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1H, J=7.5Hz), 7.47 (t, 2H, J=7.5Hz), 6.80 (q, 1H, J=6Hz),
1.93 (d, 3H, J=6Hz) » [a,] = -140° (C+0.0315, CHC1,) -
b TATRZ(S)-RFEI-A-CEEAEd(H-)-XFEEL-A
-L B fE A 10 cm x 50 cm Chiralcel O & A2 4T # % 4 5 &
» B k5 /IPA(98/2) 5 8 0 AR 250 mL/% 48 o f£ 5 A &

R ETR AS80T o E R —EABEE X HERY o

CH, O

Ao

Cl

'H-NMR (CDCl;, 400MHz): 8.08 (d, 2H, J=7.5Hz), 7.61

(t,1H, J=7.5Hz), 7.47 (t, 2H, J=7.5Hz), 6.80 (q, 1H,J=6Hz),

1.93 (d, 3H, J=6Hz) » [a 4 = +130° (C+0.0345,CHC1;) -
K2

A-H sk -l- R s B[32.0 K -2-% 8, 6-(}8 F £)-3,3-— @

A -T-ARK-.4.4-= A fedh, —s B, (2S,5R,6R)
@)

WO
HO S
N

O 2
2/ ~0ONa
o)

EoRA-F R BEER[320)1RKE-2-B 8, 6-( F &)
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33- =2 F K -7T-AK-4,4-— A1, —mmBE, (2S,5R,6R)(TF
X ¥ 4% A "Na-HMPAS")14 oA F 7] v 25 85 & & # o
F Bl - 6,6-— 8 % m&%ﬂz%%

Br HQ\/O
Br S. Me
j——j\l’%Me
O 4 "co,Na
Ao LB T B5(15.8 L) 6,6-= 3% % % 8 45 A8 (2500 ¢)

T ESOC - HH AT AT HM(1044 g)81 T B T B
(SOL) W R ER% » R60n 4& 05 ] v £ 6,6-— 38 F 8 12 &
AR ERERSMATELS  FMEFEENLLER
HEpafi o BEKEEY  RLBE LB LAWK EA2197 ¢
(83%) 6,6- = % & % 8 43 il - M.P. 186-187°C - '"HNMR (D,0)
6 1.30 (s, 3H), 1.45 (s, 3H), 4.29 (s, 1H), 5.54 (s, 1H) »
KF Az 80k

= F KA FEE M (5.7 L)#6,6-= % & 8% & 8 4% AR (3820
REMBEHETE ZMABEYAEABRAELE - U1 8F
B AR S D T A KT KRR (1400 g)c » F 8 T 45 #
RIERASM— R - FSmARMSL)E LB CE(15.0L)+F ik R

-

g)

-

J& o K48 & T B T B (2x600 mL)k # 0 A B 2 A & 48R 5

R g fo oy BRS8N R R (2x1 L) R A At 49 kxR (2x1 L)k & o
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AR SRR KRR > & A3566 2(90%)FF E 6,6-=
BA MO B R T AB X &8 o MP.146-147°C - '"HNMR
(CDCl;) 6 1.2 (s, 3H), 1.5 (s, 3H),4.5 (s, 1H), 4.9 (s, 1H),
5.16 (d, 1H, J= 12 Hz), 5.29 (d, 1H, J = 12 Hz), 7.35-7.40 (m,
5H) -

B3 -6-5-BFHh-6-0- 2 FHMEBEFABER E 2

AEBEBRATY  RERFENEAFTHT wst 2160-180
C rUBRBBEKR - £F—BEHERKT » 46w & %%
(8.0 L)#26,6-— /% F M kv 88 KX F A 85 fH (1000 g) > ¥4 Z pp
AERMHYERALE - BERAHZE-T8C 212K wAH3MF A
S AL A XTHFE®R (720 mL)Z R & ¥ » B R #F 2 E £-70
CUATFT - #HHERERSGHINE - btk 8 % — 8 E K&K
FTRHEZPFEABEAAAARBBRBANZIRERL S Y
ZEA@ LWTFRABEEBRBREAME@HO6)NE > B BFI%
Froosr o A BHFEME AN ZRBEIEM - F & TLC(80:20
Ch:CEBLUB)ARTLRER RS H-T8CTF A8 4 ¢
B (132 mL)Z THF(400 mL);& & T .t R JE - {& R & iR A 4 |
FFEF BB RER S W ESupercel:@ JE - 5 & E 4 &R ok 4k
M8 1000 ) sk KM BB EAREMT » A w8 T B
(5.0 L)/ K25 L)- RH¥EREM®B > » 8- KB E LT E

(2x500mL)e# - & XA BB KA ELINBE(3.0L) -
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(3x3.0L)# e RILMAKEROB x3.0L)kKE - A& B &
48 ER BR 42 L K 0 48 Superceli®JE 0 B4 RARF A KK P o AR
FXhHARDETBENH(ES00gH K EMME AL Kg) 2£9:1
O/ LB B (200 L) s UMY KRB UL41TE
/T B LB (4.0-8.0 LYRBEHUI2TLHR/CEBELE(KRE SR
) BB P HO6-0-8F K-6-0-12-F Mt KT KBS
e % ik - & & 205.5 g (23 %)°M.P.120-121°C (CDC1,) '"HNMR
6 1.28 (s, 3H), 1.57 (s, 3H), 4.09 (d, 1H, J= 16Hz), 4.54 (s,
1H), 4.62 (d, 1H, J= 16Hz), 4.82(s, 1H), 5.18 (d, 1H, J = 16
Hz), 5.32 (d, 1H, J = 16Hz), 7.36-7.42 (m, 5H) -

T4 -A-m-l- R BER[320]Kw-2-% 8, 6-(58 F X
)-33-—F A-7T-AK-4.4-= &1t .— 48 (2S.5R,6R)x #

*

4 BF K (163 mL) >~ Z B ¢ & (2000 mL) ~ 6-5 -5 F & -6-
-8 F Ok B HE (180 g) ~ = T B2 (90.0 g)#2 5% Pd/#% (45 g)
> S50 psiB E R T S b2 o R BIR A M LTLCE T
B REHRTR C BB WBE(LS g) RA5 M a1l
NBE o — B R B R ARG BP A EREE (1125 g)# K (270 mL)
ZREHMFTLERE - RERZASHMBEEBEE 0 ULEtOAC
(450 mL)%& #% - K B &£ EtOAc(3 x 750 mL)%k #% - & # 48 &
B BRILEMRMKEKSETBRERNI%SE L - KB IE & A 1L
AR CEBE CEIBEELE - FRME AL @K H
LBLULBEBERY  REBRTYZKEEH009%- & # T

AT (59 g)LEtOAC(450 mL) ) A% B T2 12 m £ F #
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P RIS M UB0E A4Sy e MY R BBk o AT AT B BB

J&E » BAEtOAC(500 mL)% #% - #£0& - & £ 79.0 g(66%) 6- 4 -

BRYERFHMABEHNAE 2B RAEE— S G2-AE/ KT E
% & #hft o M.P. 246-245°C - 'HNMR (D,0) 6 1.23(s, 3H),

1.39 (s, 3H), 3.82-3.89 (m, 1H), 3.97-4.10.(m, 3H), 4.85 (s,

1H) -

A AL A - A E-l-R R ER([3.2,00F K-2-% 8, 6-(
P A)-33-—FA-T-BRK-44-— A 1th,— nE,
(2S,5R,6R) % # ;&

Ro6-L -7 F K-6-a-2 F@ bt AT ABM(I4L 98

HRRRBEHRT ° N R(6.2 )R =T K &% (770 mL)
R RS EERE E2-3/8F - UTLCiE M R &
B E= 11T /T BT B -

REZRE BREMBEBRBES > XEB R o bl K
MRFRTRIE K A ARGZH A ML H L
Aab o B e R BEEE R ;A LB T A (EtOAc) » B4 %
HEERBRATY  RE - HWELIHEOGC Xkt EHRE A
BB 4R e

B—Fmik(549 e)&@w B (1 KB # » R 2 & - &
Fh s kW R B R X732 % /EtOACE 3:22 % /EtOAc
BEE et A IE L O R E -

MKMW (D540 )ERN ZREF > Hmww &% (1.9 L)
~ 10% Pd/#x 2 K (300 mL)/E& » R JER A %50 psik 30

CRETAAYGIIE - REXZRT  RERLAMWEFT KB
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@R kPR OAB 4 -

JE R R 4B 0 AEtOAc(3.0 L)# ## - /48 £ EtOAc(1.0L)%
M EHZABRERBALERK  EHE—EBH - KA
# /m EtOAc(2.5 L)R Z A& T & 4 (SEH, 250 g)$2 EtOAc(1.05
L)z @& - BREFHRAAEFEE  NAEZEHETLEE -

e P 4T B B8 P Ao K (6-800 mL) » sA4MAs & 3 £ pHZE 0.5
#1102 f o REtOAc (Sx 1.OL)X B A 4 - & 2 K # 48 &
AL S5 K > & PY e (sparkle)/E BB - B R B E — ¥ 8¢
& > A A2 SEH(115.3 2)#®# EtOAc(500 mL)Z ;& & - {88 &
M R FBR - BIEFFIFE R 0 UEtOAck #k AAFEE Y o

K3
AT 1:4-5 #-1- R s B [3.2.0| & Wx-2-% 8%, 6-(5& F &4 )-

3.3-Z FA-7-A K- (X PaBAA)FE, 4. 4-— A1t

(2S,5R.6R)

Q0
HO S
X o
O P

o PR X AT B 12 Bk T oo

f£ 2 3.13 g(18.4 mmol) X ¥ # £ ¥ & (Narchem % fix )=
200 mL & & #F # B & F & s 13.8 g(92.1 mmol) z 1b 4
(Aldrich# B ) AIF RS H N T8 FTH I — & - £ AR
T A 3.5 g(12.3 mmol)4-57 3 -1- 5, & # 32 [3,2,0] & % -2-%

B, 6-(f8 ¥ X)33-2F A-T-ARKR- 44-—A1tHh,—m B
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J(2S,5R,6R) * RIEER AN TR FTHHE— R - R E R AW
EZRME - REAHm200 mLK #2200 mL2 & B @ 4 8 4
B O NEBE R BHREBEMRK BERATERE &
BBENE S AT UEE/CIRERE > 4862 gkl
B KM B LR UB/CRTEL R EASSgL g o &
RPN R AT EALSH o B EBE=102C - '"H-NMR(DMSO):
7.97 (d, 2H, J=7.5Hz), 7.70 (t, 1H, J=7.5Hz), 7.56 (t, 2H
J=7.5Hz), 6.12 (d, 1H, J=6Hz), 5.99 (d, 1H, J=6Hz), 5.19 (d,
IH, J=5Hz), 5.17 (m, OH), 4.62 (s, 1H), 4.20 (m, 1H), 4.03
(m, 1H), 3.73 (m, 1H),1.41 (s, 3H), 1.28 (s, 3H) -
B4
AL B2 4-Zn s -1- A M EBI[3201R K -2-% 8, 6-(3 F & )-

B-=—FER-T-AK--1-(RFE@EAKA)LE, 4,4-— 81t H

(2S.5R,6R)

Q.0
HO S
NJ_< CH3 O
O B
70" O
0

do EoR Z AT B2 Bk T oo

£ 2.5 g(8.77 mmol)4-4 M-1-505 23R [3,2,0]F K% -2-
B, 6-(38 ¥ A)-33-2F A-7T-AR-,4,4-— 814, — 4
8 ,(2S,5R,6R)2 20 mL DMF # # & & ¥ & 2.1 g(11.4

mmol) (+/-)-R F B I-R-T & - FRIF LS5 MMM E35C3 K

° A /w40 mLAK 8100 mLZ 8 2 & » 5 B - K B 2 L B ¢ &
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B oo A Gtz A M B Ak - B K gk HE 0 43 BR BE 4R K 0 B

S

L

SR BEERE  BRWBRENE > XIL20%C 8 L E/80%C
WREBS > RIL1NICEBE/TIadE  AA12gH %KY
R LR LE/CIRBE R A4 lgla & 58 (24 3 # o
AR A M) % 28=133-135C - '"H-NMR (d-DMSO,
400MHz): 7.96 (d, 2H, J=7.5Hz), 7.71 (t, 1H, J=7.5Hz), 7.55
(t, 2H, J=7.5Hz), 7.07 (q, 0.5H, J=5.4Hz), 7.03 (q, 0.5H,
J=5.4Hz), 5.19 (d, 1H, J=5Hz), 5.15 (m, OH), 4.54 (s, 0.5H),
4.53 (s, 0.5H), 4.19 (m, 1H), 4.01 (m, 1H), 3.73 (m, 1H),
1.62 (d, 1.5H, J=5.4Hz), 1.61 (d, 1.5H, J=5.4Hz), 1.44 (s,
1.5H) 1.38 (m, 4.5H) -
xBIS
AT # 3. 4-Fi-1-R ¥ R[320]1RIK-2-% 8, 6-(58 F & )-

3.3-= F A -7T-A K- (IR)-1-(X Fas AR )T B, 4,4-= A1t

# (2S,5R,6R)

oo
O HO ,‘:(/
O’\\

o EoR Z AT B3R F A4 B orE M =R F A (S)-

RFEEI-B -8 ZREW#HE30C - w2E=154C - '"HNMR
(d-DMSO, 400 MHz): 7.96 (d, J= 7.5 Hz, 2H), 7.71 (t, J= 7.5
Hz, 1H), 7.55 (t, J= 7.5 Hz, 2H), 7.03 (q, J= 5.4 Hz, 1H),

5.19 (d, J= 5 Hz, 1H), 5.15 (m, OH), 4.53 (s, 1H), 4.18 (m,
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1H), 4.02 (m, 1H), 3.72 (m, 1H), 1.61 (d, J= 5.4 Hz, 3H),
1.39 (s, 3H), 1.37 (s, 3H) -

[a]p=+119 (¢ =0.0121, CHCI1,)

NITRTFI A —FFRAEEBEAE3-#H20C F4H52.03¢g
(182.4 mmol) 4-# 2 -1-8 % # B [3,2,0] & & -2-% &, 6-(5
FA)3I3-—F A -T-A K-, 4, 4-— A 1tHh,— &
(2S,5R,6R)~ 61.50 g(181.1 mmol)# & A w T A 4821544 g
(183.2 mmol) s & £ 45 - Hx w400 mL— & F & > [ 85 1% ¥ 8
BEA20°C © FEf% A& w100 mLK o FFAZR A4 N 20C TF 45 #
30048 - EBEAMBE > BREBEMMAK BERETEREYE -
I RE ¥ A A169.4 g (917.6 mmol) (S) -% F & 1-4-
LB AmloOmLAE  -ABFERBEDETRTHHEIR ¢
REEEZRE BB REWNEEBAI0-50% L8 LE/C KA
B - MR EMBLEYEER  BLBLE/IRTHE &

BIER A THIER  EABS9g GEEEEW -
Kl 6 ®

"7—224451&7& l- ’?L‘rﬁ Lfﬂ[3 20]/%}:70‘2 ?ﬁ:ﬂi6(;‘“¥%)_

3-—FA-T-AAKR-(IS)-1-(XRFE#AK)L &, 4.4-— A 1t
# (2S,5R,6R)

Q.0

N— CH3 @)
®) z
<o
O

o R X AT BATT AR E B4 H ok H E ¢ 2 A (R)-
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KFEI-A-C 8 Rk 230C--"H-NMR (d-DMSO, 400
MHz): 7.96 (d, 2H, J=7.5 Hz), 7.71 (t, 1H, J=7.5 Hz), 7.55 (t,
2H, J=7.5 Hz), 7.07 (q, 1H, J=5.4 Hz), 5.19 (d, 1H, J=5 Hz),
5.15 (m, OH), 4.54 (s, 1H), 4.18 (m, 1H),4.01 (m, 1H), 3.72
(m, 1H), 1.62 (d, 3H, J=5.4 Hz), 1.44 (s, 3H) 1.35 (s, 3H).

MS (m/z): 410 (M"-1, 100) -

T 5 7

AN e ¥ BATR4-mis-1-R 5 ¥B[3.201F K-2-% 8%,

6-(¥ F ¥)-33-—F A -7-8 K- .,4,4-=— f.4t ¥ (2S,5R,6R) %

Bz 8ok

C.Aoiok

w PR XZ B BATEABEERBEZIH AT - NOCT £

%210 g(75.2 mmol) & F & & F #5 (Fluka# Bx )= 100 mL = £
Fht B/ A M58 mL (76 mmol) B & & % -
11.93 g (97.8 mmol)= F Az A& ot =2 (Fluka 2 fiz ) - {& 7 43 R J&
REVEAZTRLEREF R - -KRBEREE D AHE - » R
c FMEBE BB KREK  BHBEMRK BRERETEE
E A6 gE ARy - KW EBBEITT—MEBRE -
'H-NMR (CDCl,, 400 MHz) : 5.72 (s, 2H), 4.95 (m, 1H, J=
6.2Hz), 1.33 (d, 6H, J=6.2Hz) -

FTERALIOSEE_FRALEH > TFHEAEE
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A A

A B 2 F ARBE R RBE X ik A AT B & ¢ S
(Fluka % B ) » # # (+/-)-% B 1-8 -2 & & & & - 'H-NMR
(CDCl;, 400 MHz): 6.41 (q, 1H, J=5.8), 4.94 (m, 1H, J=

6.2Hz), 1.81 (d, 3H, J=5.8), 1.32 (m, 6H) -
Iy

BB AT AB R RHEEXF ik A & (Aldrich# &
) BB (H/-)- B 1-f -2 8 A/ & - 'H-NMR (CDCl;, 400
MHz): 6.41 (g, 1H, J=5.8), 4.17 (m, 2H), 1.81 (d, 3H, J=5.8),

1.71 (m, 2H), 0.96 (m, 3H)

Ad

MM B R F RABREABEX L XA ETE(Aldrich
Hm) B (+/-)-#® B TE1-£-2 8 - 'H-NMR (CDCl,, 400
MHz): 6.41 (q, 1H, J=5.8), 4.20 (m, 2H), 1.81 (d, 3H, J=5.8),

1.67 (m, 2H),1.41 (m, 2H), 0.93 (m, 3H)

0]
Cl/\O/[LO/\/

B B R F KB R RA 2 h ok R A & (Aldrich % A
) B e B A F A B HE - 'H-NMR (CDCly, 400MHz): 5.72
(s, 2H), 4.18 (t, 2H, J=6.6 Hz), 1.71 (m, 2H), 0.97 (t, 3H

J=7.5Hz)
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O

C'/\O/”\O/\/\
MM BATABEAREBZHE > #LAE T (Aldrich
B ) H B TE LT A - "H-NMR (CDCl,, 400MHz):
5.72 (s, 2H), 4.23 (t, 2H, J=6.6Hz), 1.70 (m, 2H), 1.41 (m,

2H), 0.94 (t, 3H, J=7.5Hz) -
' Br

O
#2 f1 Tett. Lett. 22, 34, 1981, 3269-32722 # i & 4 (+/-)-

5-3% -5H-vk o -2-#] o
>< I
cl O/“\

# Neuenschwander® A i # Helvetica Chimica 1978; 61:

2047-2058z2 ik E L B-1-A-1-F A 7 & -

0
Cl/\O/“\O/\

BB ATASEREL T AL UG

#F X8 L8 - 'H-NMR (CDCl;, 400MHz): 5.72 (s, 2H),

4.28 (q, 2H, J= 7.1Hz), 1.34 (t, 3H, J=7.1Hz) «

T 8
HBAT R4 s -1- R s B (3208 K-2-%8,6-(38 F £)-

33-= F K -7 -AK-4.4-— f 1t (2S, 5SR.6R)% # %

R AT B 4-an s -1- R 4 R [3.2.01k & -2-% 8 ,6-(3 7

11
-3) -
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A£)-33-=F K-7T-81K-,4,4-= & 1t % (2S,5R,6R) %k 3% 88 &
BFRHAMBCHEAZI A EZABRTRAEAERLY -
BATE F > HRERATELIRANEBR & F £No.4,287,1812 F
BI25F > HBAE2-15AF ALY > 27BN EBEE A
£ No. 4,287,181/ N 2 E AN -

¥ BB By 2 1
O
W\ _ 0O
HO s~
X
0
70
o) \\

4-F FE-1- R R [3.2.0| R I -2-# B ,6-(38 F A )-3.3-= ¥F

A-T-ARK-.(2,2-— FA-I-ARBAK)F o5, 44-— R 1t
(2S,5R,6R)

f£ 2 2.5 g(8.77 mmol)4-af 5 -1- K 5 # 38 [3,2,0] & k -2-

BB, 6- (BRFA)-33-=FA&-T-8K- ,44-— A 1tth,— &
B, (2S,5R,6R)2 20 mL DMF# # /& & ¥ % 42 (11.4 mmol)4
&BE R F B (AldrichZ2 B ) W E B FTHHE— R - FFEF RS
Mk 235C3K o Amw40 mLAK #2100 mL2 8 2 & > » &
s KRB B LB LUBER - SHZAHEREREK - B KKK
RBEBEMRAK BRERALTESE  SBREF > UIL 20%
LB LE/S0% T EEL > RIL 1:10 8 CEs/2 K ix s
AAdmKd AmwctE(ISmL)Ed4kdh + » RHE B A KH
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FAR - W A BB KR c  ATESL EA110mga & 3 &
7 Bl 4 -5 2= 70-73°C - '"H-NMR (CDCl;, 400 MHz): 5.94 (d,
IH, J=5.4Hz), 5.70 (d, 1H, J=5.4Hz), 4.69 (d, 1H, J=4.1Hz),
4.48 (s, 1H), 4.30 (m, 1H), 4.15 (m, 2H), 1.55 (s, 3H), 1.41
(s, 3H), 1.21 (s, 9H) -
RE - HILAEM T B6-L-BFRAEFMEEBES X EE
ABHE 0 FTREBREA £No. 4,287,181 ¢ F 252 7
xH -

4-Fi s -l- R M ER[3.2.0] & MK -2-F 8 .6-(F8 F £)-3,3-= ¥

E-T-A K- (LA #HA)R]TF 8, 4,4-= §.41L 4 (2S,5R, 6R)

AT B AR LA B ARl S B EE P A e
BRATFTEHEESARSFT RBE A TEE BB (FIBEE) =
103-105°C - 'H-NMR (MeOD, 400 MHz): 5.91 (d, 1H,
J=5.8Hz), 5.76 (d, 1H, J=5.8Hz), 4.96 (d, 1H, J=4.6Hz), 4.55
(s, 1H), 4.15-4.25 (m, 4H), 3.95 (m, 1H), 1.53 (s, 3H), 1.41

(s, 3H), 1.29 (t, 3H, J=7.1) -

87130 ) -35-
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0
X
O B
Zae
o)
0
o)

4-F fE-1- R # IR [3.2.0] R I -2-% 8 ,6-(¥¢ F ¥ )-3.3-— ¥

%_7-/‘;‘44{_7 173“:‘ ﬁ_:s_?h{{'l"g\‘ 2_{5]]';_0;: UT% %EE 5 4:4_;‘§L

1t # (2S,5R,6R) ®

BLAT B AR E M BT Rl S 2L P A3
% R OK(Aldrich B )% K 435 R 8 £ F 85 © /v K #% BDMF %
A EAMEBISHLEBR UKL BE R AT HLE - MS
(m/z): 394(M" ) NMRR& & JFE # 82 & # ¥ 2 )2 & 4 - '"H-NMR
(d-DMSO, 400 MHz): 7.8-8.0 (m, 4H), 7.60 (s, 0.5H), 7.59 (s,
0.5H), 5.23 (m, 1H), 5.16 (OH), 4.71 (s, 0.5H), 4.67 (s,
0.5H), 4.20 (m, 1H), 4.02 (m, 1H), 3.74 (m, 1H), 1.47 (s,
1.5H), 1.37 (s, 1.5H), 1.36 (s, 1.5H), 1.31 (s, 1.5H) -

HEBAr&E 4.

HO %ﬂ
FX
oi\OLO >\
J~o
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4-m s -1-F 5 2B [3.2.0] I -2-% B 6-(8 F £)-3,3-— &

(2S,5R,6R)

fe 2 (18.4 mmol)s: & £ F &5 B M & 2200 mL & & # # &
P A 13.8 g (92.1 mmol)st 1k 48 (Aldrich 2 B ) - A7 4% 2
M ER TR R ERERFTHFM3.5g(12.3 mmol)
4-F % -1- 50 % F R [3,2,0] R b -2-% B 6-(58 F K )-3,3-= F
A -T-82 R - 44- =R L, — s B, (2S,5R,6R) (US
4,287,181) RIERAMNE R FTHHE R -RELALOMHEA
TORYE o A 200 mLAK B 200 mLZ B T B > HEEA KB
LBREMKR  BHREBEMNRK BRERETEH “BwHBE
Mo RN LB UEBE/THREE KAWL E RS - MS
(m/z): 378 (M") » 'H-NMR (d-DMSO, 400 MHz): 5.86 (d, 1H,
J=5.8Hz), 5.74 (d, 1H, J=5.8Hz), 5.20 (d, 1H, J=5Hz), 5.17
(m, OH), 4.82 (m, 1H), 4.60 (s, 1H), 4.20 (m, 1H), 4.03 (m,
1H), 3.74 (m, 1H), 1.42 (s, 3H), 1.30 (s, 3H), 1.22 (d, 6H,
J=6.2Hz) -

HRBarze 5.

o)
\_O
HO NG
X
0
/0
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4-#h s -1-R G F R [3.2.0] % Iw-2-% B ,6-(5¢ F A)-3.3 -= F

A-T7-8&K-,1-[[0-FAZEHA ) ATA T &, 4.4-— 4.1t

# (2S,5R,6R)

AT B2 G RIE LA R A E42 F A E B 2HE TR R
BRl1-A -8 2 ABRH R BATFTEZABBE - MS (m/z):
302(M7) - NMRK % & & 2 ik th 2 8 3F > H 424 JF H ok
B4 2 R A% - 'H-NMR (d-DMSO, 400 MHz): 6.71 (q,
0.5H, J=5.4Hz), 6.67 (q, 0.5H, J=5.4Hz), 5.20 (d, IH,
J=5Hz), 4.79 (m, 1H), 4.51 (s, 0.5H), 4.49 (s, 0.5H), 4.20 (m,
1H), 4.03 (m, 1H), 3.74 (m, 1H), 1.48 (m, 3H), 1.43 (s, 1.5H),
1.39 (s, 1.5H),1.33 (m, 3H), 1.22 (m, 6H) -

HBAare 6.

O
X
or %
/o
@)

4-Fi s -1- R R E([3.2.0] & 2 -2-% 8 ,6-(F F £)-3,3-=

FA-T-A K- 1-[(AAHKK)AICE, 4.,4-— A1t

(2S,5R,6R)
SLAT B AR E B R AT B4z kR B2 H ¥ B A R

Bl-f-CBs mas A R B A TEEHE -MS (m/z):392(M)

" NMRR A g bR h I EBE HA2EFHREHE D X
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% 4 4 o 'H-NMR (d-DMSO, 400 MHz): 6.72 (q, 0.5H,
J=5.4Hz), 6.68 (q, 0.5H, J=5.4Hz), 5.20 (m, 1H), 4.51 (s,
0.5H), 4.49 (s, 0.5H), 4.20 (m, 1H), 4.03 (m, 3H), 3.74 (m.
IH), 1.59(m, 2H), 1.48 (m, 3H), 1.39 (s, 1.5H), 1.34 (s,

1.5H), 1.22 (m, 3H), 0.86 (m, 3H) o

O
HO W0
TIX
O
/—0
@)
)\O

-Gk -l- R M EE(320]KkRK-2-% 8, 6-(58 F 4)-3,3 -

(2S,5R,6R)

AT B GARBE L BT SE4 oS 2R P AR
BT A l-A-C BB Rt LT & & &EB-MS (m/z): 406(M")
"NMRR A mao &bk 2B L4285k 2EH2
# 4 4 - 'H-NMR (d-DMSO, 400 MHz): 6.72 (q, 0.5H,
J=5.4Hz), 6.68 (q, 0.5H, J=5.4Hz), 5.20 (m, 1H), 4.51 (s,
0.5H), 4.49 (s, 0.5H), 4.20 (m, 1H), 4.03 (m, 3H), 3.74 (m,
1H), 1.59 (m, 2H), 1.15-1.55 (m, 11H), 0.86 (m, 3H) -

H R oaAr g 8.

87130 ) -39.-
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Ho/\_‘,5< |

4-F s -1- A M ERE[32.0] & K-2-% & 6-(F8 F K£)-33-= F

@
AT 2 G RIBEERBXIE UGB  KEMWAFEEL G &
8 o MS (m/z) :378 (M) » 'H-NMR (d-DMSO, 400MHz):
5.86 (d, 1H, J-6.2H), 5.74 (d, 1H, J=6.2Hz), 5.20 (d, 1H,
J=5Hz), 5.17 (m, OH), 4.60 (s, 1H), 4.20 (m, 1H), 4.10 (m,
2H), 4.03 (m, 1H), 3.74 (m, 1H), 1.60 (m, 2H), 1.42 (s, 3H),
1.30 (s, 3H), 0.86 (t, 3H, J=7.5Hz) »
S 8 A 9
®
@)
W\ _ O
HO s”
I X
o
70
O
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4-si e -l-R AR B (320K b-2-% B .6-(F8 F £)-3,3-= 7

(2S,5R,6R)

BLAT B AR LY BRAT R4 FoE A B mHE PR R
BT EREAFTESARZBRATELAEE KEMWAHIFEL G
& E 4 o MS (m/z) :392 (M") » 'H-NMR (d-DMSO, 400MHz):
5.86 (d, 1H, J=6.2Hz), 5.74 (d, 1H, J=6.2Hz), 5.20 (d, 1H,
J=5Hz), 5.17 (m, OH), 4.60 (s, 1H), 4.20 (m, 1H), 4.15 (m,
2H), 4.03 (m, 1H), 3.74 (m, 1H), 1.60 (m,2H), 1.42 (s, 3H),
1.30 (m, 2H), 1.30 (s, 3H), 0.86 (t, 3H, J=7.5Hz) »
$ B AT % 10:

:>x<}::ii::fi‘//
S OH
O// \\

@)

A4-Fn sk -l-R M E R [3.2.0] kR I -2-% B 6-(F8 F %)-3,3-— ¥

A -T-8K-.2,5-— 8 -5S-RMR-2-kd KA. 44— f it
(2S,5R.,6R)
AT B ARE LW B AT B4 Fr A o 2R PRS-

% -SH-vk o -2-80 % R 45 X B £ F 85 - MS (m/z) :344(M) -
NMREA2#E IFHB B R A - EWBIELKEE -
'"H-NMR (d-DMSO, 400 MHz): 7.81 (m,0.5H), 7.73 (m, 0.5H),
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7.14 (m, 0.5H), 7.10 (m, 0.5H),6.61 (m, 1H), 5.21 (m, 1H),
5.17 (m, OH), 4.67 (s,0.5H), 4.63 (s, 0.5H), 4.20 (m, 1H),
4.03 (m, 1H), 3.74(m, 1H), 1.42 (s, 1.5H), 1.40 (s, 3H), 1.32
(s, 1.5H) -

¥ B8 gy # ||

0
HO 57
X
O > /0
/0 )/\\\
0
0
-7 s -1- R AR [3.2.0] & 4w -2-% 8, 6-(58 F A)-3,3-=F

E-T-2 K-, (1-B KT HA)F & .4,4-— &1t 4% (2S,5R,6R)

AT B GRE LA H B A R4 U oA FRAT
#F B8 (Acros organicsZ B B RHE LB A FE - A4 A
FZWAHBHKS o MS (m/z) :362(M°) - '"H-NMR (d-DMSO, 400
MHz): 5.86 (d, 1H, J=5.8Hz), 5.74 (d, 1H, J=5.8Hz), 5.20 (d,
1H, J=5Hz), 5.17 (m, OH), 4.55 (s, 1H), 4.20(m, 1H), 4.01
(m, 1H), 3.74 (m, 1H), 2.35 (m, 2H), 1.52(m, 2H), 1.40 (s,
3H), 1.30 (s, 3H), 0.86 (m, 3H) -

HRAr % 12 :
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0
HO Ys7©
X
O
Zae!
0
0
0

A-FR B -l- R M ER[3.20] K W -2-% B 6-(¥ F HK) -3,3-=

EP %_7-%4{_7133-:—§-3-§L¢/{{'1—'§‘ Xjﬁ“}i“}%%ﬂ%, 474-;;

1t ¥ (2S,5R,6R)

B275 mg¥ B AT 23 AS%E BHEE/IS%_ £ F & & /75
BR A& EAE200 mgk HREHMZREME > B E AL
TOmgE —(BMERSH)ZFHBEEEY - 2 A EENEE
° MS (m/z):394 (M") - NMRR 2 &M & 5 2 o E#Y
Z #¥ 4 - 'H-NMR (d-DMSO, 400 MHz) : 7.95 (d, 1H,
J=7.5Hz), 7.90 (m, 1H), 7.81 (d, 1H, J=7.5Hz), 7.77 (m,1H),
7.60 (s, 1H), 5.23 (d, 1H, J=5Hz), 5.16 (OH), 4.71 (s, 1H),
4.20 (m, 1H), 4.02 (m, 1H), 3.74 (m, 1H), 1.47 (s, 3H),
1.37(s, 3H) o

H OB AT & 13 .

\\S/,O
HO
o
i
0 O\\O
O)\
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A-5 S -1-R M B [3.2.0] & b -2-% B 6-(¥8 F K£)-33-= ¥

A-T-A K- (LEEAK)F &, 4,4-= A1 # (2S,5R,6R)

AT R GRE LA BT &l TR E B 2L FHAC
BR % F BE (AldrichZ BB REF LB A Fas - KA W A FLH
Ak 4 MS(m/z): 334(M°) - 'H-NMR (d-DMSO, 400 MHz):
5.82 (d, 1H, J=6.2Hz), 5.72 (d, 1H, J=6.2Hz), 5.19 (d, 1H,
J=5Hz), 5.17 (m, OH), 4.55 (s, 1H), 4.20 (m, 1H), 4.01 (m,
1H), 3.74 (m, 1H), 2.08 (s, 3H), 1.40 (s, 3H), 1.30 (s, 3H) -

H B AT E 14

A-Fi A -l- R MEER[32.0] R IR -2-% B, 6-(¥8 F &) -3,3-—

FER-7T-E8R-,I(TBAK)-1-F L TLE,4.4-— 81
(2S,5R,6R)

AT R ARE LA HBAI Rl AR EHE 2R PHA T

B 1-#-1-F & ¢ 85 (Aldrich % B )& R4 R 8 A F &5 - & &

4 A JE & B 8 o MS(m/z):362(M") - '"H-NMR (CDCl;, 400

MHz): 4.68 (d, 1H, J=5.0Hz), 4.40 (s,1H), 4.31 (m, 1H), 4.15
(m, 2H), 2.06 (s, 3H), 1.92 (s, 3H), 1.82 (s, 3H), 1.58 (s, 3H),

1.47 (s, 3H) »
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Tl 9

b2 (pH)» BiEmie e ah

AT AT B3 RME (DR SR ARARAPHT Z AR ¥ 2 1t
FREM  QERFREFELEFZHH  ROB)R B % # F R
ML B2 T U HATEIA R HIE
KA RAR DR MR R R KA RO6-L-HMPASZ 4 # -

pHL ~ 2254050~ 6.587.4F > b3 A7 %3~ 6-
B -HMPAS = 48 8 (T X ¥ #% % "Na HPMAS") & # % #& 42
(lithium clavulanate) & &R ¥ 2 L2 % & M - & ¢ B &
TR EEEMERMEFEPH - AWM E 90 18 % pH &
Bk > A W10l 10 mMAb A 4 2 100% F &8 & & B 4 R
B(HRE=100 uM)- %A BHEHZ > %0~ 10~ 20 -
40 ~ 60~ 12081240 4B R5 B — A FI A K20 1) > H %
ANBERABB W EZXLC/MSE — w4 g 3% 4 4% 5 & i
S ZHPLCY - 4 AO6-FLimk B A K A B E - N25C 8
37TC T & - LC/MSA % th A e s T X BE - &5 # 8
FEEMHLERETZEAEMH AR KRARETESR — &
Bl B3 E 2o - B — 05 M B 2 Bl R JE 48 # 78
Al =085 28 bk~ - BAREFTH ()R BEFEM=0 »4&
AL > E R =24004 1t X WE B LB F 5 G R o K
B EAFR ABE R FEZTH AIn 2/k, o & A T k4L iE 4T
HEE - LU FHMEET

o T EAMTOAMEIETEABA LB IMRAETRIK
ZHBFPHPHT A A @B XM - Na-HMPASTF 3% £ Ltk #
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Do HAEIRNRBRIRTZIRER(EARESHT » 40
0.5% F L g4 £ F >»25C) LB ENBR FR T 2 0FHH K
NZHE - THT MEINEBRTREIORSE  EHA
4% F90% X £ - R > %M B B R F )T (Augmentin) %
FRP R ERAENNERTARGES  ES AR
8 40% (% R Mehta, A.C., S. Hart-Davies, J. Payne and R.W.
Lacey, 1994. Stability of amoxicillin and potassium

clavulanate in a co-amoxicillin-clavulanate oral suspension.

J. Clin. Pharm. Ther. 19:313-315.) -

pH
R % R 74 65 50 40 25 1.2
(100 uM)
FE RN
AT % 3(25°C) 27 >24 >24 >24  >24  >24
AT % 3(37°C) 06 45 >24 >24 >24 >24

Na-HMPAS (25C) >24  >24 >24 >24  >24  >24
Na-HMPAS (37°C) >24 >24 >24 >24  >24  >24

B B (25C) >24 >24 >24 >24 12 0.6
¥ B B (37°C) >24 >24 >24 >24 09 ND
AT %3
BIFRTEM I 3R 5K 7R 10X

% 71 (%)*
1.51 mg/ml** ND 103 98 104 O1***
(10 mg/kgk # & #
&)

AU ERZIBRENDHKEALCMSy 2 BARRE

ZAphET  BEREARERZPFHME - ND=XxA T
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*THERIFRAMZPpHE K68 FI0ORBMEFE4L4.T -
TR H B BB IR AMERE KRB Y 0 4955
HKARB IR AREZ2R A BFHRABEBZLE  #
FlAT 88 38 — R4 R/ RE B KR E > B & AT %3 - Na-HMPAS
BAEHMBEEZ o B RITH - BEHELHLI90 ulh (D 4k
W3TC 2967 o # £ F » N37C TR ASH4) & A ll
pl 10 mMIt &S H 2 100% FEFRMABRE - %A 8 & &
FHE A0 1~2~5-10~20-~30260045 ] E — 4 7
PA00 L) # 22000 175/252 B5/3%i@ S8 + - # A #
O REBFRBEESHMF O EA2001EHLC/MSE — m
BEYEAAAEERERZHPLCY - LC/MS 4 #1412 8 F 4
XNBEE - EoMh T EEFHERETZHEE[MH > AR
WMAREEF—BHBEREGZILEY - -2 R K
R E LA AR H NS =08 2 F o tb kT o B EE # (k)
Bh =044 ZHM=240041t2 %8 52 E
Wbt o BRFEFIHEABR-—KEZH AIn 2/k, > ik

SRR BT EER  ERFHEANT AT -

B E M
(100 pM) =R R £ & %) %+ A %
F % #

Al % 3 284 <2044 28454 36404 <2044
37°C

Na-HMPAS | 3.9/ 8% 3.4/ 8% >4 ) BF >4,)N B >4\ 8%
37°C

] >4/ 8 33085 2.8/ 8F 3.6/ BF 2.6/ BF
37°C
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MEILEFREABEAMIB T AN BABARKZ TH#
PHT B A @ g X EM -AME3RAARBWEZ LE F2K
RECEFT TR RKE > FRBEEFKBARO6PS -
HMPAS - Na-HMPAS®E %2 F B A BN B M B B 2 A RE T
"o LEAMKPHT - BEERmABLEDA N LR T RE R

» 2Na-HMPASIa W A B P R R K £ 2% &M -

T4 10
Al 37 B W pHME F 2 4 %] 7F M

B BRBRAATEABEFHEPERTAH  BAHLE

ARGLAEBRTFIBRFLES  ZBERERALTRASERHFZ

LBy BWBERAR-—HEAE > BB FMA40%H
EHRBEERESFRRK  MmM60%4H BRI EAEEF - 38R
KAFEBerry, VVEAZH R N RKRER PHIRW X4 H 3 &£
ZEBRMEFTRERNFEIAB T AME/SB B BB 2 v g A
B4 2 % 32 % A £ 3 /71 (Abstract B988, 41°' Interscience
Conference on Antimicrobial Agents and Chemotherapy,
December 16-19'", 2001 Chicago, IL.)» § #1 #84& = /N 8§ &
ZpHAE B M 28R 8 THAEKRE24)F L8 2 pHP ]
B #E~ A6.4(%5 B A5.4-7.8) -

ROITA T~ > ATE3APH<6OSTIHF R E » F & 5 # 1t
R 6-58-HMPAS - B 7 &£ A48 A B X pHIE # T tb s AT % 3 412
Na-HMPASz S -m & i Eg 4 4l & &4 > & % £pH6.027.0
TR EEmMAEILSHHIRLTEM-16 -, & %85 2 1C5, - # %
Bom o £ pH6.08 » AT Bk BAL R Bl Z BB T - A E
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327 HITEM-1 6 -m 88 B8 2 & 4 (1C5,>100 M) R =
» EpH 7.08F - AT BB AL R E AP BB 0 X B B33 4
» P Ak X 6- 5 -HMPAS# sk B -9 & 82 5 A7 2% & = 0 %] 45
A& K7W pH6.08% -

I[Cso( e M)
Al & 3 6- 5 -HMPAS
A B 1% B TEM-1 pH 6.0 > 100 0.37
R B2 B TEM-1 pH 7.0 2.2 0.12

6l 11
BRUMMECER N O RARRTH F)

WA BIVNERI A TEHE N PHEPHT 25k % % #
H3054E > TR AEKRPEAB KM > B kA A Caco-2
R ERSA M EE T BELARATATERLNE - R

CERA TN BRAMEERX AN A S AT ER LM LS
BemAM®- b EREARTEERT LELAERE
RBEABYT Z R AN BAEAEEE R 2Z48H
£ (48 M 1% #=0.971)(% & Chiou, W.L. and A. Barve, 1998.
Linear correlation of the fraction of oral dose absorbed of 64
drugs between humans and rats. Pharm. Res. 15:1792-
L795) - R4 sbqa Ml > T A K2 R R FER A 2 R LK

AR T B B RERBANBZLI @B EE6- L -HMPASH
AP 2 RRMERK - B> RERZOBRABERTHZ 5 #
AR LN Z B 5 2 AR R AR B M

UAR AT A R 2 E k1 U Na-HMPAS ~ AT %1 -~ 2+ 3
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B4~ REGISZ A H B AL BT SaA =8 e+
M HE N SR #F Bk § % % Sprague-Dawley X % & (200-225 gm)
c B U R BEXBRATER B A B IR R XA R
KEmME - R TATES  FAELLSGHHER o HE L4hE

Mok 4 R IE R E B - Bk o s E LA ME A T70/20/10 Kk
/Chremophore/ Z B ¥ & % & & & (PO) & A 3% & -
HEe ok E2TERHAD > NMEiE10 mg/kg 6-P-HMPAS

®

BE > B EBEMAEIOml/kg - Na-HMPAS 14 & # Bk 1 %

belo

# > BEAIOmgkg RFEEABETH £ (6-p-HMPASE &) -

e

AR EBO 1530 24 123 f15/ 5K M #h o
FERERF LR THAARFEL-20C - RTFTX TR
Bl S M AR T 26-5-HMPAS » B & & 0 4% % B & % k. I
REZXPFPHYREBENSFHZELN d0FHMBEZRHLTR
EXHMB  ERGAEEBEHREE L AT LR EE M
HN M 2R R T EORAUCO-y gy BREHHR
HEABMZEMEALEZREARAFHBEZ A R EEHRE 2B
T A R AH Kk FEF #(Kel)o 4 % ¥ 7 #7 2 1n 2/Kel
fE3t o WCestyugpuny/Kelfd F BAKRLHMELEMREZEZ &M
(AUC, gmpg.co)’ B FCelStupumu R ERLBEMAEEE
BB AP REGBFHSH T ZEY - BAUC, . ugay it AUC,
wanoo X8R fE MR TEEMH(AUC, ) RAUC ., «

|

4
¥

A

e

g
yon

b

o % & X %H)&m:I}X-%Z’iia']%/AUC(O_OO)aﬁ%m&g@Xﬁ}.D;gi
Ao AT A X)) -
FRaliF 2P ARTHER T
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it & % gk BT RO B2 E R £
Na-HMPAS 6.0 1.6
AT % | 113.1 10.7
AT # 2 102.0 11.1
AT 2 3 92.4 6.0
AT % 4 111.1 8.8
R AT % 1 55.4 4.7
B2 AT 8 2 6.2 1.0
¥R AT 3 27.2 2.6
OB AT £ 4 6.8 0.9
A2 AT %S 46.5 1.4
HEBATZLO6 60.9 6.1
OB AT % 7 40.3 10.8
H O AT % 8 7.9 1.5
B3 BT % 9 12.3 2.0
R AT 10 10.9 1.7
OB AT 2 11 33.1 5.4
BB AT 2 12 20.4 1.0
¥R AT £ 13 37.6 3.7
R AT B 14 15.4 3.9

o b 0 KA AT & A oF B EE N B A 6- 5 -HMPAS ~ B
FCh X HBAB] RAMLE B E(H R R
2-14)z A # T H £ -

87130 _51-
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o M kR
AnpHikrT UKBERMMEAZTZ ;MG RELLT
Bk RULANRE - BRAEAKAABRARBEAR T &
TAAHMEREE -
HALC/MS/MSz e # e+ X BE LA -5 — wizig ik
EERBEEFEMRRA MY

Bt O Am s B (95:5 20 mMF B 4%/ B8 Bl A)ZpHA ©

5.0 o
5 # % 4= & Pheneomenex AQUA C18 4.6x50 mm o
BB M A B B 3 N967 1.2 mL MARSHR % ¢ % & o & T
Pl BB Ama BHRARQOOLD)E A5y g/mlét B
38 (sulbactam)tF & M A2 £ 24001 95:5Z #5 :20 mM ¥ & 4%
Pk AN E EA MK P > N3000 rpm T B S 1045 48 o
BREE R (400w 1) 2% 9 2 1.2 ml MARSHR®R % + o & Ao
A (O00 DEHR AT » RE 1% > N3000rpmT 8 0105 48
c B £ & KAB(H100u )& 4T 5 HF o
B R R
H % 4R API-3000 & A Turbo & B (& "8 B )4 1F 2 & 7 # X
71 E R -3000V
AT E: -25eV
w3 AE & 30 eV
REEZRAEAFILE o2 R H
R JE & #e

6-5 -HMPAS © 262=> 218
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4F B8 (A2 ) 232=> 140

BT AR E D 364=> 223

¥ B ¢ 198=> 136

BAERE R D 3448

T: A 5 ¥ 824k

E SRR 201

HPLC 1% #

B BEA 95 520mMF B 4% ¢ LB

A BB 95 STE : 20mM ¥ B 4%
oM R AR D Iml/ g 48
¥EEHAZIRE D H100u /54

BEMpEE

0-0.5 % 48 100%A

0.5-1 % 45 100%AZ% 100%B

1-1.5 445 100%B

1.5-2.0 45428 100%BZ 100%A

LLOQ=0.1y g/ml(6- 8 -HMPAS#1 32 it ¥ 5 % %) > 0.5 ¢ g/ml

(% 7 Bk )

ULOQ=50 ¢ g/ml(F7 &)

Baot=mM l/x €%

.

#
BAEE A B ES300-400%

AEZRZPAFHFRKRAR ' TRABEBAMNHRKE S

E
D FI00me/kgX MEBBR Y M AEI22 2 RBE R
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c M AR BEAZSC ISHE30 s RAMK C LB 5 K E KA
B P % X AL o AT AR A K B 4F AT 2 3(% # LLOQ 100
mg/ml) > b F L& RBETFRUWH > AT L3R R KB R6-75 -
HMPAS#& 7+ & NAF 8 2 F 3R + -

BBl 12
/ﬁ %& 9}\ ki g% N

HRRBAEH P REREXIRBEBAZL-N 8K
AfbE®R TR LEA =KL L-NERIBHE > T 478
3, %W BB M = ok P18 (tazobactam) ° iE = & ¥ 3 4] & H
RAFS2H @B FZLAR FHEB -E T ER B ES F B 4
HAE R REREZ T RE LB X Na-HMPAS# 31 %
AERARSELEAFEEIRBA YT Ao FHMEEX
B  TAFPXHBEBETFING-HMPASAE R AR L o B 2
ROB-1#21TEM-18 % L @ ¥ WHh M B4 - =4 5 -1 8 %
Bgdp & Bl 8 T8 L KE ¥ 2BRO-12BRO-2% % £ /5
BEAFBIZND  U4FEEEFEES(R]) 3304 & 185 &
SR FEELRAAKTERZ M B-NEERE - &
= Na-HMPAS T & & 4 #] At A R 8 b % # #% 2 BRO-1 4
BRO-28& % » +3IC,,40.19u M -

B-MEREBrH B Edmy -NEBREExIC,,

B -/ B i B IC,( 1t M)*
& A& 47 B 38 6- 5-HMPAS |4 Jt B &
RO % @ B ROB-1 3.40 0.01 0.04
ATCC43334
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~ > +
RORCE o B

54A1173

TEM-1

4.78

0.02

FTHELRE
87A1178

ATCC43617

BRO-2

0.03

0.11

THIRRE
87A1115

BRO-1

0.011

0.143

0.14

FRAMREREA N L E s ET > B E B MER E A

£ o

H R A BERA(LEHREARBEREEHMZRERE)

Z B -NEEREE 2 & L& Mtk 88 Na-HMPAS 82 45 7 B 8 £

K #I4LZ HTEMAE b 8 B 2 8 -7 & 8 B (ESBLs) Z #7 #] &

A1+ £ ¥ Na-HMPAS# # 7 8 % % #LESBLs 2 % / 48 £ &

% o

S M A E P § B 2 B -7 B B S (BESBLs)(ICs,, 4 M) #p 4l

£ A

B -, B Bz e ap ) B IC (e M)*
B B Al AE 4 B e 6- 5 -HMPAS |4 ; % &
R #F & TEM-1 6.85 0.14 0.05
ATCC35218
R F R TEM-1 4.76 0.07 0.02
51A1101
B X 3 E 8RB TEM-3 0.55 <0.003 <0.003

87130

-55-




1250162

CF104
Bl X 3 E 186 KA TEM-5 4.68 0.08 <0.003
CF504

X% EMKREAB | TEM-10 23.19 0.39 >100

L-1

B K 5L E A8 KB TEM-12 5.86 0.27 <0.003
MCV37

B K 5L EE R E TEM-16 5.80 0.09 0.06
CF1304 ¢
B X U E A KB TEM-17 10.36 0.66 0.004
E264

B K AR E TEM-24 10.48 7.13 0.01
CF1104

ARG @A TEM-25 2.58 0.04 0.02
CF1609

B X UEMKE TEM-26 0.56 0.08 0.02 @
5657

7 E KA S6 Sme-I 15.65 0.68 19.55

TRRAWAIEREHANE I ET MY EEKEER E A
T o

— M £ & W ANa-HMPASZ 2 /1 48 & # # 1 Bk 42 o
B PL-NEGHRIBZEEAAREToA O PRI KB 2 )

RS #HERADGTELEL-NEBERIBEZ ARE2EHFB

ERRBXBRESEDK >H6-5-HMPASHE £ i T # &
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EEMARILG T FEESEMN R BANCCLS(H 8K T
Bx 4% & £ B & (National Committee for Clinical Laboratory

Standards) )# B X B Z T H R M > # % » UE T h2:15

4

-

BT FBME/ BB EIT N - ZE2ET 0 ARAE z

B

o

46% S -NEKEB(HE KT A T F M EF/ A BB S E T
BRFRET F M AE/6-B-HMPASK 3 2 58 B8 ¥ % 8 & MIC,, 81
MICqof& (75 B & FE 1k 50% % 90% 3K 8 = B 8 4k 4 £ o5 p7 %
Z RN HBE)S A B1E 20 g/ml @21 R B/
FEERIFEANAHIEE pgmle BEAE  ZBAIERLY T o
ZHEBETEFRERE

HRBEFTRERRAESEHRM T ERTIH T /AN E®
B 2 MICs08 MICy (5 % % & <0.125820.25 ¢ g/ml > R % #%
T A M K /6-8 -HMPAS 2 0.5811.0 u g/ml - 3 s ¥ % % &/
FEEQDZHEHMBEAO2AR1.0 g/ml o B b 2 fm o frid
ZMICsSA — R g B4 B H R E@B X L-N 8K 2%
NERFAEMME B AAFEED — K& A kb £ 2 PY
¥R KB F2BRO-1/28 £ -

Ad - -NEBEI AHH KSR E 2§ RSk
WA RERNTAEEERART AR IS M S &
HRABREEAST I FHEISEMETER S M L 4B

AR EBRA SR ABMESARE - PHRME S RAMEEE

EYAERARHFHMERAEBRTE R ARSI ERM » &
MICs & 4-8pu g/mlz 88BN - w5 EPBPHLMH 2% B & »
R P ERERIL R OB T M B 2548 R S E R R
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g

T & 18 & MICs -

RETAMETEBRNAAE B -N S48 £ 5 m T

FRCE/Hr BB 2:1 718141 Rl 2 m AT 0 H214
TR A MERAKR(E®EMICsE 1-8 4 g/ml)x & B ¥ & &
MICs, B MICq 5 3] £ 284 1 g/ml = & 1% > B R AT H @ & %
@2l FMETHRAES LR BB 128 58 E § &
ﬁﬁ%ﬁz%ﬁoﬁ@ﬁ%ﬁz%ﬁmm%%&%@%?
ZRETFMEARS c PHAMMAZEETEME MICs
,&oméﬁﬂgmmzﬁ@ﬁa’%&ﬁuaszx%gunwé
0.06 £ g/ml -
o M ik sk 4 A ik 1A 4R # NCCLS 3 FRM7-A4(1997 % 12 F 1
M100-S12, 2002) : RAM A Rz @ B X HEBRALE YD § &
TR Bk -M E 2 42 £ Jk (Methods for Dilution Antimicrobial
Susceptibility Tests for Bacteria that Grow Aerobically-
Approved Standard) ¥ 23 80 = ¥ ;& i 4T o
A&ﬁﬁzﬂ%ﬁm@%m%iﬁﬁziﬁém § Lk
k- REERINE 0 E ABKLAEL P (HTM, Remel

Diagnostics) £ 2 & A IN NaOH3 £ pH7.4> & & & & 8
oo BS0%H MR A AL EEA20% - 4 E b ¥R
BLATOARIHAMRE A FREIRKE > B AF
SYB Re ¥ & 2 K #)-F # (Mueller Hinton) % & & & - A & 8%
» A 50%H G B AR R E20% - PR A M E A -T0C T Ak o
EN iR B A RRAOCIL M B ERBIBEY - o 4 %4

MBERIZEZ UBEBAEEE BT R % M5 »DMSO
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S&

HBEBEBF > AR RXsmm it L P RI00uI> £10
BE2 BRI B AR Z B P [B1E 1047 ]84T —
RIIHRE2E > LB B RBER[ELILIT] BI12/4 8 K4
B2 B BERAHBE - S 2K BHELI00u 1 -
MECE B X ®EY 5> HAREA %A IN NaOHH £
pH7.4 > & 8 R BB XHTM#E T — A5 H B - 3 B H 6
RSN ERBE D ZEY-FTHELSERTHE B R ) F
Br ¥ 4E A O B At A a4 o B oM RN -TOC T Ak {5
AAT — R R o

BRAZAERBEARELENH w1%0 4 £1% GCHI[H
ANHFRBIZEAY-FTHRFEBR T > H5% COz A H ¢
NI3TC TR AE R - LR ERFRB AR E o
SHhERFLZEAY-FTHEFEE L RAERESETLE -

BRAZR A BFAEBRIRTAR —RIEHE BB ERN
WEABRBEREA T - HARBREZRAD M ERER AR L
@2 Eh HABREEAHIM S AR LD 8T 25
INBREEZ A -FTRERRADN LR EH 0+ 5
FRHRKE) MR LLEANL X AEREOD 25 K 4
% 7 0.5 McFarland # & % % & (#4152 x 10° CFU/ml) - #

BIFRZODgsA0.14° 57T 7L P B8] RALEMBEH E2-7 x
10°cfu/ml (# # # %200 ¢ 1) » & McFarland 4 & i /7 F 7] #
L o

TR REE o By NHIM® #% 21/100 o

FRAM XA BAFT R IR RBAY N B A T 24
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ShERE R Z AH-FTHEEERFTHELL00-

HEEB AR RIOUIFABLZEEANME R A X% B P 4
100 I b - RBRABHEBELBEL200]- REiBE
THBIAKR(W ELE )W E S M BARIRZIIL Y EREHE

EA22T7x10°CFU/ ml- w45 e E BN T
NEBBREZIBEABEFEL T T EHEERE D
T AEILFEREIOL] 10 mie & 4 2 & 8 kK b # 2 (%
HL1:1000) BHRELSE > RIOOUIBBZH 2 RE2BE 4L h
RAERBLIARELBMERZIT LN FEBLE - 2 4
%o OHRASOBEBH % AT BEHEEFEHEA5x10°CFU/ml -
ALBEMBEREMBIBETY  TRBAE B % T8
B2 B

ﬁ.

-4‘}5}

PR B R AR EREEBBEL > BB T BN R

EXZEBBAEIRAE > UB LT AR - 4588 2% 2

TREAR S - MAMBEEEANELT  »35C F %24

A EBNBER2ANE K FH - T YR EYH
NCCLS & # # R B % & & ATCC 49766 8 B £ 48 3 &
ATCC 496192 # {8 £ 2 » 4% 2 % B W & (NCCLS, M100-
S12,2002) +F Twwépe & £ -

g ) 13
RN

EEREREARRERE KX P B E6-8-HMPASH & 2 1
HLO-NBEIBERRBE X B-MEIEET 2 305 /% M- b Z
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EXZBBMEZHIEETO6-L-HMPASYH R g % 8 5 &
%:UL~ D —‘fn-‘”- —F‘ ﬁ'ﬁﬂ&**z,@ W@mﬂk@tz/g i"ﬂx
MENBEREE B

DBRZFTHEEBALERXFT SR EHSRELTH L
HE R MR E o 2 HH - kM %+ & (50-60 g)i
B SO 1R % 2 log 5-6 CPUZ AR E & i & 4F %
HKEEAREREP BHEZLISIE ML U4 A£500 uL
MAEOSY T A4 TR B PR EZ2RBT A M TR E
3Tz BB E-HRERRE(MID2R) REHEKL F 4
RE > HmEFBREENEED, -

RETAME/NEIAAT Tza b8 tnibs BE R
XA % 0 EHED A6-10 mg/kg> H HE7:1R& 14:12 @ A = &
REF  UEBTFMEEALE — B 050 & H kB
B

o

e

RIS RCEB L B AP kM CF-1%DBA/2/) &
R(18-20 ) X HB > HAALHEBRNEREEITN S A28 (H
Bl A 10% F5R F R3%EEE )P 2 log 2-6 CPUM % 4k 3%

2w E B HKA(S aureus) X FRE I KB EEEE

BS0Ou Lo BB 10 B4 AE200 LEZF0S%T &
B FERB TR AR TE B ER A E3(7:)2 b ik

TR E-XBREROGIAIR) - RERLBLFIRTE > b FE X

RETFHRE/ATE3286TAXRE NG L 2N A

—HEL-MEBERE (HEM mMET - — B ®mT > BT FH
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F/AMBEI M2 EMMERBI TR HARLT 0 A A
FlFH8 0 BHFTHEIRREI A AHMK) 712 @b @ %

E

i@
kld:lza e R AR - HEBREFLEHEEL 4% 5
ARE MAATHRABABRAEZHBEN &84T
cFr

P

MORA AT KA K b K b o fE e CF-1(18-20 )4 % i 8
%%4MHzMg&MWU%§Qﬁ%’ﬁN%W%ﬁ’%ﬁWE
BARISNE » MU S £200 LEHF0.5%F & 4 % & 4 5

TREZABR T IR ERNEIT: D2 @b T8 5-% 8
BRAEMIAIR) "ERELEIORE > §HF 2 HEHE
ED,, -

RBTEFBME AETEFME/TEIRAZ TTA A Y
M ERMR X B M (PDs, 4 22-25 mg/ke) R # # & % &

S S
\

BME AR X B MR (PDso 4 2.7-3.3 mg/kg) o & A E B b M A
AT AAEL-NBEE BT EMEzshis
6-5-HMPASE %M BB 2 MK & (F k&2 £ ##) -
MERMEAKRIPD N FHEHJRAML AR 24 20

MIC® & = & £ — % -

%

I

T

BRI NI RFEFERABRRIAGABBE LA+
—H 2T BEBRTEBRE/TE 3z b (T:1R14:1)
BOREZTHRNTHERZ TR - BB T M E/57 %
3 eMEERXF  HEREERARAR L LG

,F_
HREABDREAMKXLRE)RAAFA R AB R BER (& %2
~la

v

a0
By

KA ABRBARWELEMRE)Z Z8 9% M4g %
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MREIT BETEME/NEIZ ERAN KA B LE b
201 W B AMICH A7 0k P 843 2 75 88 4 F 1 — B o

¥k R ﬂi}é&}i/%‘%f%’}%}ﬁZ‘%%Wﬁ,é@%%’ﬁ(
& o 3% % )(ED50, mg/kg)

R H BT ABME A# 3  ABRTEME/ME AT

(7/1E451)) (7/1 ke 43))
DR P R A
TERCE B >50 >25 8.9/1.3! 9.9/1.4
(54A1218)2
S %*ﬁﬂ
TR E B >100 >25 9.8/1.4 13.4/1.9
(54A1218)
FEERKE  >100 >100 37.6/5.4 12.6/1.8
(87A1115)
SREHHKA
(01A0400) >100 >12.5 30.6/4.4 17.8/2.5
B K &K A
(53A0031) >200 >25 20.2/2.9 13.0/1.8
R B A2 R
(51A0257) >200 >100 62.2/8.9 146/20.8
ha R R AR

fifi K 423K 25 >25 21.8/3.1 21.8/3.1
(02J1095)
B % 483K B 3.3 >25 2.66/0.38 2.66/0.38
(0271016)
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'EomHaRERERT
N B REBF A ) B R E -
453 P BF R K Pfizer# B 8 # 2 ID% 3 -
HAFTREBEBFERARERE S #BRE
(& v 4% % )(EDS50, mg/kg)

RETF#ME ATE 3 mmy

(14/1 ¢k 1))

/AT B3

FEBERE  MmFH _EHRMERES-

/E‘%W#mﬁa%'fi

BT

(14/1tE 5))

DR T FEHE K

TR E Ao >50 >25 10.5/0.731 5.8/0.4
(54A1218)
REEE2HH K
TR E R >100 >25 12.3/0.88 37.9/2.7
(54A1218)
FTEIRKHA >100 >100 42.5/3.0 23.6/1.7
(87A1115)
SREH KA
(01A0400) >100 >12.5 94.2/6.7 24.4/1.7
fifi X 5L E 8 KA
(53A0031) >200  >25 23.4/1.7 23.4/1.7
R B 1% B
(51A0257) >200 >100 134/9.6 196/14
ha B XA K
B ¥ 483K B 25 >25 23.6/1.7 17.8/1.3
(027 1095)
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B R 423K B 3.3 >25 1.6/0.11 1.85/0.12

(02J1016)

‘%—@ﬁ@ﬁﬁﬁ%%%%%%ﬁvﬁ%;@&ﬁﬁﬁ-
N BE Bk BE o B] B E B

PR P T K A Pfizer¥ B ¥ 4 2 ID% I o
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B~ P XRARE
ARAGBT — Mo TEBR26-5-58F & F BI% 5 3

O

HO S

o B
ahae

ATRAEHKF A REBEY - TBHFLEABANE -
IEBEH TRAEZERZL-NBHEALERED — 4

N
=k
oy
T

BRELIITERSZIHRB 2R EmbHy o

TH T HERSL-NEERAEEZNEFALG D BN B R
AHEMEZT R EHEBTHREZL- NEBERAAETERS
EAHMMHMZAEZIARAERANE AL BELY -

et BT HREBREFAL NI B R EZFE &
HHALTZZHA GO R TER AL EZAL AR &m
b o
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X EARE

Prodrugs of 6-f- hydroxymethylpenicillanic ac1d

sulfone having the structure
HO S
N\)< E 0

wherein R is H or methyl, and solvates thereof, are
disclosed. BAlso disclosed are pharmaceutical
compositions comprising a prodrug of the present
invention, or a solvate thereof, an optional beta-lactam
antibiotic and at least one pharmaceutically acceptablé
carrier.

Further disclosed is a method for increasing the
therapeutic effectiveness of a beta-lactam antibiotic in
a mammal by administering an effective amount of a beta-
lactam antibiotic and an effectiveness—increasing amount
of a prodrug of the present invention, or a solvate
thereof.

Additionally disclosed is a method for treating a
bacterial infection in a mammal by administering a
therapeutically effective amount of a pharmaceutical
composition of the present invention to a mammal in need

thereof.
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* -HBERKLAE
(AREEREBL H () HE -
(D AREKBZAFREFIRFERNR !

B AREACERS  FHTREBRTBEASHUGLLR
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b b R R AOIE2A) (¢ >

#FREHNER

1.

— i FTEHEEZATE

' A _0
HO S
0
I

£ FRAEHK T A

BRBEFYFEIAEBRIAITE  EHBAETHEAZIH

o

(a) 4-Zi $-1- R 2 ¥ B [3.2.0] RK-2-#% 8 > 6-(BF &)
-33- = F A-7T-24&K-2 (IR)-1-(R 7 &8 A X )T & > 4,4-
=& 1% » (2S,5R,6R)-;

(b) 4-%5 % -1- 8 % # B [3.2.0] & x-2-% 8% » 6-(& F £
)-3.3-—F R -T-8 K-> (1S)-1- (R F& A A)T & »4,4-
= .14 > (2S,5R,6R)-;

(c) 4-Fi 3 -1-R s # B [3.20] R -2-% B > 6-(5& F %
)-3,3-=— F A -7-& K-> (IR/1S)-1-(KX ¥ & A X )T & >
4,4-= f, 1t 4 > (25,5R,6R)-; &

(d) 4-% 3 -1- 8 % 2 B [3.2.0] B -2-% 8 > 6-(8 F %
)33-—FA-T-AR-> (RFE@BAK)TE > 4,4-= 4
it 4 > (2S,5R,6R)-

—fE o F B AT B
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Q.0
HO S
N\)< CH, O
o i A
O//\o. 0

4, —HBRBL-NBHERAFTHAEAGDBNBERAARZ
BRHamby Has:
(RFEFHFEHELBFIRAZAE R
WMEY —HBHEFPTELSZRE - RV B MHFH -

5. RBETHIEHNEBRIE2BRabh Eraeas -k
A F -

6. REFPFEANRBAE S B2E R0t L PZRpL-NEBEE
WAEFTAREBEYTFME

7. BRETFH 37?']&?6@1%5@@%%’?&?%‘%%%4-
Ao -l-R A AEE[32.0] R E-2-H 8 6-(F X)-33-=F
A-7-84&-> (IR)-1(XRF®8A X)L &8 > 4,4-— R 1L
(2S,5R,6R)- °

8, — #RZHZLBL-NBEREREFTNFAALHHBRNERAAREZ
EBablh Ras
(a) 4-B 2 -1-R 2 ¥R [3.2.0] R %-2-> %k 6- (BF A

)-3,3-—F £ -7T-A K- (IR)-1- (XA FaAK)L B4 4-
— & 14 » (2S,5R,6R)- >
(b) BT FHE &
(c) BH FTHXZHA  -BRUEKHER -
9. LB e AR R REAaLY 0 KBS
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10.

11.

12.

13.

14.

15.

16.

(QBRBFEFFEANEEFLIRAIATE R

WEDY —#BE FTTHEXTZHRE  BREBHEH -
RETFEANGEFIAIBE R bYW A e p-NE
BIAEFE
BREBEFPFIEAHNELEFLIOCEZBE LY AFAL-NEE
B A EARBRBEYTFRE
BRETFIALBEINEZEZadh HTATES

4-Bid-l- R B ER[B20]KkK-2-%8  6-(87F %)3,3-=

¥A-7T-A K- (IR)-1-(RFEHBAKX)LE > 44-—RA1H

» (28,5R,6R)- °

A LER LERREEES & F Tk N

(a) 4-5 % -1-f 3 & B [3.2.00 k% -2-% % > 6- (B F 4
)-3,3-= F & -7T-& K-> (IR)-1- (R FERA X)L &4 ,4-
— &1t % > (2S,5R,6R)- >

(b) BEFFHREF > &

(c) BB FTHSZSZHEB  BRUAEXHER -

—HaAS B-NEBEENAFARBFHFINRBELZIRZ

MEza N ULANRIL-RNEBEBEREETNRALGD

BNERAMMZEYZ AR -

BREPFIEAGCBEI4EaZAE  HFYZRBL-MEBERE

FABBETAERME -

BREPHEARBELI4R15BZ ARG > £ FRANE B4

Ak -l-R i B[32.01kK-2-k 6-(F %)33-=F

R-7T-B K-> (IR)-1- (X P8 AR 8 » 4,4-= R Lt >
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(2S,5R,6R)- «

17. — #6454 B-RBEREAFARBETPHFINRLEBEFIRZ
M za bR BLANEEBAA B Y@ BRI ENZ
A ig e

1. RE T HEALBAEISEZAR R T A L-NEBEALLE
EARBYARE -

19. REFPF LALLM EITRISAZAR AP AAE R4
Hik-l-RRER[320]RKE-2-1# 6-(BF %X)33-=F
A-7-84&%-> (IR)-1-(RFBHBAKX)TE @ 4,4-— A1t >
(2S,5R,6R)- ©
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