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in Spontaneously Hypertensive Rats. Endocr. Rev. 2012, 33, SAT-248. ) 

(CN 1868998A, 0 - (3, 4--^S^S) " a 

t)c 

m&mu mmu m*mu mzmu w&mu 

m-. 
Antihypertensive mercaptoacylamino acid derivatives and their use, (1980, 

EP 9898 Al), Preparation of converting enzyme inhibitor 5, 6-dihydro[l, 4] 

thiazino[4, 3-a]quinoline-1(2H), 4(4aH)-dione, (1981, US 4273927 A), 

[4R]-3-(to-Aroylpropionyl)-4-thiazolidinecarboxylic acids and esters, 

(1983, US 4374249 A) „ 

iH##7, 1993^, W0 9302679 Al, Method of treating premenstrual 

syndrome by administration of an angiotensin-converting enzyme 

inhibitor, JTffiWft'ptl: 
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il2007^, US 20070032661 Al, Process for the preparation of 

intermediates of perindopril, 

"mm* 1-15 imm% 
ISAIW, ZM, MS, urns. 

n, mmuffin, ^ 
i_3 i_3 ISM, 3?-. ^53?-. 

2 M 15 -t^J!•?o 2-8 o 

pmffl^], OTBOTM, MMW^> 5«. ms> ?8 
i*fjR\ fetiS> i~3 i~3 ^iiS> 

^1t3^ !feSiSS> j^So 
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JfH, 2 m 15 2-8 

titsi 

i>9iR\ i~3 i~3 

^6-14«JIA, «6-12 

l>3]R\ M,3^ 1_3 ^SlXf^EKj 1-3 

i^^tk7uJS^^{B^PI^iU #u 5-14 KJ5$JHA> 

5-12 A^JIAo PKS> n&®S, PMS, 

n&flJlS. nlP#g, ^nlB#g, nMS, n£PiS. ®n£S> «S, » 

^ ?mP», 

&mmmm, #^SRr^i&s^s, «s, %m, ms, 
i>3iR\ M,S^ ^SlXf^EKJ i~3 ^SlXf^EKJ i~3 

fzm, «, ^sss. $m° m 

"Mm" tf^s-^ssBo 5«. ffi£i®±xffim, \%&mm% 
f^Sc 

mm^mmmm^m^^^mmmx, ̂  
gmmmm, «s> 7fs> ms> 



WO 2016/082786 
37 

PCT/CN2015/095758 

MS. 1-3 J1-3 0iiS> 

iicizfe: Xif^F 

i¥i!o 

3 M 10 AaJHAo 

^TS> JMS, ^ 

BS, iflS. 

mmnmm, wu^mn, ms, 
p<ij§t> iiS> 1-3 1-3 1511,31^ ^531, 

§^3I?> feliSx fecS®S> M$o 3-7 

"^IS" MIHM, fu ^ Wo fu 
um^" Mm^mmmIO 

AJIiW, ^4-lo^H-?, 

$PM> ft. MC^, s^, 
H,-|5U o •fj^l 

Pip#S. njR®S, Pfcn&S^c 

«&;w Mm^ 
mm^smm, ^ru^mn, ?fs. ms, ?«. 
IXJ^A MS> 1-3 1-3 ISMS. ^531. 

ISo ^EpgPjRni 

S, 3"fpjR®S, 2, 6--EpgP^P#S, 2-^mW^o 

T^in "^^S" ^^S?^^36#ni:0D&° ttizfefft^c 
2-R«¥S, 3-«EpS, 4-«EpS, 

"mm" M^»-C(O)-, ^^S-c(o)-, ^S-c(o)-, 
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s-c(o)-, &*«-c(o)-o ZM 

&ft5»-c(o)-o at 
Xif¥S?¥BfeSo 

¥«. ZMM, 
2,3,4-HEpftS^-2'-MS^« JH^IMo 

^¥M>2; 3, 4-HEp«^-2' 

"7f«" M^m-o-o &mmtn±.jcpm° 
^?S¥iSo 

Zsikm, FtsiSo 
ummm" im® 

7ft® "Mm" 
&-£<WPI^: fiio 

s^in MJH^S~S(O2)-SHo jjcizfefitJ^S^ 

T^io M^fi^3S-S(02)-3i]i|o jjcizfeKJ^fS^t 

fisti. mmmm. 

#^07EJHAWiE^j/r^, Jll/Eo 
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3. &. 

"ttm\ umm^w, «&» c& 
Mlk) "B"o "mW, "y# 

M&VO" ^ "&" amm^r m "&w 

tt&yg&jnM&o 

en 
"'MMtrW 

"«iw 
7^^, ZsW, DMSO, ZMZM^ty,h 

(M3, (I)) 

(M£ (D) atmm, M, « 
s, igstttsffl amm, isn, mn^) 

«. «iu &m, iii^ mm, mm, mm, mm, ^mm, ?», 
zm1 rn^mn, ^m, zm, mm, rm, i^ss?. s/»> wst. 
iff mm, tw«, ?¥m, #i«, 'M^m, ^.m, mm, t*i, mr 

7Ktljlilt^P a ~^LS^o jik^b i P. Stahl, Camille G. (Handbook 

of Pharmaceutical Salts. Properties, Selection and Use)) , 2002, Zurich: 

Wiley-VCH BW^±'Hi*131 
+ o 
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II. #i> f1!, lift, ft 
w, ifti, mm, TSIM, H^JS, ^um, IIM, 
tPMM, MMSS^MttMSSSc 

fmmmmmkm (^IBAIW: %mm., Mmmmm, ^mmm, m 
ix^mm, Mmmm, mmmm, mxmmmm, & 

mtu: z,mm, M&BI, ^¥®BI, mmm) M&M 
mwm-
%mmt, mw-. wim xt¥®Mt®si) n 

M, a-
UM$., ^-MSSf> iMunnMi, #tii) MWi; 

mmmm, ̂ SM. MMM amu^m 
m~zM) T&mmwLm* 

i^b (^m'\±, 
"£k" (QM-. "S§j£ifc'\ ^PrtifcX "MB", 

"frlT', 
0J ̂  H2- \H o 

T. W. Greene ̂ P P. G. M. ffuts "Protective Groups in Organic 

Synthesis" John Wiley & Sons, Inc., New York, 1999 

4. |$Krfr&4ftr 

£fs] Wftfa /^ m c 
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"Jg#w 

rn^mm 

(£n«\ JM, « 
€i!> ILlt, Lij^Ifu ^MfflPlX (HJIA 

cum ii^ cain^ «h M, mmm), mmm 
TEM c^gx BI«« M«O (+TN@I. wjtimMitx 
RIM cw±, i^±x yiiM c^«h mmmm, mm 
m&, iwm z*mh, 
#D. m&m («f±. mbM) Mmm„ 

in^j, JS«. 
5. 

iSfjfniE. M't^jn, MM (#44^1114^5 
^.tt'hlJi^ >hUUfc> 'b 
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m, SSHBI 
7±£35E, ifiL&SE, WMM Cta-. 

TOifiiiJH^ IEI^^CE, raifiifjS, ft£KJ ° 

(i v vi 

VII: 

'°YYX 
o 

v 
o^ ^ ̂o 

VI 

R^g C-C5 ffillMi; 

(2) VII VIII: 
o 

0. 

so 
OH 

0 
VIII 

i K HSK 
/J/: § (1) ^tft^-t/VI 3-12 

4-10 inA 2, 4, 5-^f'^il^f'li: (ft 

V) igflftlflj, suited 5-24/>Bt, a—^nTi^8-14/h0t, ffSJftl^tl 
a VII; (1) 

VI 1:1-1:10, 

-^ft^tfVI 1:1-1:4; ^flft/r^K, 2, 4, 6-HEpgPte, 

2, 2, 6-~/f#T3S-4-^3SRtfcP/i:, 4-^^MStt®> tyK^^PHIlLRtt 

^ + + fift^ 2,4, 
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0. 1:1—2:1 o 

jyM (2) Sftlp 

VII 1:1-10:1; 

1,4-^TN^. ^ ZsM, 

is -nm^ nuzsffi, =nm^ 
78°C-25°C; Mi^20tf0]^O.5-24/>Ht^fH]o 

m^: 
EDCI i-Z,S-(3--EpSMSTO)«xMK±kS« 
DCC 

Alloc 

Fmoc 

Bn 

Tr 

T3P® 

HOBt 

THF 

EtOAc ZM.ZM 

MeOH 

EtOH ZM 

TFA ^MZM 
DCM 

DIPEA 

DMF N,Ah~¥^ZMB. 

DMSO H 

DMAP 
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5 HATU 2- -N, N, N', N' -0 ?SIASII® 

PyBOP 

Boc ur 
Cbz 

NMR MTOI 

10 MS 

%mm i: 

221S-1a-1 

20 1000 S^HP mm, ^iJiPAL-flfMSf (115. lg, l.OmolX 1,4-
(300mL)> 2mol/L (400mL), 7^4pM 0°C, I# 10 

It, #»-5®-^T0B (283.8g, 1. 3mol) (60 SfffHU, 

6 4mol/L pH=4, MZJ&ZJi/zK 

3 #C, f# 221S-la-l 

25 189. 2 j^L, ^$88%0 
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221S-1a-1 221S-1a-2 

500 S^HPMl, ##J#PA 221S-la-l (2. 15g, lOmmolX 0 

(35mL\ DAK>t (1.39g, 9mmolX DMAP (0. 12g, lmmol), 0°C, 

^iPAEDCI (2. 30g, 12mmol) (15 FWPTQ), M 

MT24/>sto 

2.28 ^ 22is-ia-2, 60%o 

221S-1a-2 221S-1a-3 

500 i^n®, ̂ JiPA 221S-la-2 (3. 51g, lOmmolX (8mLX 

—(16mL), 5 JjfJ* iPAZ^jfeZijlg 

(50mL), 7X (50mL), (50mL), 3 

*B, #?lJ^Hfe^^tf^®#221S-la-3 

2. 2 jA A^88%0 JtftSAT^/v jxl^o 

#»ra« 

221S-1a-3 221S-1a-4 

250 ^^JiPA 221S-la-3(2. 51g, lOmmolXA^Boc-Ala^. 08g, 

1 lmmol), (50mL), HOBT (1.49g, 1 lmmol), EDCI (2. 30g, 12mmol), 

SAl^i^T, MJBIc£§jfj, jjPAZiji!ZiiI[§ (50mL), 7X (50mL), 
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5 (50mD, 

221S-la-4 3. 85 

-&, ^$91.2%0 

MS m/z=[M+l]423. 2900 

JH NMR (600 MHz, CDC13) 5 5.39 (d, J = 8. 0 Hz, IH), 4.96 (d, J = 9. 7 

10 Hz, IH), 4.56 (dd, J = 8.4, 3.9 Hz, IH), 4.52 - 4.44 (m, IH), 3.65 -

3.58 (m, IH), 2.38 - 2.30 (m, IH), 2.27 - 2.20 (m, IH), 2.09 - 1.97 

(m, 3H), 1.90 - 1.84 (m, IH), 1.77 - 1.72 (m, IH), 1.70 - 1.67 (m, IH), 

1.43 (s, 9H), 1.36 (d, J = 6.9 Hz, 3H), 1.33 - 1.21 (m, 3H), 1.03 (dd, 

J= 13.8, 3.3 Hz, IH), 0.89 (s, 3H), 0.86 (s, 3H), 0.80 (s, 3H). 

15 

221S-1a-4 221S-1a-5 

1 & 4. 22g 221S-la-4 0 # 

221S-la-5 2. 93g j^L, 91%o 

MS m/z=[M+l]323. 2386 

20 JH NMR (600 MHz, cdcl3) 5 4. 94 (d, /= 9. 7 Hz, IH), 4. 54 (dd, J= 8. 6, 

4.4 Hz, IH), 4.34 (d, /= 6. 7 Hz, IH), 3.69 - 3.63 (m, IH), 3.59 - 3.54 

(m, IH), 2.36 - 2.27 (m, 2H), 2.13 - 2.00 (m, 4H), 1.83 - 1.74 (m, 2H), 

1.72 - 1.68 (m, IH), 1.56 (d, /= 7. 0 Hz, 3H), 1.51 (d, /= 6.9 Hz, IH), 

1.34 - 1.27 (m, IH), 1.26 - 1.20 (m, IH), 0.97 (dd, /= 13.8, 3.2 Hz, 

25 IH), 0.89 (s, 3H), 0.87 (s, 3H), 0.78 (s, 3H). 

urn*-. 
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H?N /.<„ ^ :° 

5 221S-1a-5 

100 221S-la-5 (0. 322g, l.OmmolX 

(0. 22g, 1. lmmol (5mL)/A¥S'®IM®(5mL), HOBTCO. 15g, 

1. lmmol), EDCI (0. 18g, 1.3mmol), 36 iJPAZ^jll: 

ZM (50mL), 7.R (50mL), (50mL), 3 #C, ^ 

io mm, mmm, 
221S-la 0.28^, ^$56%. 

MS m/z=[M+l]: 503.0 

JH NMR (600 MHz, CDC13) 6 8.16 (s, IH), 7.42 (d, /= 8.1Hz, IH), 6.81 

(d, /= 8.0 Hz, IH), 6.71 (s, IH), 6.65 (d, J = 9.8 Hz, IH), 5.85 (s, IH), 

15 4.93 (d, /= 9.0 Hz, IH), 4.81 - 4.73 (m, IH), 4.31 - 4.26 (m, IH), 4.23 

(dd, J - 8.6, 4.3 Hz, IH), 3.81 (dd, /= 17.0, 7.3 Hz, IH), 3.68 - 3.59 

(m, IH), 3.34 (d, /= 4. 6 Hz, IH), 3.10 (dd, /= 14. 1, 3.9 Hz, IH), 2.96 

(dd, /= 14.1, 8.1 Hz, IH), 2.37 - 2.31 (m, IH), 2.25 - 2.17 (m, IH), 

2.12 - 2.01 (m, 2H), 1.98 - 1.92 (m, IH), 1.90 - 1.84 (m, IH), 1.79 

20 - 1.73 (m, IH), 1.68 (t, /= 4.4 Hz, IH), 1.40 (d, /= 7.0 Hz, 3H), 1.35 

- 1.20 (m, 3H), 1.02 (dd, /= 13.8, 3.4 Hz, IH), 0.88 (s, 3H), 0.86 (s, 

3H), 0.80 (s, 3H). 

13CNMR (600 MHz, CDCL) 6 173.49 (s), 171.96 (s), 171.74 (s), 144.03 (s), 

143.97 (s), 128.27 (s), 121.54 (s), 116.89 (s), 115.15 (s), 81.17 (s), 

25 72.79 (s), 59.51 (s), 49.08 (s), 48.10 (s), 47.32 (s), 46.48 (s), 44.95 
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(s), 39.81 (s), 36.64 (s), 29.30 (s), 28.14 (s), 27.29 (s), 24.94 (s), 

19.82 (s), 18.94 (s), 17.71 (s), 13.70 (s), 0.15 (s). 

100 MJinA 22is-la(0. 251g, 0. 5mmolX M*ftlfi(0. 05g, 

io 2. OmmolX 7jC: ¥l¥: 05P^;Bifj=3:1:1 (lOmL), 16 

(30mL), 7jC (30mL), 3 

m, mmm, 
#221S-la-6 0. 14 55, 76%o MSm/z=[M+l]: 366.9 

15 (i) 2-28: 

en 

Iffo 
MS ESI +ve m/z: 

Iffo f4la 

M [M+l] + 
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THM 

2 22IS—lb 
0H H 9-f°V 

C27H38N2O7 503. 3 503. 0 

3 221S-2a 

*
 
)=

0
 

0
 

\ 

y) o
 

o
 

X
 

X
 

C29H42N2O7 531. 3 531. 0 

4 221S-3a C30H44N2O7 545. 3 545. 0 

5 221S-4a C30H44N2O7 545. 3 545. 0 

6 221S-5a C30H44N2O7 545. 3 545. 0 

7 221S-6a 
HOt3^^°Y 

HO ^ 
C29H40N2O7 529. 3 529. 0 

8 221S-7a 

OH /—\ 

C29H42N207S 563. 3 563. 0 
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9 221S-8a 

OH j—v 

C33H42N2O7 579. 3 579. 0 

10 221S-9a 

OH /—\ 

C34H44NZ07 593. 3 593. 0 

11 
221S-11 

a 

o HO^^XN^A0 °^y 
H0XJ 6H H 

C27H38N207 503. 3 503. 0 

12 
221S-12 

a 
C28H40N2O7 517. 3 517. 0 

13 
221S—14 

a 

OH /—\ 

"VS °H H V Uv^^A °2TV 
0 AH ^ 

C28H40N2O8 533. 3 533. 0 

14 
221S-15 

a 

OH /—y 

C26H36N207 489. 3 489. 0 

15 
221S—22 

a 
% 

C27H38N206 487. 3 487. 0 
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16 
221S—27 

a 
C28H38N206 499. 3 499. 0 

17 
221S—28 

a 

OH j—\ 
H vS H v C27H36N206 485. 3 485. 0 

18 
221S-29 

a 
H V 

C26H36N206 473. 3 473. 0 

19 
221S—30 

a 
C25H34N206 459. 2 458. 9 

20 
221S-31 

a 

O
 

O
 

X
 

X
 

C25H34N207 475. 2 474. 9 

21 
221S-10 

6a 
HOYYV^H^Y0 o Y 
HrA^ OH " N I <QJ °^5 

C36H46N207 619. 3 619. 0 

22 
221S-10 

8a 
HO^v^lNXfOo 
H0X^I OH 

C32H46N207S 603. 3 603. 0 
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PyBOP; 221S-lla, 221S-12a^3±@410ffflfS®c^J^;DCCo 

S + , + (CN 103288630), 

(.Journal of Natural Products, 2012,75(9), 1589-1594.), 

(Org. Biomol. Chem., 2012, 10, 2840-2846), 

fft-n : 
V 

1 ill 0 
»YY^O o 

i 

i: (1) 110°c, 4/>0t; (2) P[t®, 0^18/hBt; j: 

LiAlH4, THF, ftK, A1C13, 0°C, 30 

29: 

221S-151a-1 

500 S^HPMI, 'tiUitif, ^iJiPAA^CbzMMM (2.49g, lOmmolX 

DCM (50mLX l-EpS^R# (1. lOg, llmmolX DMAP (0. 12g, l.Ommol), 7^4pM 

0°C, it# 5^, ^jjpAEDCI (2.30g, 12mmol) (15 ^1®^ 

iU, ^MT24/hH^o 

221S-151a-l 2. 91 %, 
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88% c 

221S-151a-1 221S-151a-2 

500 ^HPMl, ̂ lJiPA221S-151a-l (1.66g, 5mmolX (0. 16gX 

EpI? (25mL), MAUH, 

221S-151a-2 0. 89 %, ^ 90%o 

221S-151a-2 221S-151a-3 

500 S^HPMS. ^IJJPA 221S-151a-2 (1.97g, lOmmolX 

DCM (50mLX /\^Cbz (2.45g, 1 lmmol), DMAP (0. 12g, 1. Ommol), 7$£P 

M0°C, ^jjPAEDCI (2.30g, 12mmol) (15^^Jp^), tiff 

frU, MMTF 24 /Mtf „ Wfa 3 &, 
MajlSJHrtYt, ^#0#^|$feitli^#ilj221S-151a-3 3.26 ^) 

^^81%c 

221S-151a-3 221S-151a-4 

g221S-151a-34. 02 ft, ff £lj 221S-151a-4 2. 01 3£, 
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5 75% o 

"l/ 

^ OH 
H2N«^0 ° HO^^Y^AQ 0 

o 1 
221S-151a-4 221S-151a 

1 #W\, & 221S 151 a-4 0. 27 'J 221S 151a 0. 27 j£, 61%c 

PMTS S 

OH 

X~-N/ /-N' , 0_0 H0 np 
H Y »• ~Y^\ 1H H 10 

H0^^VYN""| 0 HCI H NI O 
O ' O ' 

10 221S-151a 221S-151a-5 

500 <^HPMI, #3}!linA 22is-151a (0.45mg, lmmol), Epf? (25mL), 

mm 0°c, it# 5^*#, IgflitA^Si^#, 2-4°c 4/Wo ttii, M# 

221S-151a-5 0. 40 5*1, 83%0 

is , ^MPA*H$IM, i&U (2-4°c) 

2-10 

30-35: 

(I) 

20 ^2 

& 
Iffe 

MS ESI +ve m/z: & 
Iffe a* 
M [M+l] + 
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1, /J? St— 

36: 

&9-
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9YH — 
Boc Boc 

221S-177a-1 

A^Boc 5g, 0. lmol), DCC(20. 6g, 0. lmol), DMAP( 1. 22g, 0. Olmmol) 

150mL m DMF 10 0°Co # 

(6.82g, 0. llmol), 200mL 0 

mM, DCUQ 

(20mLX3\ xK> &M, 

221S-177a-l 18. 4g, ^71%. 

221S-177a-1 221S-177a-2 

221S-177a-l (2. 59g, 10 mmol) EtOAc (25mL), 

TiSA HCI 30 HCI MjEjjteH, 

Kjfife@#221S-177a-2 1. 66g, 85%o 

221S-177a-2 221S-177a-3 

250 ^lJiPA221S-177a-2 C1.95g, 10 mmol), A^Boc-j^M 

S§(2. 08g, llmmol), DCM (30mL), H0BT (1. 49g, llmmol), EDCI(2.30g, 12mmol), 

WT. mhUXZMZM (50mL), xK (50mL), 

mmmmwmn. (50mD, 
mmm, 22is-i77a-3 

2. 51 3TL, /fe^76%0 
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5 ^^0: 

221S-177a-3 221S-177a-4 

&3. 3g 221S-177a-3, 221S-177a-4 

1. 66 74%o JLfJciifAT^^HlSL MS ESI +ve m/z: 

231. 9o 

io 

221S-177a-4 221S-177a 

1, #W\, & 0. 23g 221S-177a-4, ffjlj 221S-177a 0. 22 ^ 

$ 51%0 MS ESI +ve m/z: 411.2o 

37; 

221S-181a 

m 

221S-181a-1 

^BocJlMSf (2. 15g, lOmmol) THF (40mL), #iPA 2, 2' 

(2. 20g, lOmmol), C3. 14g, 12mmol)o JgMif# 3/M0 fflZ, 

20 W#UH, 3G%MWI 
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5 Mto 22is-181a-l 2.46^, ̂  

80% o 

221S-181a-1 221S-181a-2 

1, S3. 08 g 221S-181a-l, %3\ 221S-181a-2 1.62^, 

10 j^^78%o MS ESI +ve m/z: 209. 0o 

221S-181a-2 221S-181a-3 

1, PMM, S 2. 08 g 221S-181a-2, %3\ 221S-181a-3 3. 31 %, 

87%c MS ESI +ve m/z: 379. 9o 

15 ^180: 

221S-181a-3 221S-181a-4 

1, S3. 80 g 221S-181a-3, #£!] 221S-181a-4 2. 0 

73%c MS ESI +ve m/z: 279. 9o 

221S-181a-4 221S-181a 

#W\, So. 28g 221S-181a-4, f#PJ 221S-181 0.22^, ^ 
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MS ESI +ve m/z: 460. 0o 

37: 

HO. ̂  H0V^ H ^ 'P 
+ - 1 o~^ A / —L 11 H I o 

HO—H2N^0 ̂  HO^^-NY -O 

221S-1a-5 221S-211 

250 S^PMS, ^JiPA221S-la-5 (0.32g, l.Ommol), 

(0. 166g, 1.2mmol), (25mL), fftSffll lift £1*1 (0. lOg, 1. 5mmol), Hf 

2 m, IIWT, 6 INXZMZM^^), zfasomu, 
(50mL), 3G7$MW$izF^» 

ItlM, ^#lfinpnM^|$feifli^®f#5lJ^^^fiW221S-211 0. 15 

%, 34%o 

__ !O.A T « 
HO" ^ ̂  y <T\ HO 

221S-211 221S-211-1 

1, ^H-b, So. 44 g 22 IS—211, t#|lj 221S-211-1 0.16 35, 

M 52%o MS ESI +ve m/z: 309.2, 

«t0j LC-MS mT&ufei 
LC-QT0F MS & MS/MS HPLC Agilent 1200 Infinity LC; feif 



WO 2016/082786 
61 

PCT/CN2015/095758 

ft: Agilent HC-C18 4. 6X250mm, 5nm; 0.6 mL/min. ; ftiU: 30°C; ^ 

Sjrfg: A-H20, 0. 1% ZM / B-Epfl, A:B = 20 : 80; MS Agilent 6520 QTOF; 

Dual ESI; pSr/PfJ|;ct: IE; 3500 V; 350 °C ; 

10. 0 L/min. (N2) ; ±£l: 45 psi (N2) ; 130 V; 

lilt: 10, 25, 40eVo 

W Mfr c aTM# 1*1 > 

(ACE) 

#M Cushman ^(Biochemical Pharmacology, 1971, 

20(7): 1637-1648. ; Journal of Dairy Science, 1995, 78 (4) : 777-783.) #$£, 

ft SirStt M O 

1^icU£ftACE^tt^J Ang I (HHL) 

t)S,M@f(Hip)W^*^5tHo ^iPAACEW$iJ^0t, /AM 

Sltk, 228 nm 

»ft#iii ACE 

(1) 

Ml rs 
5s6 MULT IS KAN GO US Thermo 
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V0RTEX-6 

Mettler Toledo 
^|frA¥ 

XS105 £W| 

pH if PHS-3C 

uufrmTHZ-82 

S 4 fltfMStt 
* r% 

ACE Sigma 

Hip Sigma 

HHL M Sigma 

HEPES Sigma 

(2) 

1X25 ^L#nnBV^f (V#^PH=8. 3StJ50 mM^jHEPES^^f ^+^300 mM 

KjNaCl, #nPR*^J50 ^mol)^P200 ML 0. 3%)itJHHL 1*1 KlittSW ̂ 37°C 

i&im.6 min, tJPA50 ML ACE (0. 5 L/|r/pL 5 mLtStsl^ff^'t')» 37 °CTJ5JS15 min 

in, JPA250 ML, 1 mol/LKjikH^-lhixi^, $E^>J, MJ15 minjfj, tJPA2 mLZhM 

ZsWi, 3MAjfjiil60 s, lOOOXg^'lMO mine _tM^SSxK^15 min, iPA3 mL 

M£), Mlo M2Q ^L^Z#Jj£#, 

S$o 

o #nnnmcE»ij$ (%)=mm 
nnRS,MS$iIf|flX100%o 
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228 nm; Agilent HC-C18 4. 6X250 mm, 

Mm; ^Lil: 1. OmL/min; j£#m: 20 M-L; 30°C; intsjjffi: ZiBf-^K (80/20) 

ICso (nM) 

221S-15a 

221S-la 

221S-2a 

221S-3a 

HS^YN^? 

HO—^ 

HO 

6 0)~OH 

CM N O 
O 

HO 

CK° 
HO—/*' ^ NO 

HO 
HO 

fcL/5*0 

CM 
HO—NO 

HO 
Nw -O 

HO 

CM 
HO—N O 

HO 
N 

Htf 

28 + 6 

33 + 6 

23 + 9 

37 + 5 

27 + 7 

221S-4a 

CM° 
HO—N ° 

HO 
N I": / 

HO 

34 + 7 



WO 2016/082786 
64 

PCT/CN2015/095758 

221S-5a 

221S-8a 

221S-7a 

221S-6a 

22IS—lb 

221S-28a 

221S-27a 

221S-29a 

HO 

HO—/v 

HO 

Q<k 
N»»./ 

HO ° vy 

N «... 

HO 

.O-tk HO HO Ok „ 

HO—w ^ 

HO 

HO—// 

HO 

N «... 

HO 

\\ .N "»• 

^,,>0 

28 + 9 

65 + 5 

78 + 5 

43 + 6 

33 + 6 

29 + 7 

44 + 3 

38 + 5 
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221S-30a 

221S-31a 

HO O 

HO Hoi>7^0 ^ 
HO O 
______ 

35 + 6 

31 + 8 

M- rM 

pH if 

fa Inn.i"n 

MULTISKAN GO 

VORTEX-6 

Mettler Toledo 

XS105 

PHS-3C 

DY89-II 

MAXQ6000 

HH Thermo 

m&n 

US Thermo 

10 
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7 

» ric 
221S^|ft^t) ^Jf>95% gfj 

MS >98% 

96 ?L$t 
yAVW] 

Itff 
PBS pH=7. 2 g$'J 

^JUI: 

Xm#^^ELISAM)tACE^S: fflt)i/>llACE^:#^^||^±, ^ 

+ IIc<fc&P 
ACE ifL/>i, ACE 

ACE 

^J, (TMB), TMB 

450 nm $£-{£&t®!| OD •ft, ACE $c 

0D450 ACE 

,8 ° 

(1) 

H 108 R, #M (bw, 20 ± 2 g), 18 M, W 6 H o 

^IJ^IH^MII, ; 221S Mo 

^ 0. 05 mmol/kg ?HP| (#^R 10 ml/kg), ^§^1$ 7 A° 2 h Jp, 
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mmtm, IT, m, m, n, jh, ^mmw^ 
wmm PBS ## 10 %$L, m«b, 

#^-20°C 
(2) ELISAtM^7£: 

m ELisAM/MitmiR+ ACE mpm^rfcrnrnm^ 
If, 3^«£PT: 

(a) jp#, ($ex^M?L^iPt¥nnB^siifi^f %&&&& 

IfiUfL #$!!l#[5n?Lo 100 

ML, B®fetftiJP±ib 37°C^Z90 min0 

(b) jfX'MW, M/F, ^^?L+;!jpA^^fHfK#I^f loo ML 
(Mfflttr ls^trtiefij), mumwxm% 37°CMWI/WO 

(c) M/F, <Mfc 3 IX, W-IXW& 1-2 ##, X&J 350 ML/ 
m, M^F##MC^C±3S#3>&?L:M-o 

(d) WLiPSI^tJiMf (Mlri5^^i5$!j) ioo ML, ip±5il, 
37°C?UW 30 3Ht„ 

(e) #-£?Ll*l$$[#, MT", 5 #C, X^m^yMic) o 

(f) WLiPlStJ^^(TMB)90 ML, H«iP±SII 37°C®Tt»W 15#^ 

XM {HfpTijl30^o =^it?LiW 

IPRT^±)O 

(g) %^l1}m±-Wi 50 ML, lW^AL$f|tfe0 ^iUMjjPA 

lijf ^pAliJfffi^F 

(h) MfflSf|r[&£450 nm (0D#)o 

Sff F^NiiM, i^S^fo 
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5 + (SPSS19. 0 t if ̂  

^bJDo 

nl^P® 1 -^^1: y = ax2 + bx + C ; , a: -0.0052; 

b; 0.2556; c; -0.0233; R2: 0.9968o 

(ELISA&) 

10 ^8 

MM ACE^S(pg/ml) 

xK (JfUSI^IT) 6 111 + 9 

0.05 mmol/kg 6 91+9 

221S-15a 0. 05 mmol/kg 6 83+11 

221S-la 0.05 mmol/kg 6 64 + 8 

221S-2a 0.05 mmol/kg 5 87 + 8 

221S-3a 0.05 mmol/kg 6 79 + 7 

221S-4a 0. 05 mmol/kg 6 82+10 

221S-5a 0. 05 mmol/kg 6 89+11 

221S-8a 0.05 mmol/kg 5 80 + 7 

221S-7a 0.05 mmol/kg 6 71+9 

221S-6a 0.05 mmol/kg 4 76 + 5 

22IS—lb 0. 05 mmol/kg 6 78+12 

221S-28a 0.05 mmol/kg 6 79 + 8 

221S-27a 0. 05 mmol/kg 5 82+11 

221S-29a 0.05 mmol/kg 4 85 + 8 

221S-30a 0.05 mmol/kg 5 75 + 8 

221S-31a 0. 05 mmol/kg 6 71 + 13 
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5 ^jfnJfcACESIEft^ifc, .fiMcffijg 
221S-la 

(SHR) jfiLj56tli!l^ 

10 

ru 
# iMitlfl JEEvJSO 

BP2000 Visitech system 

VORTEX-6 

Mettler Toledo 

XS105 

m io 
* rS 

221SHft^tJ ££J®>95% IH 

Mjf>98% 

SHR AH Utt 

(SHR), i®ft, 12 Mi? > #fi200g + 20go 

is #MMfp#Bcni, iieHo 

U&22X, MS 50%, 12 /hat^M/SHf^#, 
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ii^MSHR Miift 190 + 5 mmHg^fHjo 

(1) -^^SHR^IlJfiLjE^llS: 

X H ME® f§] i£$£ <> 

X^SHR^H^MI, #npHMIBnR #)^^i% n±iU80W 

HtHxR'f', 1 % Riiim 80 ^ o. 05 mmol/kg 

iHK 10 ml/kg), ^IIPIlh, 2h> 3h, 41K 6h ^|ij—^ClfllBL 

MtWMiktfrW: 30°C 

MM, » 10 min, (iir&MML'fc 

i^JMW^SHR % 

10 mmHg EK) 5 1!RMWL> 

io #0 

(a) SHR^^i 221S-la 6 UtM 2 

(b) SHR 221S-la 6 3 

#T7Kc 

22is-iaM 

(2) £&^SHR^f|jfrJEM£: 

«I17^; #^1&, ^|§2/>Ht^IMilJ±0 ff 

mjs, mmmmsks.7x, wu&, iBMuaft.. 
(a) SHR^Mi 221S-la 14 Mffl 4 #r^„ 

(b) SHR^pf^H^^]^s:W221S-la 14 5 #f 
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5 /Ko 

-fcfflttsm w±i^, iHIU4AW 

Mo TOftUSlft 221S-la M SHR AH 

+ (SPSS19.0^cif^#, t ^ 

io ^bJDo 
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u CD £PT: 

en 
ifi^i (I) 41: 

R^J®^ (II) $PK: 

n(R,0)-Qf 
(R2)m7 

(II) 

(II) +: 

Rii^fc [=! JiU MS, 

R2il& §§§,> ^31 > @7fc3S> TjiljiiJI? 

7J3I> TBJ;3S> ^7§S. 7?§l!3S, F^ CK Brs I 

N02^CN; 

RI^O R2*@^M^N; 

n=0, 1, 2, 3, 4, 5; n^2 0f, £4* 

m=0, 1, 2, 3, 4, 5; m^2 Itf, R^f^l*!^!"!; 
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Re. 

w g ; VY £ + 

R6i^| 

3^ . mm. 3&> S3?&, 7Ky7 35iyM7r> 

10 

iiK (i) 4*i 

R' 3? L MsK D 

R'TO#: 

15 

tznii^ (in) flTTF, 

R5 

VN 

R4 

(III) 

R5 
-N Y Y -o 

°y-R" 

V& 
n(RiO)-

£ft N ^roxfeSo N <R2^ 
frV 

x 
(ft C 

°VR" 

M£ 
»<R'O>TQT /" 

t, ("W ^ WSR R'^#^0f, (R2)m ^ C-N 
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R4 Rs [il[ill ft, ITCS, 7J 

ffi^i (I) 4*: 
(IV) j^TK: 

\-YN 
\ FT' 

(IV) 

R7 
VN 

Y^jfcf, R""^R^P R8, R"^jV ; 

YMBt R""^JR9, R'' y^J-OR9; 

Y;*/», R""^R10, R"^J-SR10; 

R\ R\ R\ R10Pl^ffiN^^], 

mm, mm, mm, %m, %&m, ^mm^Mm-, 
ifi^i (I) 41: 

R"'itSS^S; 
A=«; 

t=0, 1,2,3; #R: 

B2g®t: A^B^ttKigB, 

m%, AigB^ftrnmrnrnkWi^, K^B^^K^D^ 
3£; 

^KigB, Ki^g«^j2ilj8^S. mm, » 
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Ki£gSU ffim, 
isfeU, 

^D^, B^»: IJlllA^B^riJ^M#-®, K^##; 

10 B;W, K^/M; 

^RWSK ^TJS 

fe$iS> i^SlS^ MS, M;JKS?> T? 
15 MS> %mmM, mmmum, ̂  7fs> ii® 

iiis> TfSM^sMs, mm, mm, &mm, IIIS> 

2. mmmm^ i MKHM^II, ^R 

20 

ikuy^m 

HO 

HO' 

n(RlO) 

(R2)m 

prV V^ x 

o 

/ 
OH 

(II) 

O 

0 
/O 

HO XX^7 HO. 

HO 

\ xnr / 
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HN \ 

O 

HlA 

^Srx 
o 

\ 
NH 

,0 

N >" \ 

0 

\ 
NH 

,0 

N ^ 

/ NH 

HO. ,0 

\ HN v 

^YX 
0 

O. 
'S, 

NH 

0 

rW ^Ny 

tH. 
N ,0 

5 a*» a*» 

4. 

EHS. nm, IETS. HTS. urm, IEJSS. 
io *FTS> 

-p-
Nn/^^Nn/ 
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5. i r%7& 
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-N N- -N N- -N N- OH N-

V N N-

I CV0 
CK.-Sj 

aT?ijwasffl; 

V Y%*^ -Nr" \/s- 0 

vV> 
O' 

VV/y 
N—N 

/ \ •'n / s-
* <5 H Yr> 

v A 
V 

CI 

V 

y v folll,,. 

y 

'f'V 
N= \ 

S— 
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221S-3 

HVi r »^°Y UJy ̂  % 221S-4 XX^y^ 

221S-5 "Vl ?H H xx^x° 221S-6 
»cwvY 

HO " 0^> 

221S-7 
H Vl r« ?^Y UUy< °WS/ 

o As^ \/ 
22IS—8 

?H r\^° 
HOrS ?H H Y 

221S-9 

?H o H vS ?» H v UJY»A 22IS—10 

JT
° 

I
Z

 

I
.
>

=
0
 

° \ 

0
 

1
 

221S-1 

1 

o ^Y°v 
"VYYI,"/^ °2r< JU X H 

22IS—12 
H0Y^1 OH H \/ «XX\—^ 

221S-1 

3 

H Vl r" ?^0Y 
OH 

22IS—14 Vi r.V^Y xxy^ ̂  
221S-1 

5 

?H r\/0 HOYS ?H H v UNAJ-NA °^/ 22IS—16 
Yi r.V^Y 

OH 
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221S-1 

7 

1H 
HC\A OH H V 

o 2(kyo v 
OH 

22IS—18 
"Y^i r-V^Y xx^rcs% 

NH2 

221S-1 

9 

H Vl T « ?^Y UV\BA °2T% 
o 2(k^o \/ 

NH2 

221S-20 •VI ?»- 9^Y XX^A, ̂  
J NH2 

221S-2 

1 

»-/: -.9yY 
221S-22 

OH j—\ 

221S-2 

3 

?H r\,o 
H0VS OH H v 

US^YNA 
0 ^^NH o 

221S-24 

H Vl T " ?^Y 

y} 
HO 

221S-2 

5 

"Vi r-V^Y XXV^ 
3V^NH 
HN^NH2 

221S-26 
"SA OH H 9Y°Y 
XX\T^ 

T .N 
N—^ 

221S-2 

7 

H0A H 221S-28 

OH j—\ 

YLyvC% 
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221S-2 

9 
H Wv YnrA'Y 221S-30 

HVl H 
H0^-/YN O 

221S-3 

1 
221S-32 H0XJUV^° °% 

0 

221S-3 

3 

o QVs/ 
IXn>Cr^ 221S-34 

O CF3 

"Yr^s-V o v 
mXJ OH 

221S-3 

5 

o rCN 

i p v/ OH ^ Y 221S-36 HOXJ crV5 
221S-3 

7 

0 f-0N 

jcr^< 221S-38 

O CF3 

jprVVVo 

221S-3 

9 

I r rrVVv o v 221S-40 

o CF3 

rYi^Yo w u on OY^ 
221S-4 

1 

o rCN 

rrfsVo v/ 
U °H 

221S-42 

o CF3 

""YYV1^ O / 
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221S-5 

5 
221S-56 

o 
HO. 

HO' 

H' T° p v 
Or 

221S-5 

7 
HO. 

HO' 

O 
ii o=s-

O 
o 221S-58 

o \ / 
'O-

221S-5 

9 

o 

221S-60 
/O. 

HO' 

O 
O \ / 

0-

221S-6 

1 

/O 

HO XJ H „<L o \/ 
CT 

221S-62 

22IS—6 

3 
221S-64 

N I n H I P 
OH .N 

221S-6 

5 

o 

221S-66 

221S-6 

7 

o i^5^ O 

221S-68 
HO. 

HO' 

O 
o \ / 
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221S-1 

25 

,9 si rrYYv0 
HOA^I OH ^yA0Js 

22IS—12 

6 

ll ?Fs \X 
Y] ' pNv< 

HO^ 

221S-1 

27 

oQ v( 
TTi H r pv< HO^ °H (yA0TK 

22IS—12 

8 

ii ?Fs v-i 
TTYBT pu 

OH 

221S-1 

29 

H0O>,0 0°Y°^AA0/ 22IS—13 

0 

0-" xV° 
HO^yJli^O r"/ 

ii Y T N r n ^ HoXJ °H H 

221S-1 

31 

0" 

0 Y7 j\° 
"VyYjY 0 p"r 
HO r y-y 

22IS—13 

2 

° ^ Jf\i 
H0YYy^NV n ° II 1 H O J 
HaAJ OH AJA^T 

221S-1 

33 

O" 

VrW o /0/r 
HOA^) OH ^ 

\ / o 

22IS—13 

4 

o / 11 / o=s—' o 
° r JCi° 

H0J^VL'M'T0 0 

221S-1 

35 

O" 

o FV rW 
HO)0pr^ti r° o y/ 

22IS—13 

6 

0" 

9 F-VF 
H°Y^V^N^r° o '*// 
HOXJ 

221S-1 

37 

O" 

v 9s 22IS—13 

8 

0" 
^ A i o ^ Jr° 

o f-y^ 
HQ ^ 
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221S-1 

39 
1? o-Tp H0YvySrV° o ?yr 

H° ^ 

22IS 14 

0 

o— 
^ O5 jTyo 

Jl J OH H .NL.J? J <CJ"° 

221S-1 

41 
•W&. -JJ ~ 22IS—14 

2 

HO Y 

s 

221S-1 

43 

0 

HOYYrisV,o A 
HO1^ OH (y^a-0 

22IS—14 

4 

nOYY^N-V0 0 f 
Jj OH " (KU,p 

221S-1 

45 HOAJ OH H o 0V 
F 

22IS—14 

6 HOXJ OH H O 0VNWN 

221S-1 

47 

^ N 

H0TYVLN'VN'\ A 
H0U OH " O 0H 

22IS—14 

8 

/—O 

Ho™IN^Na ^J 

H0.JU OH H 0 0VNH 

221S-1 

49 

» 1. O V 
H0JU OH H 0 

22IS—15 

0 

9 | rs\ H<vWWNi ̂  
HOA^ OH o ^NQ 

F 

221S-1 

51 

HO__IN\N0 
JUJ OH H 0 ,/-N^ 

0 ^N"--

22IS—15 

2 
«oYYvfMrO ^ 
HOA^I OH H O AK 
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221S-1 

53 HOA^ OH O 

22IS—15 

4 
"VrVtrV? 
HOA^J OH 0 

221S-1 

55 
"VV^YQ 
HQ^J OH 00AN-^F 

22IS—15 

6 

H0YYN/N\N^ 
HOXY OH H °0XNy 

221S-1 

57 
"vyYaVr -
HOXs> O" 

22IS—15 

8 

HOY^Y^^N^VY r^° 
HOiY OH H 00ZN^N^J 

H 

221S-1 

59 
"YYY^VJ i 
H0X^ OH 00AN-^N^ 

H 

22IS—16 

0 >f N Y V N~-_ Ju1H1 hr 
221S-1 

61 
?\ 1. H VfVS VT 

Ho^ 0H 0 

22IS—16 

2 "YY^a^ y 
HQXJ OH 0 

221S-1 

63 
H(/U 0" H 0 

22IS—16 

4 

HOY^^I^O* 
Jkj OH H 0 YNQ 

F 

221S-1 

65 
"V^ll N YY 
HOY^T^'T^0 S"C3 

22IS—16 

6 

HOY^ I ^Y° 
HOY^YNYO SY3 

0 ' 

221S-1 

67 

H Yi H 
H0YiyY0 s~-/ 

o 1 

22IS—16 

8 

HY"ii i HOYY^N^YO S 
0 1 
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221S-1 

69 

H0Y^I H ^f° 22IS—17 

0 

VQ d" o 
o 

X
 

X
 

221S-1 

71 
"V^il H 

0 ' 

22IS—17 

2 

H(X^ 

H,XV A 
0 ' 

221S-1 

73 

H0Y-| H 
o ' 

22IS—17 

4 

HOYI , Ar0 ̂ o^ 
HCAY A 

0 ' 

221S-1 

75 

?H r\ /0 
HVSl 0H M S"X^) 

22IS—17 

6 
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