£lX:~£fFffl s"J~~~m C t~J1U~~~~~m) ~ 6"J~~tHt~~ms"J1fU_SJ[XiR:-T$ 
;f~ ~ ~, 1JU -tlo , ~ ~ 6"1 1ls:\:, ~laLilll i}J ~m 6"1 ;f~ ~, 4 ~;to I ElX: 1'1*t1H£ o tE i}J ~m *frHl~ ~ -Dt!E 
ff~5cs"J o n~~~s"Jrru;m!E § £'J o. 1mglkgl ::R~£'J 1ooomglkgl ::R, A~~~ff-Dt!Es"Jrru;m 
IE§ £'J o. 1mgl ::R~£'J 2000mgl ::Ro Ji~B"JIW~B"J1Jt~s"JrrU;m[E § £'J 40mgl ::R~£'J 960mgl 

::R, ~ 1Jt~£'J 80mgl ::R~£'J 640mgl ::Ro ARB )J)G)t~~s"JrrU; § £'J 40mgl ::R~£'J 320mgl ::R, 
NEPi )J)G)t~~B"J1fU;_ §£'] 40mgl ::R~£'J 320mgl ::Ro ~1Jt~, ARBINEPi B"J1fU;_)tjJij'§j:J5 
40mgl40mg,80mgl80mg,160mgl160mg,320mgl320mg,40mgl80mg,80mgl160mg,160mgl320mg, 
320mgl640mg,80mgl40mg, 160mgl80mg ;fO 320mgl160mgo ~®jfU;A"~~ff:ff~j(;"o *it~ 
~mm~~~Ji~~IW~,m~rrfltE1X:~£~m~~~~c~~~~~~)~tt~~~; 

A ~~rr:ff~5c-rru; 0 

c0224J ~ m ~li~~mPJ l2J, 13-:ff :!H ~;f~ ~~ff )J)G7t, 1Ju -tlo, &~;f~ :t)J A *~JfiE-t:t~m s"J:ff ~5c ~~ 
ff 1TU;. : 'E1 115 a) m If 1* m ~ ~m, 1JU -tlo ~~ .% ~, ~~ .% ~ 11r ± ~m :to 1l1fHm J~ .% ~ 1JE 7t ~:-0 rrU, 
1JU -tlo ~~ W5UJ7J( ~ -tlo 1i'§. JiJ E¥ ~l, 1Jt ~if If :to _1!1Z * ~U ; 1JE ~~ .% ~ ~~ W5UJ7J( 5t 1* re 1*~, 1JU -tlo 1i'§. JU * ~ 
-tlo jj~ 11} JU *:to JIM 11} JU * ; J1 $\.1t ~ZD ~ 1* :f;~ ~A ~ZD 1j: ~~ 5t 1* (PP AR) re 1* ; ~ E! f1m ~ ~ ~~ ~ W~ 
~ -1B (PTP-1B) :j:C]J f!JU1fiJ, 1JU -tlP PTP-112 ;GSK3 ( If JI~~1j:~ -3) :j:C]J f!JU1fiJ, 1JU -tlP SB-517955, 
SB-4195052, SB-216763, NN-57-05441 ;fO NN-57-05445 ;RXR re 1*, 1JU -tlP GW-0791 ;fO 
AGN-194204 ;tr*J -1:f(~~iFMJit~$tuJE1*1C1Jf!JU1fU, 1JU!lP T-1095 ;;M )I~~~1t~ A :j:C]Jf!JU1fU, 1JU 
-tlP BAY R340 1 ;~~}[~, 1JU -tlP = E¥ ~~}[ ; a - ifmftf~:j:C]Jf!JU1fU, 1JU -tlP~i!J --f21Bzmf ;GLP-1 ( ~~ ~ Jfil 
mf~i1':n:k -1), GLP-1 ~1l21AZD1JU!lP Exendin-4 ;to GLP-11l1fHZD ;;fO DPPIV( =n:k~ IV) :j:C]Jf!JU 
1fU, 1JU -tlo LAF237 ; 
[0225] b) ~iflfil~~~~ZD.1JU-tlP 3-f_££-3- E¥£- E¥£Dt=W5tm~A(HMG-CoA) ~ }I~:j:C]Jf!JU 

1fU, 1JU-tlP, ~-&1x1tMT, !211x1tMT ,~1x1tMT ,-w1x1tMT, ®idx1tMT ,~1x1tMT, velostatin,~ 
1x1tMT, Jt1x1tMT, ~i!J~1x1tMT ,Jifififf1x1tMT:fO~ 1x't:n ; ~~:ffl~~:j:C]Jf!JU1fU ;FXR O!~W~ X 5t 
1*) ;fQ LXR( nf X 5t1*) re1* ;~7[H:fflE't ;v:!t~~ ;~~;fQ~i!JP]l21*f; 
[0226] c) mm~.M~~m, 1JU-tlP~~UPJ1m ;;to 
co221J d) m~lfil&~~m. 1Ju!lo, #~UJJJ<~, -tlo1:f(1m~~,P~£*:to~1ir£* ;Jfil tr~51f~ 
~1t~ CAcE) :J:ClJf!lurru, 1Juilo*jj~-w~u, --F~-w~u, 1:f(jj~-w~u ,;t;*-w~u ,~i~-w~u, *~W-w~u, 
rg:p~-w~iJ,~jj~-w~iJ, ~*-w~iJ;fOtf$-w~U ;Na-K-ATP ~~~~HC1Jf!JU1fU, 1JU-tlP:t-fu~$ ;ACEINEP 
1C1Jf!JU1fU, 1JU-tlP~ Ib f±B1il (omapatrilat), w ~s f±B1ir:fP1!®$ f±B ; 13- '~ ~&~~~~5t1*~liWT1fU, 

1JU-tloMT~-&$, ~i!J~~-&$, 1if1m~~-&$, l:t~~-&$, ~~~-&$, ~r*J $~-&$, -w~~-&$, ~1m~-&$ 

:toP~~~-&$ ;iE tUJl jJ ~ ~m, 1JU -tlo :t-fu ~ $, EJffi T E't :to* jJ ;;& ; t~ ill iii! ~li $ rrU, 1JU -tlo , ~ JU-fu 

-f, =F-w:tih$ , :t-fu$ ii;1E l. , ~ ~1-& :t-fu -f, ~ --F:t-fu -f, ~ *:tih -f, 11~ *:tih -f, ~ ~:t-fu -f :to MHir ~s * ; 

&rufi5t~fflm~;~&rufi~~~~~o•tt~~ffi~)J)G7tA~l*~C~~~-~~) 

:to 1 ElX:t~ilm~lifr111TU c 1Ju -tlo~•:t-m -f ElX:Jt: t'L ) 0 

[0228] Jt:'t:B"Jmmfl*m1t~~m 83 Patel Monati~-T Expert Opin InvestigDrugs, 2003, 
12 (4), 623-633, ttl!! 1-7 ~, 't:1i'Jtt.tlt'J I J\ fFA~~ o *it~ ~~~mPJ l2J, ~S1~~ ,;frJt:'t: 
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mtt~*~~~~m~~.~~*~~ffi~~~~~~~~~~~.~~~~-~M~

!EQ~~o 

[0229] 83~~~, ilffl 36 ~jf,j &b 36 iJU]iJ B"J~i:tff~~m B"J~;t1gPJ ~1~ § fYG1T ~&"Merck Index" 
B"J:fjf{{E § )R, ~~1~ § ~~J$1JU:tm Patents International ( :!lri IMS World Publications) o 
Jt;J;§@B"J r*J ~~Jlt'J I A 11:7J~~ o 
~~J ~Jlt,*~~m~ff*~fflff~~;~~-#fflff~~~~fflm~~.m~~

;f~~i:tff~~m1Jt~~ §tn:mtJJJ<m~, ~~lfil~l't~,m:~~M~~mr'~'Jlm&~. ~1Jt~~ § _t~m:mr 
JJJ<m ~ ~m, m: ~ lfil& ~ ~m ~ ~~lfil~l't~ ~m 0 
co231 J * ~Jf iE-t tz::;t A IT-! 7'G 1t ~~~ ~ 1~ ~ ~ 6"1 '* ~t~~ ~ iiE ~ _t r x ~ ?JT~ 6"1 * ~ ~ 6"1 
ffi~~&b~fflffM~~@~~~~~o 

[o232J 1~*'riiiJfY'l::*fflr35U~~~mitt1-J = [3- cos, 3R) -1- me* -4-£ E¥£ -3- G$\. £ 
fPR£-1-T£~E¥WJ'c£) pg~-(S)-3'- E¥£-2' -CDtWJ'c£ {2"-( IJ]P*-5-ylate) me 
* -4'- £E¥£} ~£) T~ J ~'f~~1:Jj_K~~fo,1JU:!lri@ffl-Tr35iJ7J~t~iiJfY'l:: 
[0233] [3-( (ls, 3R)-1- me* -4-£ E¥ £ -3- G $\.£ fPR £-1- T £ ~ E¥ WJ'c £) pg 
~-(S)-3'- E¥£-2'-CDGWJ'c£ {2"-( IJ]P*-5-ylate) me*-4'-£E¥£} ~£) T~J ~'f~ 
~-nj_K~~ZOB"Jm~lfil&:fri~'rir*J~t~ 24. 11 (NEP)- jllHIJU1~'fi~l~MAmit~itt1-JW1Jr- o ~tt 
lt*Jis:A'/t~,&Jt~~ZO,Alfill'f~5-!f~JJ¥: B"J~~£~A mit (dTGRs) ~W1Jr-Jfil&~~1!£ 6"J1fffl 
(Bohlender~,High human reninhypertension in transgenic rats. Hypertension ;29(1 
Pt 2) :428-34, 1997) o ,e,~, ~ ®i)J~fo:l:)] ~~ lfill'f ~5-!f~ II -1:f<:~~ ~ lfil&o [3- ( (ls, 
3R)-1- me* -4- £E¥£ -3- G$\.£fPR£ -1- T£~E¥W5t£) pg~ -(S)-3'- E¥£ -2'-( DG 
WJ'c£ {2"- ( IJ] P* -5-y late) me* -4'- £ E¥£} ~£) T~ J ~ 'f~~ n7t~~ZOB"J NEP-1L1J~U 
1fffl~f~$tuli5r~'fi 1 ~\Jhf~~lj)JJ<~;k (ANP) B"J1~M Sprague-Dawley Amit~itt1-J~ffi.~5Eo Jfil95( 
ANP 7_K fB"Jr~;/JQf~ffl11:1*r*J NEP 1L1J~UB"J11?:t1f o ~pij;f~;t~~ ~, [3- ( (ls, 3R) -1- me* -4- £ 
E¥£ -3- G$\.£fPR£ -1- T£~ E¥W5t£) pg~ -(s)-3'- E¥£ -2' -( DtWJ'c£ {2"-( liT! 
P* -5-ylate) me* -4'- £E¥£} ~£) T~ J ~'f~~n7t~~m~~7KtJ!;:fEA~~:X:V'tJ:ii~ 
on~~~o ~51te,~:!lriro 

co234J e1~ M dTGRs, 1:i~'ri ~ lfil& A mit iJJ ~m:t~~ on~~~ m, [3-C os, 3R) -1- me 
*-4-£E¥£-3- G$\.£fPR£-1-T£~E¥WJ'c£) pg~-(s)-3'- E¥£-2' -CDtWJ'c£ 
{2" -c IITIP* -5-ylate) me* -4'- £E¥£} ~£) T~ J ~'f~~n7t~~m~~-rru;1:c<:~zz 
M'~s"Jtn:~lfil&11:ffl 0 
[0235] e'~J!~-f' [3- ( (ls, 3R) -1- me* -4- £E¥£ -3- G$\.£fPR£ -1-T£~ E¥W5t£) 
pg~- (S) -3' - E¥ £ -2' - C DtWJ'c£ {2"- C liT! P* -5-y late) me* -4' -£ E¥ £} ~£) T 
~J~~~n7t~~.~~~~M;*~~7J~~~~P#~~*AA~~OOI*J~~~ffl, 

:t1f~~-T~xt$tuli5r~'ri ANP 6"J1~M Sprague-Dawle A mit~~r~;/JQJfil#f( ANP ~'cJJE&@'ri 
(ANP i r) 6"1 11: ffl o 
[0236] • 

[0237] 1*r*lm~lfil&1iffl 

[0238] *~ dTGRs *_tx~ ~~~ffi.H{~~. ffl-TJi~~~ffi,~;i)JJPj(lfil&:to~~\$0 ~4fi)J~Z0~31HJ1* 

7J~~%ffiJ~li C ~E!~:X:ii) ~~i:tff~li C -rru;7J 2,6,20 ~ 60mg/kg, on~) o ~?JT~s"J~li~, 24 
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;J\S1f:I:)Ji)J)Pj(J± (MAP) B"J£~£'-J)J 170-180mmHgo [3- ( (lS, 3R) -1- me* -4-£ E¥£ -3- G 
$\.£~£ -1- T£~E¥W5t£) pg~ -(S)-3'- E¥£ -2' -( DGW5t£ {2"-( [J]P~ -5-ylate) me 
*-4' -£E¥£} ~£) T~J ~tr*J¥-J:JjJ<iJ~fo]TU;{:f(~tHih~*1!£MAPo 1~§~~ff~li6"Jm 
)J~;_*~tt~.~§~~-~~;m~M*~M%~~~ffi~H~~o 

[0239] 1* 1*1 NEP B"J:Jr]JftU 
[0240] [3- ( (ls, 3R) -1- me* -4- £ E¥ £ -3- G $\. £ ~ £ -1- T £ ~ E¥ W5t £) pg 
~ -(s)-3'- E¥ £ -2' -( DtW5t£ {2"-( [9 P~ -5-ylate) me* -4'- £ E¥ £} ~£) T 

~J~~¥-~*il~~~~~I*J~~~~~~~~s-toom~~~~~~~~fiw 
5E (Trapani ~, CGS 35601 and its orally active pro drug CGS 37808 astriple 
inhibitors of endothelin-converting enzyme-1, neutral endopeptidase24. 11, 
and angiotensin-converting enzyme. J Cardiovasc Pharmacal ;44 (Suppl 1) :S211-5, 
2004) 0 ~~Rat ANP (1-28) ~ 450ng/kg/min B"J )!~ mr JP:k$tuli }\ 1~ IML * ;!!Jj M 1'f B"J 1z:t tt 
Sprague-Daw ley :AJJL $tuli 11J\S1 )§'~~:A mUmtJL7tlfc'.iU;\~liz~ =*0U::EllL~t~~Ji,W~%JfU 
( ~ El ~Xii) xt~~JiEjj(;[J];f~}TU;_~~ZO~Jiz~ (2,6,20 ElX; 60mg/kg, D n~) o ANP $tuli~~~:1j 
5r6"J 8 1J\S1 o L&~ffl-T~ffi.~!Elfil91( ANPir B"Jlfilff, i!J1jf,j~~:%&7ti9riJ\JfU~-Tr35US1i'SJ~ffi,~ 
5E :-60 )tt~ ( ep-Jf~~ ANP $tuliz~), -30 )tt~ (ANP $tuli7f~~J§ 30 )tt~) ,0 )tt~ ( "£ 
~" :ANP $tuliJ§ 60 7tt~,{B:fr~-J"~~zoElX:Jt:W~%JfU~) ~,&~~)§ 0. 25,0. 5,1,2,3A,5, 
6, 7 ;to 8 1J\S1 0 

[0241] $tuli ANP Z~,ANPir ~1!£ (0. 9-1. 4ng/ml), 3f Ji}ijf:ff 6 ~Ji:I:)JJ!;j;§{l;J,B"Jo ANP ·~)! 
$tuli (30 7tt~) ~~ ANPir m~~~ 10ng/mL :fr'*~:!!JJI'SJ*)U::EJ.~Ji;fOW~%JfUxt~~Ji~l[1* 

~i~ ANPir 7_l<fo ;f§&, ·~)! (15 )tt~i*J) ~-f' [3- ( (lS, 3R) -1- me* -4- £E¥£ -3- G$\. 
£~£ -1- T£~E¥W5t£) pg~ -(S)-3'- E¥£ -2' -( DtW5t£ {2"-( [J]P~ -5-ylate) me 
*-4'-£E¥£} ~£) T~J ~tr*J¥-~7til~m1~1~ANPir}TU;1:f(~·ri±-fur~tboo .e,z, on~ 
·~J!~-f' LCZ696 }TU;_ {:f(~·ri:l:-fu:l:~j]p NEP, Jt:1fffl S1i'SJ~-tf:, {jf~:fr-T Jfil#i( ANPir B"J:I:~j]p o 
[0242] i~1~iU6"JM**~*!t~~il~ms"J~~~~iU6"J~~ff~:!z*o 

[0243] ~~~TilL *1t~W72ZftU~ ARB ElX:Jt:~$:_tm~5tB"Jt'J.)fO NEPi ElX:Jt:~$:_tm~'Jt 

~t'L~~~~~~~~~.~~~~Mr~~•= 
[0244] (a) rPJffi:JfU~:boJ\3CtJLt'L%JJX;iJ\JfU, %JJX;~~B"J~~B"Jt'L%)J)Gffi:1~: 

[0245] (b) rPJ ARB ;fO NEPi 1~iJ~ZO~:fJOAt'J.%)J)Gffi:1~, 1~1~ ARB ;fO NEPi %)J)G~~B"J~~: 
;to 
[0246] (c) )t~~~B"J~~ o 
[0247] 1Jt~, ~)J)G)t~;j;§~B"J3;JJp}\o 

[0248] 3CtJLt'L%JJX;iJ\JfU~ti51B ~~~-T :it$\.1tt~,it$\.1ttf, E¥W$t~, G~t~,~hlt~itt~, 

E¥ ~ t~, it $\.1t 'fJL G ~'fJL E¥ ~'f~ ;to ~hlt ~it 'fJL it $\.1t tr*J , E¥ W$ tr*J , G ~ tr*J , E¥ ~ tr*J o 3CtJL t'L 
%JJX;iJ\JfU~~~~B"J$7t~J])l~ffi:JfU, 1~1~3 ARB ;to NEPi 1f::frS1%)J)G~~B"J~~ o 
[0249] *it~ B"Jm!E i*J~ti5B"Jffi:JfU~ti51B ~~~-T1Jt~ ARB, NEPi ;f03CtJLt'L%JJX;iJ\JfU:frJt: 
~A:ff*ffi:M~#~~~~~~~~~M~~ffi:~o~~m:~m~~M~~~-=f*,EtfM, 

GIDf$,2- pgiDfJ, G~GW~, E¥£-t~-T£M, G~w, E¥*;to=JL E¥19'G~ZZ~~ffi:JfUB"J1~il~ZOo 
[0250] 33CtJLt'L%JJX;iJ\JfUJfOffi:JfU1~ilS1, 't:1i'J@i~A:ff{JE~~~B"J~~%)J)G6"J pHo pH m 
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l2J,:fr£1 2 ~£1 6 zrs:~, tt~:fr£1 3 :to£1 s zrs:~, ~tt~:fr 3. 9 :to 4. 1 zrs:~ 0 
[0251 J Ji~ 6"1 IW~PJ l2J, ±mtt~ fs :to~ i~7t ~ o ~ i~1t 6"1 t~ 5E 6"1 ~~ 1~H51JU ~ore 1*t~:ff 'fi 
;fxj m:;~ i~, &Jt§ ;fxj m:;~ i~ ;fP ~ -=fjt_;J~;fxj m:;~ i~ o 
c o252J t~ 5E 6"1 '* 1JU 'E1 151~ 1~ Ji ~ 6"1 1W ~ 6"1 ~ ;f~ PX; 7t 6"1 = 111' ~ 1=5 :!H ~ ;f~ PX; 7t 6"1 J¥L 111' ~ & 
!E.o i!J11~1~g~M):f:B 6"J$l)~ 1=5 NEPi )J)G)t6"J'f~~&@.iJ)J)Gg~M):f:B;fp~]G (nono-basic) NEPi 
~~~mil~~o±mtt~~tt~rs~re~~:fftt~~~~,&ffi~~~~~~-=t-5t~~~ 

~~*fim~~mil~~~7t~o~~.~~~PJl2J,*ffl~#JJX;7t~l¥L~~*fi,~~~# 

PX; 7t 6"1 'f~ ~ o 
[0253] :tE*!tSJii~~OOs"J:!H~~'*~~~~, ~1~Ji~6"JIW~s"J~~fs1*o :frjjjU~Ji~ 

~1W~~~~rs~~~~~.~m~%PX;~~ffl~$mm~~iltt~~~tt7t-=t-~~om 

JfUPJ l2J, ~51 -=t- 6"1 ~ $ 7t, tJ!; fE :3=Hffi: JJ4 m :tE fs ti ~ o 
[0254] :fr~ ~ ~006"J1Jt~6"1'*~~~~, *!tSJi~ JZjjjU~~£fFffl 6"J~iltms"J~1t, ?JT 
J£~15-tm'EL:Jrs = 

[0255] 

[0256] 

[0257] 

[0258] 

[0259] 

[0260] 

[0261] 

[0262] 

[0263] 

[0264] 

[0265] 

[0266] 

[0267] 

~?JTJ£o 

(a) lfill'f~5-!f~'3t:1*1~mffU ; 
(b) ~'rir*Jn:k~1L1JjjjUJfU (NEPi) ;;fP{f:~ 

(c) ~~_tPJ~'3t:B"J~S ~-=t-; 
?JTJ£~1t'EL15r37uW#~ = 

Ci) *~ wl'f ~5-!f~'3t:1*1~m:rru:to ~ 'ri r*J n:k~1L1Jjjjurru CNEPi) m-rm 3 s"Jmrru ; 
Cii) ~~cat ~fo!G'ri1tiltmm-Tm3s"Jmrru,Jt:~ cat 7J~s~-=t-; 
Ciii) ~~W#~ Ci) :to Cii) ~1~s"Jm1~il*; 
(i v) [ll!]1*1J11i#-Ti*, 1~~U~£1tffl 6"1~15-tm ;~~ 
±mttr35uW#~#5t:J~W#~ Ci) :to Cii) ~1~m s"Jmrru. ~1~~£1tffl s"J~iltm = 

(iva) ~~1~~Us"Jm1~~/t~-T; 
Cva) ~~[ll!J1*£~m-Tm3s"Jmrru; 
(via) [ll!]1*1J11i#-Ti*, 1~~U~£1tffl B"J~iltm o 
~-T~il~('§fflA~,~Pi~ffi~-=f)~W~~M~_LOO*!tSJi~~'*~~~ 

[0268] 1Jt~, 1±±17#~ (i) ~, ;}]QAB"J ARB ;fP NEPi s"];_)J;t§~B"J~j}\;_0 ARB ;fP NEPi :1:)]1Jt 
~*fflWI~ B"J%s:\:o ±17#~ (i) ~ 1~ffl s"JmffUPJ l2],~~~$mffl~ ARB ;fP NEPi B"J1I:1PJmffU o 1Jt 
~s"JmrrU'EL:J§jj~®_tJ£mffU, ep7JC Et=q!fJ, GIDf$,2- pgiD[J, pgi1L G~GW~, G~:ffpg£W~, E¥ 
£- t~- T£M, Gnw, Etf*,DMF ,NMF :to=Jt Etf)9'Gl2J,,&.tlt~mffUB"J1~iltzo, ?JTJ£1~iltZ01JU~Q 
GID!$- JJC EtfW$- 7JC2- pgiD[$- JJC Gnw- JJC pgllJ- 7JC2- pgiD[$- E¥*, G~GW~- m19'G, 
G~:ffpg£W~- pgi1L E¥£- t~- T£M- m19'G, E¥£- t~- T£M- GIDf$, GID!$- m19'G, pg 
Ill- G~GW~, pgllJ -;Efa)9'G, E¥*- m19'G, ~1Jt~pglllo 
[0269] 1Jt~, ±17#~ (ii) ~Cat ~fo!G'fi1tiltzo7J~~$1=j ARB ;fQ NEPi B"J~'fi'§~~~%)J)G~B"J 
1tiltm o '*1JU'E1t5~® _LJ£1tiltm, 1JU~P~$\.1t$l),~$\.1t'Ff, E¥W$$l), GW$$l), G~$l),~hlt~ 
~$I), E¥ ~$I),~ $\.1t 'fJL G ~'fJL E¥ ~ 'fJL ~hlt ~~ 'fJL ~ $\.1t 'f~ , ~hlt ~'f~ , ~hlt ~~ 'f~ , E¥ W$ 'f~ , 
GW$'f~, G~'f~, E¥~'f~,~$\.1tf!¥,~hlt~f!¥,~hlt~~f!¥, EtfW$$1¥, GW$$1¥, G~$1¥, E¥~$1¥,~ 
$\.~~,EtfM~,GM~~~~~o&PTl2J,*ffl~ll~~o&PTl2J,*fflJlt~_tJ£~N~~% 
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CN 101098689 B 23/27 :rn 
JJX;iJ\JfU, t~:1JijJ! benzathine,L- ~~~,cho1in, G=~J,c,L- ~~~ElX;'YK~l-o i!~, XtfU~-'='J 

*::SU:ft~5E6"J Cat ~JI:Q1~ffl o 1ft;Qt, ii~tt1til~Z07J (Cat) OH, (Cat) 2C03 , (Cat) HC03 , £ 1ft;Qt 
Cat (OH), 1JU1ZO NaOHo ii~tt1til~ZO@ffl 6"];_7);t§ 3-T ARB ElX; NEPi 6"J~d> 3 3;_, 1ft:i2tB l2],1t 
$cit ;6"J;mm JJdm1~~u~£fFffl 6"1~15-~m, t~:1JUJ!JJ-:ff ~ ~~s ~-=t-6"1~~15-~m 0 W#~ Cii) 
~ 1~ffl 6"Jf6:JfUPJ l2J,J! ~~~f6:~lf Cat (OH) 6"J1f:1PJf6:]fUElX;f6:]fU1~il~m o 1ft:i2t6"Jf6:JfU'E1t57_K, E¥ 
WJ, GIDf$,2- pgiDfJ, pgi1L G~GW~, G~:ffpg£W~, E¥£- t~- T£M, G~W, Eti~~!Lfo=Jl E¥19'G 
l2J,RJJt~mffu 6"11~15-~m, £ 1ft:i2tJt 0 

[o21oJ :frW#~ (iii) ~.~~±17#~ (i) :to (ii) ~1~~U6"Jf6:1~il#o ~PJl2J,i!J1r35iJW#~ 
1~~ :~~±17#~ (i) ~1~~U6"Jf6:1~JJo~W#~ (ii) ~1~~U6"Jf6:1~~, ElX;&zJ]\~, 1ftJ2t, ~~±17#~ 
Cii) ~1~~U6"Jf6:1~JJo~W#~ (i) ~1~~U6"Jf6:1~~ o 
[0271] t!Z~~~~ PJ :i2t1~6"J:1J1t, ~ Eiil##1ft:i2t1~15-, ~£fFffl 6"1~15-~m C t~:1JU J!~~ 
15-~m) :frW#~ (i v) ~1J11ko il ~-T~11fu ri!J1~~f6:1~t9ttf:if!3 6"JS11'SJ*{EEitti~1~il:fP1J1 
1k, 1JU ~o tJttf: 20 7tlrf! ~ 6 1j\ S1, 1ft:i2t 30 7tlrf! ~ 3 1J\ S1, £ 1ft:i2t 2 1J\ S1 o JJo J\~£ fF ffl 6"1 ~ 
iJ~~~#J!:ff~~o~:1J~:ffM-Tm~%)J)Go 

[0272] :fr~~ PJ1~:i2t1~6"Jtl7#~ (i v) ~, ii~;/JOA~f6:ffUo :*ffl 6"J~f6:JfU7J~il%s:\: ARB 

;fP NEPi :frJ(:~Jl-:ff1~f6:~lflt6"Jf6:JfU, B1~1~~il~Z0~~~1J11ko i~~f6:JfU1~~6"J~fJil ( Ji~~ 
~fJilElX;7ttl7~fJil) ~~!{f6:JfU~~f6:JfU6"J; ~1ft~o 1ft:i2t6"Jf6:JfU'E1t5 GIDf$,2- pgiDfJ, pgllJ, G 
~ G W~, G ~:ff pg £W~, E¥ £ - t~ - T£M, G~W, E¥ *:to =Jl E¥ 19'G l2J,,&Jlt~f6:JfiJ 6"11~15-~ZO, 
£ 1ft:i2tG~:ffpg£W~ o 1ft;Qt, :*ffl:ffM-T1J11k6"111-~uJ\;6"Jf6:JfU o i!J11JU~PJ1¥J2L&~!f!l1*, ~~ 
Jt-Ti;~H~~U~£fFffl 6"1~15-~m, t~:1JUJ!*!tSJi 6"1~~15-~m o -Ti:iW#~PJ l2J,:fr~11fu ritt1jElX;:;Jf 
:tEm ~ 6"J¥1fultr itt1T, 1JU ~o 30-60 oc, 1ft:i2t 30-40 oc o PJ l2J,:*ffl ~& l2J,:ff M -T~~-*f6:ffiJ, 1ft 
;Qt,-=fi:i:fr~&rElX;~&r itt1T,1JU~P 10-30bar,~P 20baro 
[0273] t!Z~~=~ PJ1~:i2t1~6"J7J1t, ~ £iil#:fP1ft:i2t1~il J§, ~£fFffl 6"1~15-~ZO ( t~:1Jij 
J!~il~mil~)ttJ2t%JJX;mm~m~oii~-T~~riltt~m~tJt#if!3~S1~*ittfi 

i~1~iJ, 1JU~Pt9ttf: 20 7tlrf~ 6 1j\S1, 1ft:i2t 30 7tlrf~ 3 1J\S1, £1ft:i2t l!J\S1 o ~P:!l$~, PJl2J, 
m ~ ¥1ili& l2J, 15!HiE 1~ ~u m1~ 6"Jf6:1~ 0 

[0274 J ~J§, ~~~1~ 6"1 1~15-~zoit!:~ Wi!J1f6:JfU 5tJ~*!z!:JJ.l2J, 1~ ~U ~£ 11: ffl 6"1 ~15-~m, t~ 
:1JU J!~~il~m 0 

[o275J :fr~=~ PJ 1~:i2t1~6"J:1J¥!6"JW#~ Ci va) ~, 1ft:i2t:frm~ 6"J¥1fultr~~f6:1~~/t~ 
-T, 1JU ~o ~ -T ~11fu~ so oc , £ 1ft:i2t 30-40 oc o 
[0276] 1ft;Qt, :frtl7#~ (va) ~, 1~ffl 6"Jf6:]fUElX;f6:]fU1~il~Z07J~~il~ZO%s:\:6"J ARB ;fP NEPi ;frJ(: 
~Jl-:ff*f6:M&~m~.B~~~~~£~ffl~~il~C~~J!~il~)%JJX;m~ott:i2t~ 
f6:JfU'E1t§_tJ£t!7#~ (i) ~ 6"Jf6:JfU, 1JU~P7t, GIDf$,2- pgiDfJ, pgllJ, G~GW~, G~:ffpg£W~, E¥ 
£- t~- T£M, G~W, E¥ *:to=Jl E¥ )9'Gl2J,RJlt~f6:JfU6"J1~il~m, £ 1ft:i2tG~:ff pg£W~ o 1ft 
J2t, *ffl ~~~:ff M-T%JJX;1J11k6"J~!J\ ;6"Jf6:ffUElX;f6:ffU1~il~m 0 

co2nJ :frW#~ (via) ~, 1J11kPI l2J,:fr~11fu r itt1T o BPI l2J,iiJ1~~1~il~zoMr][ElX;i!J1t9ttf: 
mil~ittfi,tt:i2ti!J1tJt#ittfio~W-tt:i2ti!J1tJt#~/ElX;m~!zt~ittfiom~J§,i!J1 

1JU~OJ1¥Jtr&~!f!l 1*, ~~Jt-Ti:i1~~U*!tSJi ~15-~m o -Ti:iW#~PJ l2J,:fr~11fu ritt1jElX;:;Jf:frm~ 
6"J¥1fultr miT, 1JU~P 30-600C, 1ft:i2t~1lfuo PJ l2J,:*ffl~& l2J,:ff M-T~~-*f6:ffU, 1ft;Qt, -Ti:i:fr~ 
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CN 101098689 B 24/27 :rn 
&ritt1T 0 

[0278] ~ IZY7JOO, *1t~~ JZ~aff.~-l<JmfW*fpiJ£lX:?l~HfE6"J7J~t, ?JTJ£*{pg1JU~P ~Jfillli, ~~\2: 
c ~,r~tfotttt:s"J ) , :fElfil'ri~~\2:, tc~~\~rJJ~~::f1t:to~~~~~~\~llm ,mtJJJ<m'ri~~\~llm, ~_t~ 
:to~~\ ~~~~\T4tx~, J% JJl, ~~\ J%1H~JJ, :ff~ 6"1 lfill'f£~, ~~\~Jli'I!£1ZJt:J§~1JE, i)JJVjdi~Ht1JE, 
~1Ji ( /f>~~JE£lX:~~JE~), 1~J}J~~/f>1t ( lf}JJ<{pg;fP~FifJJJ<Wg'fi) , 1 ~\iit, 1 ~\~1Ji,lf}JJ<{pg,~J* 

1t 'ri n ~ Ill tt $1!E, JJ¥: 1t 'ri :to~~* 1t 'ri~iP ~ lfil&, ~~ 2:* m c 1Ju ~o mr * m 'ri ~~ m , lfill'f ;E* 'ri ~~ 
ik ,~Ezm, ~~ !J\;E*~1t, JJ¥:/3t'ri~~m~ a* l;J,JZI~ lfill'f~lfil&) ,mtJJJ<m'rif)[~~~m, Jt:rt 
lfill'f*fpg, 1JU~P1Jila:*11i ,5r fj'fjlfill'f*fpg, ~i~ ~ fpiJ, luminal hyperplasia, iJd~o~1!~ C 1JU~P 
~i!J $ ;JZ ~ ~JC ~ iJd~o ~ 11~ ) , w 1t ~~;fP ~ JX\., ?JTJ£ 7J ~t'EL 115~-=f~-=f $ J} .tlt~ ~a ff B"J ,1! :;Jt 1W J£ 
~liilf=rfb ,Ji~6"JIW~E1X:~£1tffl 6"J~il4m, 4~J]iJ:llH~il4m o 
[0279] ~~~'*~7J~s"J~liilf=rfb,Ji~6"JIW~E1X:~£1tffl 6"J~il4m C 4~J]iJ:llH~il4m) 
ml;J,·~~~,ElX;:;Jtl;J,~='*~7J~~~fflffiil~~%~~~o::fl'rffiilf=rfb,Ji~~lW~ 

E1X:~£1tffls"J~il4m c 4~J]iJ:JlH~il4m) :*ffl1PJ1~7J~~~.-rrus. c ep~arr:ff~:Jzs.) :&t§IPJ 
6"1 o 
[0280] ~ m ~U 11:71 ~~ ~aff, jjjiJ1fU 6"1 7J if: 'fi:fP ±f= 6"1 7J if:'ri, ~liil f= rfb, Ji~ 6"1 IW~ElX:~ 
£~ffl~~il~C~~:&~il~)~A~sElX:~tt~ftM~~~·~~~il@ffl£lX:Jt:B 

ARB/NEPi ~il@ffl~7J:ff~lj o 
[o281] ~Jffir~u'*~1JU-0l~*1t~ 6"J4~5E'*~7J~o ml;J,:EJ.~~, J!®'*~1JUB"J03T R:& 
ffl-Ti'@J£*1t~, #~f: l;J,{f:1PJ7J~~~jjj!J*1t~ o 
[o282J '*~1JU 1 
[0283] [ £~J~y±B ( (2R, 4S) -5- ~* -4-£ -5- (3- ~£- pgj!g)t£~£) -2- Etl£- DG~G 
W~ ]Na3 • 2. 5 H20 

[0284] im.J1~~ 0. 42g B"J (2R, 4S) -5-~* -4-£ -5- (3-~£- pgj!g)t£~£) -2- Etl £- DG 
~GW~w~~ c ~ 95%6"J~~lt) :too. 41g s"J£~J~Y±sw~~m-T 4oml pgllJ~jjjiJ~£~J~y±s:to 
(2R, 4S) -5- ~* -4-£-5- (3- ~£- pgW)t£~£) -2- E¥1£- DG~GW~B"J~£1tffl 6"1~ 
il4m 0 :1j 5r' ~~ 0. 11lg B"J NaOH f&-T 7ml H20 ~ 0 ~~pij;f~f&1~il#' -T~~lfu rtv.ttf: 1 ;} S1' 
1~~U~1~6"Jf&1~o ~~i~f&1~-T 35°C~/3t1~~UJBU~~!f!l1*o ~J§, ~~J1Z~~!f!I1*~~Hm:R-T 

40ml pgllJ~, ~~1~~Us"J~~il4mtv.ttf:#lmf8!zt:EJ.lt~U1J11k%JJX; c ~ 5 7tt~) a J1¥J21J11k41n# 
~~ !f!l 1* -T~¥1ili r ~4: ~ -Tr* 2 *lt~u ~1~~~/Es. s"J ~ ~ !f!l 1* 0 

[0285] $;f~/E'fi7J~t%'~~~~iiE~£~J~y±B;fP (2R, 4S) -5- ~* -4-£-5- (3- ~£- pgj!g)t£ 
~£ )-2- E¥£- Dt~GW~s"J1f::frl;J,JZJt§xt-TraJ•s"J4m:EJ.~~il4ms"J~~il4ms"J%JJX;o ~~il4m 

B"J £J} Jtiflli*:fr 1JU ~Q XRPD, I R ;fQ 1il~1tit ~ %'~ ~~~ x_m ~ ~lj, rm B 1i'J tE 41n:EJ. ~~il4m ~ iP /G1f: 
:fro W ~ r006"J/E'ri$7t o 
[0286] '*~1JU 2 
[0287] [ £~J~y±B ( (2R, 4S) -5- ~* -4-£ -5- (3- ~£- pgj!g)t£~£) -2- Etl£- DG~G 
W~ )Na3 • 2. 5 H20 B"Jm1itiZtt~6"Jjjjlj~7J~t 
[0288] ~~ 22. 96mmol B"J (2R, 4S) -5-~* -4-£-5- (3-~£- pgj!g)t£~£) -2- Etl£- DG 
~GW~w~~ ( ~ 95% B"J~~lt) ;fP£~J~y±B (lo. OOg ;22. 96mmol) f&-TpgllJ (300mL) ~jjjlj 

~£~J~y±B;fP (2R,4S)-5- ~* -4-£ -5-(3- ~£- pgj!g)t£~£ )-2- Etl£- DG~GW~B"J~ 
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£1tJijS"J~il~m o ~~~~-'¥-1~-T~~lfu rtJttf: 15 7ttrf!1~~Unt1~B"Jffi:1~o ~]§, ~~ NaOH (2. 76g : 
68. 90mmol) 6"17-K (8mL) ffi:1~tE 10 7ttrr r*J JJo~_tJ£ffi:1~~ o 10 7ttrr r*J 3T~~%)J)G !f!l 1*1J11JJ: o 
ElX; :;Jf, PJ l2J, iltt:JJo J\ rs 1rr m ~ 1J11JJ:% )J)G 0 ~~ i~ ~ ~-'¥-1~ -T 20-2 5 oc tJt tf: 2 !J\ a-t 0 ~~ i~ ~ ~-'¥-1~ -T 
15-30°C~lli (180-250mbar) 1-RmL~Jtt~;fR7J~ 150mL ~]§, ~~G~:ffpg£W~ (150mL) j]p 
~i~ftt~, ~~~~-'¥-1~:PHJ\-T 15-30°C~lli (180-250mbar) 1-Rmf~ftt~;fJt7~~ 150mLo ~~i~1* 
11:J1;f'f ( ~~ 150mL B"JG~:ffpg£W~:!JO~i~ttt:3:f1-t<.m!) ~£~~{jco ~~~~-'¥-1~-T 20-25°Ct9t 
tf: 1 1J\S1 0 ~v=c:Ef:ltrilrl:tffs:\:1Jffi4J1¥Jtr&~!f!l1*, ffl G~:ffpg£W~ C2omU 17td*, -T 35oc 
~lli (20mbar) T-i*, 1~ ~U ~15-~m o 
co2s9J !Ett:~7J\l:5'*~1Ju 1 ~ s"Jr~mt§ ~ 0 

[o29oJ '*~1JU 3 
[0291] [ g~J(¥y:f:B ( (2R, 4S) -5- !&C* -4- £ -5- (3- ~£ - pgWJ'c£~£ ) -2- Etf £ - DG~ G 
w~ )Na3 • 2. 5 H2o s"JPJ1~ntt~s"JjjjU~:1J~t.:*fflrs1rr:1J~t 
[0292] rPJ &f\\Z~~j]Q}\ 2. OOkg (2, 323mmol) B"J AHU377 tl)ii!J.;fP 20L B"J G~:ffpg£W~ o ~~i~ 
~~-'¥-1~-T 23+3°Ct9ttf:,:!JOA 4. 56L B"J 2 N HCL ~~~~15-~zo-T 23+3°Ct9ttf: 15 7ttrf!,1~~Unt 
1~B"JJ393;j;§ffi:1~o 7t~:fft!L~:3:fffl 3X4. OOL B"J7t17t~*o ~~:fft!L~-T 30-100mbar ;fP 22+5°C 
1;&mf,1~~U~ 3. 5L(3. 47kg) B"J AHU377 W~~G~:ffpg£W~ffi:1~,7J3C~ffi:1~ 
[0293] [P]11f:ff~ 3. 5L(3. 47kg) B"J AHU377 W~~G~:ffpg£W~ffi:1~B"J&@~~:!JOA 
1. 984kg (4, 556mmol) 6"1 g~J( 1Y :f:B ;fP 40L 6"1 pg liJ o ~~ & @ ~~ 15-~m -T 23 + 3 OC t9t tf:, 1~ ~U nt 
1~ 6"Jffi:1~, ~~Jt:J1¥Jtitt~~ &f\\Z~o -T 23+3 oc, :tE 15-30 7ttrr r*J rPJ &JIIZ~~il~m ~ :!Jo J\ 
547. 6g(l3, 690mmol) B"J NaOH B"J 1. OL7_Kffi:1~ ( ~~Jt:I4-!P~ 20+5°C:3:f;fr~J1¥Jt), ~S115H~ 
r*J$~1fu)jt;fr 20-28°C ( r1J£1J't!£B"JJJJ"m) o ~~j;fg#[ffl190mL 7_K{rp1)t, j]QJ\&@~~15-~ZO~ o ~~ & 
@~~15-~m-T 23 + 3 octJttf: 15 7ttrr' j]Q}\ 4. Og B"J [ g~J(¥y:f:B ( (2R, 4S) -5- !&C* -4-£-5- (3-~ 
£- pgWJ'c£~£ )-2- E¥£- DG~GW~ )Na3. 2. 5 H20 rs;frf!;fr 50mL G~:ffpg£W~~B"J9i(iit 
~m 0 ~~~~15-~m-T 23 + 3 octJttf: 2 !J\S1' 1~~u~~-'¥-1~o ~~i~~~-'¥-1~ft 20 7ttrr r*J JJom~ 40 + 3 oc' 
20 7ttrrr*J:!JOA 20 L B"JG~:ffpg£W~, ~S115H~r*J$~1fult;fr 40+3°Co ~~~~-'¥-1~-T.tlt~lfult 

r~tJttf: 30 )ttrp o -T r*J $~1fult 35 + 5 OC (T j 45 + 5 OC ) ~~~~15-~ZO~lli (200-350 mbar) 1;& 

mf,1~~U~ 35L 8~9f(iit~m ( L&~ffi:jfU: ~ 25L) o ~]§j]QJ\ 30L B"JG~:ffpg£W~.~~i~~~ 
15-~zo-T 35+5°C (Tj45+5°C) ~lli (100-250 mbar) 1;&mf,1~~U~ 30L B~iJJ(ijt~zo ( l&~ 
m:-rru: ~ 4oU 0 ~{J\JJoJ\ 4oL s"JG~:ffpg£W~.~~i~~~il~m-T 35+5oc crj45+5oc) ~& 
ooo-2oombar) 1-t<.mf,1~~u~ 30L s"J8~9f(iit~m c r&~m:rru: ~ 30L) 0 ~~&f\\Z~~il~m 20 7t 
trr r*J lt!P ~ 23 + 3 oc, -T .tlt~lililtr~tJttf: 3 !J\ a-t 0 :ttm~lf:lt r ~:£:tff s:~~:1Jffi 4 ~ pg ~:fflmtt¥Jtr& 
~!f!l1*o ~~!f!l1*ffl 2 X 5L B"J G~:ffpg£W~17t¥*, -T 35°C~lli (20mbar) T-i*li~U G~:ff pg£ 
w~s"J13;< o. 5%,1~~U_tJ£r~m,7Ja~!f!l1*o 
[0294] !Ett:~7J\1~~Us"Jr~ml:5'*~1Ju 1 ~t§ ~ 0 

[0295] x- M~~*11rM 
[0296] :*ffl Scintag xns2ooo ~*11rM1X1~~U x- M~~*i!lit, xt;ff:r:fb 6"JJi£~6"J~itt 
1Trs*ifTIIHSJ~~it~. 1~~Ur35u~:W:: 

[0297] d[ A] :21.2(s),17.0(w),7.1(s),5.2(w),4.7(w),4.6(w),4.2(w),3.5(w), 
3. 3 (w) 

28 



CN 101098689 B 26/27 :rn 

[0298] Jiff:ffB"JEI1I~f00i'SJ~~B"JW~7J +o. 1 Aaili*51l'd3t*7J\:!lr1r: (w) =~~: (m) =c:p: 

(st) =5£o 

[0299] 2 e co J s"Jf:I:)Jm*7J\7J c w~m!E +o. 2) 

[ 0300] 4. 5 ' 5 . 5 ' 5. 6 ' 9. 9 ' 12. 8 ' 15. 7 ' 1 7 . 0 ' 1 7 . 1, 1 7. 2 ' 18. 3 ' 18. 5 ' 19 . 8 ' 21. 5 ' 2 1. 7 ' 

23. 2, 23. 3, 24. 9, 25. 3, 27. 4, 27. 9, 28. 0, 30. 2o 

[o3o1 J 5G~7ti9r 

[o3o2J 5G~ 7t i9r1~ ~Uff rfb c:p 1f::fr 6"1 5G~ s"Jr 35U ~ffi.~ 5E m o :frW~ m IE r*J, 5G~7t i9r 6"1 ~ :W: 
1=5:®s:\: (C48H55N608Na3) • 2. 5H20 ~~~ : 

[0303] '*~ffi,~{!'[ :C :60.05% H :6.24% N :8.80% 

[0304] it~{!'[* :C :60. 18% H :6.31% N :8.77% 

[o3o5J ti5Htit 

[0306] 7t(ffl1_fll!_Qf~t~::JPt~1t&Mti5Htit~! (ATR-FTIR) 1tit1X (NicoletMagna-IR 

560) ~i~ffrfb 6"Jti5rQJ£L&1tit, r0035U lli£~1tw, l:JJ,Bz-tf:s"J1~~~*7J\ Ccm-
1
) : 

[0307] 2956 (w), 1711 (st), 1637 (st), 1597 (st), 1488 (w), 1459 (m), 1401 (st), 1357 (w), 

1295(m),1266(m),1176(w),1085(m),1010(w),1942(w),907(w),862(w),763(st),742(m), 

698 (m) , 533 (st) o 

[0308] ATR- IR B"JJiff:ffB"JQ,&l&JtwB"JW~:lJ + 2cm-1 o 

[0309] Q,&L&JtwB"J5Ellt*7J\:!lrir: (w) =~~: (m) =c:p: (st) =51l'lo 

[031 0] 1il~1tit 

[0311] ~:ff 785nm 1~1t1~/t~6"11f~1il~1tit1X (Kaiser Optical Systems, Inc.) ~ffi,~;E 

B"Jffrfb 6"J1il~Jtit~:ffr35u l;J,~Bz-tf:1~~~ (cm-
1

) *71\B"Jftw : 

[0312] 3061 (m), 2930 (m, i;), 1612 (st), 1523 (m), 1461 (w), 1427 (w), 1287 (st), 1195 (w), 

1108(w),11053(w),1041(w),1011(w),997(m),866(w),850(w),822(w),808(w),735(w), 

715(w),669(w),643(w),631(w),618(w),602(w),557(w),522(w),453(w),410(w),328(w)o 

[0313] Jiff:ff6"J1il~Jtw6"JW~7J +2cm-1
• 

[0314] Q,&L&JtwB"J5Ellt*7J\:!lrir :(w) =~~ ;(m) =c:p ::fri (st) =51l'lo 

[0315] r.§JJt¥1¥$. CP-MAS13C NMR Jtit 
[0316] 7t(ffl Bruker-BioSpin A VANCE 500 NMR ~it 1)(, ;® J1 r.§J 7t tJt $. CP-MAS (Cross 

Polarization Magic Angle Spinning) 13C NMR 1tit$=~ffi.~!Effrfb, Jijf;i£~it1X*ifcl.:ff 300 PC 
r.§J ~~_;_ 1H, ]3931' 500 PC r.§J ~~_;_X- J]Jl:A~ ( ~'~~ B"J r.§J ~~_;_t~- J]Jl:A~), ~1' "MAS" ~ftU~ 

;fQ 4mm BioSolids r.§J)ttJ$2$. Bruker =!*tf-o 
[0317] i~&~1'ffrfb:I:Jj;:fE~U 4mm Zr02 *~c:p o ~lt'*~~~A 3msec 13C ~fli3!S1i'SJ, 12 

KHz B"J!lb§ JjJE*J!lt, "ramped" ~fli£1!S1 i'SJ, 7t(ffl "SPINAL64" 1H "*1~15-:1]~, 1rnlfMJRS1i'SJ 

7J 10 5f~, r 293deg K itt1-J 1024 1J\131i o l;J, r 176. 04ppm 0U:6"Ji:t~~fPR£1t5r:t1f~ffi.~5E 1t$= 
1lL~o 

[0318] r.§J)ttJ$2$. CP-MAS 13C NMR im.7J\r3JU£~6"Jili* (ppm) : 

[ 031 9] 1 7 9. 0 ' 1 77 . 9 1 77. 0 ' 1 7 6. 7 ' 16 2 . 0 ' 141. 0 ' 13 7. 2 ' 12 9. 6 ' 12 9 . 1, 12 6. 7 ' 12 5. 3 ' 

64. 0, 61. 5, 60. 4, 50. 2, 46. 4, 40. 6, 38. 6, 33. 5, 32. 4, 29. 8, 28. 7' 22. 3, 20. 2, 19. 1, 17. 8, 

16. 8, 13. 1, 12. 1, 11. L 
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CN 101098689 B 27/27 :rn 
[0320] g~J(¥y:f:B;fP (2R,4S)-5- me* -4-£ -5-(3- ~£- pg"@J'c£~£ )-2- E¥£- DG~G 
~~~~~~~~~m~~B~~#~~M~ffittm~~o~®.~1: 1~~~m~~ 

Jt§ l:t, '* ~ 1JU 1 ~ jjjU ~ s"J~~~~m ff rfb Jl-:ff SJi B /G ~ 6"1 1titt~1iL 
[0321] DSC ;fP TGA 
[0322] :7J(Jtj Q1000 (TA Instruments) 1)(~, Jm.)1~~13:Ji.;_m1* (DSC) 1~U/E, ffrfb B"Jm~~ 
~~~11fult;fP]ir.§'lili*11iliJ3t5H1iJ7J 139°C;fP 145°C a 
[0323] nsc :tom£7ti9r¥* CTGA) B~. 3JJoms-t, Jt~s"JJtimtt~zv~J3)(" =~~zvJt1::fr 
100°C ~ r, ~=zvJtj_::fr 120°C ~La 
[0324] DSC ;fP TGA 1X~B"JJJomJ!lt7J 10K/ )ttrp o 
[o325J '*~1JU 4 
[o326J 1J1tJ'f (1) ~Ji~s"JIW~s"Jjjju~ 

[0327] g~J(¥y:f:B t~ ~;fP (2R, 4S) -5- me* -4- £ -5- (3- ~£- pg"@J'c£~£) -2- E¥ £- DG 
~GW~B"JJi~B"J-mJ~jjjU~~or :-=f'j[¥1fu r, ~4t 114mg 6"Jg~J!¥Y:f:Bt~~;fP 86mg 6"1 (2R, 4S) -5- me * -4-£-5- (3-~£- pg"@J'c£~£) -2- E¥£- DG~GW~w~~ffi:-T 2mL E¥W$~, ~J§~4t E¥ 
W$~/to ~JJIJ§rPJW~iit!f!I1*~~Hm~JJOA 3mL G~w#fiJJ 10 7ttrf!o lm}B!zl:l_E!L~J§~~jJtJt 

1-'f: 20 1J\S1 0 D:¥~L&~~1120mg B~!f!l1*o 1~Jt§~it (LC) ;fP]G~)tfff:?{S)j (2R, 4S) -5- me * -4-£ -5-(3- ~£- pgWJ'c£~£ )-2- E¥£- Dt~Gw~:tog~J¥y:f:Bzrs:~s"JI:t1Ju7J 1 : 1a 

X- M~~7K11rM:?ZSJiffrfb7J3C!E%a 

[o32sJ 1J1Ef'f (2) ~Ji~s"JIW~s"Jjjju~ 
[0329] g~J(¥y:f:B t~ ~;fP (2R, 4S) -5- me* -4- £ -5- (3- ~£- pg"@J'c£~£) -2- E¥ £- DG 
~ G W~ ;fP Tri s 6"1 Ji ~ 6"1 1W ~ jjjU ~~or : ~4t 57mg 6"1 g~J( 1Y :f:B t~ ~, 43mg 6"1 (2R, 4S) -5- me * -4- £ -5- (3- ~£- pgWJ'c£~£) -2- E¥ £- Dt~ G W~w ~~:to 12. 6mg 6"1 ~ C 1_££ E¥ 
£) ~£ E¥19'G (Tris) ffi:-T 2mL E¥W$~, ~J§~4t E¥W$~/to ~ml§, rPJW~iit!f!I1*~~Hm~JJo 

A 3mL G~w#fiJJ 10 7ttrf!o Jm;B!zl:l_E!L ~;§ ~~jJtJt:ff: 20 1J\S1 o D:¥~L&~~183mg 6"1 B~!f!l 
1*0 LC ;fP]G~)tfff:~S)j (2R, 4S) -5- me* -4-£-5- (3- ~£- pg"@J'c£~£) -2- E¥£- DG 
~GW~;tog~J!¥y:f:Bzi'SJ6"JI:t1JU7J 1 : L x- M~~7K11rM:?ZSJiffrfb7J3C!E%a 
[0330] Jm.jj:_t 00t~!E6"1'*~1f~-0l S)j T *!t S)j, 1B 1~B~, :fr/G~ ~*0-lf/t S)jJJ.~B"J 
t1f vr. r, PJ ~ =*ffl $ ;frfl ~ 1t, 251:~ :to ~;m tJ¥* 0 lEI .t1t, ?JT :ff s"J .tlt~~ 1t, 251:~ :to ~;m tJ¥* t~ 'E1 
13 :fr [)ft JJo 6"1 ~X~iJ JI-* 6"1 ;filf ~$:tom IE r*J o * Y:.?JT IJ I ffl 6"1 ?JT :ff 6"1 ~~U $ i1f, ~~U ~ lJz Jt: 't lli ~& 
~m:t)J ~Jt:~$ r*J ~IJ I J\ fFA ~~ o 
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CN 101098689 B 2/2 :rn 

'E1ti51393~/Gxt~~l¥L1lz:B"J [3- ( (ls, 3R) -1- !&C* -4-£ E¥£ -3- G$\.£fPR£ -1- T£~ 

E¥W5t£) pg~- (S) -3' - E¥£ -2' - ( DtWJ'c£ (2"- ( liT! P* -5-y late) !&C* -4' - £ E¥£) ~ 
£) T~ J ~ t~¥-1:JjtiJ~zmm7t-=t-~~il~ms"J fs)ffg (cell) o * ~ = ~hlt JJ¥: -=t- ; ~ ~ = m JJ¥: -=t- ; 

ti ~ = $\. JJ¥: -=t- ; ~ ~ = 'f~ JJ¥: -=t- 0 
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