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Abstract—To a suspension of 1-cyclopropyl-6,8-difluoro-1,4-dihydro-7-{3,7-diazabicyclo[ 3.3.0Joct-
1(5)-en-3-yl}-4-0x0-3-quinoline carboxylic acid(C1) in sodium hydroxide solution and water is added
dropwise with stirring carbon disulfide. [6R-[6a, 7B(Z)]]-7-{{ [ (2-Amino-4-thiazoly)methoxyimino -
acetylJaminoJ-3-[ [ [ [ 7-(3-carboxy-1-cyclopropyl-6, 8-difluoro-1, 4-dihydro-4-oxo-7-guinolonyl)-3,7-dia-
zabicyclo[ 3.3.0]Joct-1(5)-en-3-yl Jthioxomethyl]thio Jmethyl ]-8-0x0-5-thia-1-azabicyclo[ 4.2.0 Joct-2-en-
2-carboxylic acid (DACD) was synthesized from 1-cyclopropyl-6,8-difluoro-1,4-dihydro-7-[ 7-(merca-
pto)thioxomethyl-{3,7-diazabicyclof 3.3.0Joct-1(5)-en-3-yl} ]-4-0x0-3-quinoline  carboxylic acid diso-
dium salt(C2) and cefotaxime. The in vitro activity of novel dual-action cephalosporin, DACD, was
compared with the in vitro activities of CENO(cefotaxime 3'-norfloxacin dithiocarbamate), cefota-
xime, and norfloxacin against a variety of bacterial species. In vitro activity of DACD was superior
to that of norfloxacin against Streptococcus pyogenes. Against Gram-positive and Gram-negative bac-
teria, its activity was almost equal to that of CENO.

Keywords [] Dual-action cephalosporins(DACs), {6R-[6a, 7(Z)]1]-7-[[[(2-Amino-4-thiazoly)methox-
yimino Jacetyl Jamino]-3-[ [ [ [ 7-(3-carboxy-1-cyclopropyl-6,8-difluoro-1, 4-dihydro-4-oxo-7-quinolonyl)-
3,7-diazabicyclo[ 3.3.0 Joct-1(5)-en-3-yl JthioxomethylJthio Jmethyl ]-8-0x0-5-thia-1-azabicyclo[4.2.0 ]-
oct-2-en-2-carboxylic acid (DACD), antibacterial activity.

Quinolone®} T} WA 2 B & Fojatd ggae)  HA=w* Y L A} norfloxacin®} B-lactam Alo)
Abe=ztg. o @ qolale], dvFA] A T2 3| o= 0~40%, ciprofloxacin®} imipenem Ate]of+& 10
P AE bacteria®] Ado] WEEols= o}E A4 %, enoxacin¥} cefsulodin A}o)ell= 28.5%2] &=
2 23} bacteria®] A&Ho] 7rase] vlepdrid A AEo] vebgtal 313 mdol X pseudomonas se-

w2 quinoloneE-2 Streplococcus pneumoniae 2} 7+ psisd @l ciprofloxacin/azlocillin -85l 2 rate)
kel 37\ A F 3 Pseudomonas aeruginosa s Ababe]l ZrAaEgoky Hoaskelnh =g Mz o=

o) ol A sh@o| ofshAl bt} whebA Pseu- FAAE HEFo] 3-E W in vitrool A Staphylo-
domonas aeruginosa®) 3 FFHL E3)17] AT coccus aureuset 3712 FF-2] Streptococcus speciesol]
o2 Y 2-& quinolone?} aminoglycosides, p-la-  HHEe] o] Aol b o]+ quino-
ctams, imipenem £-¢] H8-Folof djsl w2 d77} loneo] DNA gyrase®! A subunit® A& o &
A Al (coumermycin)-& DNA gyrase®] B subunitZ
PR el #AE o o] Ao AR Asl7] WEolegtm Maastelrk® o)AE  quino-
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lones} t}2 A oke] HEFE 2 o2 e
714 Qels FHROE o]|F &85t quinoloneo]
B-lactam &A1 cephalosporing 3tatH o= At
A)# dual-action cephalosporins(DACs)Z# =}-8-8}
T2 s At Ho #us ArsEz e
o]3= cephalosporin® 3'¢1x|el A& leaving
groupe] Q& o] FFHd Ego] Hrke MIYE
cephalosporin#| el #disled =3]gk Zelch
Cephalosporin®l 3'$1#]¢l| quinolone}2] 7§+ e}
2 3w ester-linked,” ¥ thioester-linked,'™® carba-
mate-linked,'*®?”  dithiocarbamate-linked*V#} amine-
linked®?® % 57} e FF& F ded o4
DACsol| g+ 37 O'Callaghan® Ho] &=
Edslgied olEe ¥ 3}§E3 omadine®]
M2 FFEe 445417]3 omadined] H4& A3}
A]710] dual-action agent®e] N 4sA3E AA
&9 o) 3 Lol Hoffmann-La Roche group® No-
rwich Eaton groupollA] & d7&%& sk Qlrh
7b7re] DACsell tl& Agaelel 4 cephalosporin}
quinolone moiety S thekstAl wA|7)e] @kl
=d| Hoffmann-La Rocheel| 4]+ cephalosporin®] 3'
91xo]| ester,”® thioester,”¥ carbamate bond'*” 2
© quarternary nitrogen®ell 2]g} quinolone®t} Z
sre |x3ledc)k 7 & ester bond efef Ro 23-
94246 Wk 4793} in vitrodell A 9] T spect-
rum< Enterobacteriaceae|® % 14 Neisseria
spp. ol 7 $FHE e vt Pseudomonas
aeruginosa, Enterococcus spp.et Bacteroides Sfragilis
e yAle] slola MiCe232 ug/miS veplieh?
ANHoz 714 Fi ol iyt tHe] ceftazi-
dime®) 90%°]1. cefoperzonee] 92%<)d9] wvl&l Ro
93-9424% 97% 2 Hrh A7 dHHES vepdiglich
Ro 23-9424¢l wjgr =H87]4Hel g AF9eA
cephalosporin® quinolone-& ¥4 % prodrug?] =t
82 in vitrool A F EAZ 2Hgstel $FHE
ehdichs kel o m in vitrooll 9] el gt
) ed-F1el 4] ciprofloxacin® imipenem®| &
23} w)zshebn Bastdrt & ester Hefs} car-
bamate 2.9k9] DACs®| ¥l el 4] carbamate-
linked dual-action cephalosporins?} ester-linked #
stE-Rch §H4lo) folatw b ¥ SHEIF F&
o] glort pduulel o] a2 A w2
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Norwich Eaton groupell4]% ester,'® thioester"”
ol dithiocarbamate?” & el 2] DACsell W& 4ol
AE=gledy 2 % dithiocarbamate 3}§E2 di-
thiocarbamoyl quinolone®] YA 3} k& kol
A A o) Eel AR AR AFEelA A
meke] WelolA FoEgls W 54, A=, allergy
uhg-3} ke Habg glo] v|QES] &S AAFTE
X yalgch

o]2]% cephalosporine| bacteria 4l =¥ WA
2 Ao FHE el T quinoloneS bacte-
ria®] DNA gyraseo| =-&3le] DNA BAE waj§
o2 FFHe e ? et HE o 2
1Mo g QA Asatgo] 7= Eg DACs® 24
FEEsly] §J7 FHer NEe A AL
A &5k

o] Alg]ell 4] cephalosporin& A 3Alt] SAA|Y
cefotaxime 2.8 #}] T quinolone moiety+ £ A+
Aol 4] §AEle] 7R $4) bicyclic quinolone®™-&
dithiocarbamate 3 e} 3}o] cefotaxime=} 2 §A]#
AN 2e DACsE HASLE in vitrool e FiHE
Agste] 1 ARE Hishs Hpolrh

Ay

Alet % 717|—Cefotaxime-S HoechstA} &£,
fleisch extract broth¢} Mueller-Hinton agar+ Di-
fcoAl AEL 21831911 horse serumE GibcoAt
A% 9l sheep bloodi= Korea mediar} #|E& A
4-8l9ir}, 7)e} A]eke AldrichAte} Janssenil] EP
F o]Ake Abgslgion] SulRss dubAQl Bioe®
A ste] ARg-E )

717]2 'H-NMR 9282 TMSE W¥RFEA
Z3}e3 300 MH; Bruker AM 300-300 NMR Spectro-
meterst 200 MH; Verian Gemini-200 NMR Spect-
rometerE Al8-3lo] ZAslg 3 IR A8 &3.2 Shi-
madzu Infrared Spectrophotometer(IR-435)8 AH&-
slo] Aglem Fae-g FA3] $s AHgE 7]
7]%  Automatic inoculator(MIC-2000, Dynatech,
USA)E AH&-313ic)

1-Cyclopropyl-6,8-difluoro-1,4-dihydro-7-[ 7-(mer-
capto)thioxomethyl-{3,7-diazabicyclo[ 3.3.0]oct-1(5)-
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en-3-yl}-4-ox0-3-quinoline carboxylic acid disodium
salt(C2)2] 8t — Adol4  1l-cyclopropyl-68-dif-
luoro-1,4-dihydro-7-{3,7-diazabicyclo[ 3.3.0Joct-1(5)-
en-3-yl}-4-o0x0-3-quinoline carboxylic acid®(C1) 4.00
g(10.71 mmole) & & 10 m/oll et 7|2 8 ds}el 4]
NaOH 0.77g(19.25 mmole)& Eoll 43]A|7]e] 7}
3 30 Bt mukelgich wREESEC CS; 0.84
ml(13.97 mmole)& acetone 500 miol 3)A{ste] H7}
3t 1A17F BoF aubsisich ARl AAES o7
dle] Qi o] LHEE E 200 /el LA oS
acetone IEFE 7hs] AAslele] EAsEE 279
(-8 1 52.8%)2 dgith TLC(n-BuOH : AcOH : H.O
=4:1:1); Rf=0.07, 'H-NMR(D,0, dppm): 0.92~
1.15(m, cyclopropyl-4H), 3.85(m, cyclopropyl-1H), 4.45
(s, diazabicyclo-8H), 7.60(d, Cs-1H), 8.35(s, C,-1H).

[6R-[6a, 7B-(Z)]1]1-7-[[[(2-Amino-4-thiazolyl)
methoxyiminoJacetyl Jamino]-3-[[[[7-(3-carboxy-1-
cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-quino-
lonyl)-3,7-diazabicyclo[3.3.0]oct-1(5)-en-3-yl ] thio-
xomethyl]thio]methyl]-8-0x0-5-thia-1-azabicyclo
[4.2.0]oct-2-en-2-carboxylic acid(DACD)2| £ —
Al & 4 1-cyclopropyl-6,8-difluoro-1,4-dihydro-7-[ 7-
(mercapto)thioxomethyl-{3,7-diazabicyclo[ 3.3.0Joct-1
(5)-en-3-yl} ]-4-ox0-3-quinoline carhoxylic acid diso-
dium salt(C2) 0.62g(1.26 mmole)-S & 10 m/el] 3=t
Al712. pH 75~8.09]4]  cefotaxime  0.50g(1.05
mmole)S Z 10 mioll $8A[7]e] =7}gF t}5- 45C
oAl 24417 muksteich A-2eflA wFEES 6N-
HCI=Z pH 4.0°2.2 FA43}3 ethyl acetate & F%-8}o]
FeaaE W EE A F ARA obg st
&3l ok Ethyl acetate 2 & 8tayd 3%l CH
OHE 718 E-dE8 F&3to] bsF3la 244
3}slo] EAE 0.10g(& - 11.3%)& 43k TLCn-
BuOH : AcOH : H,0=4:1:1); Rf=020, 'H-NMR
(DMSO-dg, dppm): 1.20(d, cyclopropyl-4H), 3.81(s,
methoxy-3H), 4.57(s, diazabicyclo-8H), 5.10(s, cepha
Ce-1H), 5.68(s, cepha C;-1H), 6.73(s, thiazole-1H),
7.32(s, NH.-2H), 7.75(d, quinolone C;-1H), 8.63(s,
quinolone C,-1H), 9.57(s, NH-1H).

A=l A28 DACsel DACDY W& in vitrooll
Ao g Ay of wlistr] $gk BAow o]w
B 33HE<4l desacetylcefotaxim® norfloxacine

o] dithiocarbamate el2 7ZA3s DACsE <#3
whho @ gHAjsled  [6R-[6a, 78-(2)1]-7-[LI(2-
Amino-4-thiazolyl)methoxyiminoJacetyl Jamino]-3-
[LL[4-(3-carboxy-1-cyclopropyl-6-fluoro-1,4-dihydro-
4-0x0-7-quinolonyl)-1-piperazinylJthioxomethyl]
thioJmethyl]-8-oxo-5-thia-1-azabicyclo[4.2.0Joct-2-
ene-2-carboxylic acid(CENO)E ¢t}
Antibacterial  activity(MIC)Z X — Streptococcus
=2 Mueller-Hinton agarell sheep blood& 10%7}
HxE AH7isted petri dishell A w oksled ALg-sleiz
2 9)e] 1759 #58 Mueller-Hinton agar slant
oA v kAl ZI ATl HAMEARFE A Strep-
tococcus 52 fleisch extract brothel] 10%-horse se-
rums Ariden 2 o]9] #5-2 fleisch extract
brothell 41 wi kA1 A Ay st AP Ao A}-45 =
2059 #FE AHEtg e w3 Ao
) o H2USHAFEE SHY doj} B
FHAEA) MICH vlasle] F3e] Jxaels
AAlstgich. DACDS] 2 AR5 ZAol= u)
aPEAE CENO, RFWEAZ cefotaxime}
norfloxacing AHg-3le] gz s|yyew AYPsl
dedl dAMME sMsie] HEgNEAe Fxo)
7+7} 100, 50, 25, 12.5, 6.25, 3.125, 1.563, 0.781, 0.391,
0.195, 0.089, 0.049, 0.025, 0.013, 0.007, 0.004, 0.002
(ug/mh)7} ==& 2A-sPch of 7)o ik 4l 20
F AT w2 24T oS Ao AYHFS
inoculation trayell 237 automatic inoculatorg o}
43} 10*CFU(colony forming unit)/spot& A &s}1
37C ol 4 18417F vl <kqt ¥ {oto R fasie] o)
= shEAle] FHAaks A Er(MIOE Halgich

4z 9 o

3EtE9l 4 —Cefotaxime2] 3'$1%2] acetoxy
groups sulfer-3 a4 =)3k-g-8 A]7]7] ]l A=
% ¥el9 quinolone moietyE dithiocarbamate &
B2 g F cefotaxime®} whg-A|7]o} EA53tES
Ak &, AHEE quinolone?! 3}31E(C1)-¢ Uizl
w o g §hAdsle] o] Eoll debAl7Ia W afe) A
NaOHE &l &32]17]e] H7}8F o}& CS, & acetone
FeFo] 3 A Aj7]e] H71stw quinolone?] dithiocar-
bamate disodium salt?} A=} o) acetoneol]
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E4Aolme AMER AL F Al Heh o F o
g F AA s 1% B o2 Bl &ajr2 Ae
acetone ®.2 ZAA ssl= x2hg 23] WHE-3le] e
(C2)E Airh

FHE(C2)E A -2ollA] Bl #er]7]a1pH 7.5~80
W ool A cefotaximed Eoll &3A7]o] 713 oh&
45T ol 4] 24A17F wb-gA]F1e). o] & AbAdE}Ete] ethyl
acetate & 22 5-& F23}3L ethyl acetate® 3%3}

I3 Af-Eel CH,OHE 718l A& 35 o
ZrabsSsla A 3lsle] 53513 DACDE 29
©}.(Scheme 1)

ECHAA HFECDHE FAs= FA A
CSyv BHFE(CDHH2 mole ratioE 1.3:19] v &2
g AHElGEY ol vbe F oo CS9
Al A acetone > & A AsERH ofigo] ¢17] of
Folr} 18} NaOH& 3o AH8-317 51 NaOHeJ
A AL folA kol HYE(C2)7F A dE b

F. i COOH F. COONa
ST el
c1

o
F. COONa

& 0
llzNJL—J-ﬂ \g\,"'&‘c“l & -E-N:I/N N
ociy o A

Cefotaxime

1m
Q
o F COOl
-&nm H
Hznis]ﬁ " J:N\g\/s-e.,{i;;§:l]
beiy ©

"O0H

DACD

Scheme 1-—Synthesis of [6R-[60,78(2)]]-7-[[[(2-
Amino-4-thiazolyl)methoxyiminoJacetyl]
amino-3-[ [[[7-(3-carboxy-1-cyclopropyl-6,
8-difluoro-1,4-dihydro-4-ox0-7-quinolonyl)-
3,7-diazabicyclo[ 3.3.0]oct-1(5)-en-3-yl-]
thioxomethyl]thioJmethyl}-8-0x0-5-thia-1-
azabicyclo[ 4.2.0 Joct-2-en-2-carboxylic  acid
(DACD).

a) CS,/NaOH/acetone-H,O/r t.,
b) pH 7.5~8.0/H,0/45T /24hr
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e AL o] 7] cefotaxime®} WH-dhs Aol 4]
cefotaxime S FZsted Fal%|7] affol] uwh-go] =
x5z 235hA et w2l NaOHE 3H313(C1)3-9)
Hk-8-2] mole ratio”} 2:12 x}g3lo} FAut AlA
BES-Aloll= mole ratioZ 1.8:1%2 Ab&3lgls ubg

e FHE(C2)E ol 2304712 acetone
AA g3 upg o AA sl =g cefotaximen}t
HHE(C2)9] ubgol A SFE(C2)E EFoll dgA)7]
B opibo @ pH75~800% ZAUsk: 23] F4

o] ol UMY 7% cefotaximed E-3)4]7)
ol dFE A=Y iAol #3HE(C2)
g o] §43] Asls 7] wlfelr}t. 283 cefo-

taximes} 338(C2)9) mole ratioZ 12: 12 cefota-
xime$ I AH4-31glEd] o]+ mole ratio?} 1:1%
el = w2 SFE(C2)7} EA3b) wie)n
Hk-g-o] b2 cefotaximeo| TLCA oA &A=
Mo zatch

Antibacterial activity(MIC) &% —DACDo| gk
g3 FHM EFZFYEHE cephalosporinA |
A= cefotaxime, quinolone?| o4+ norfloxacin, ¥|
NP EARE CENOE AHgsle] A3y Az
DACD~7} 13F}Ad+t<l Streptococcus pyogenesol| A=
Holut FAMIC, <0.002~0.013 yg/ml)e ek
o] Ro 23-94249] 3F='"VMIC, 0.015~0.5 pg/mi) X
o} 7}sHA el Streptococcus faecium MD 8bell
AE 73R FFHMIC, 3125 ug/mh)e  ehge]
CENOZXct} 7}3ta norfloxacin®} v)4:3F 3aH-%
vrelide}. =3 Staphylococcus aureuso = w)-$-
743 AFHMIC, 0.781~1.563 pg/m)g AU )
o]4} CENO, cefotaxime, norfloxacin®] &gz} n]
23kl e Ro 23-94249) &f3e] (MIC, 2- >16
ug/m) 2.2 A DACD®] gf#o] ot of 4 g}
=3

23843l Escherichia coli®) ] DACDS] &b
He (MIC, 0.391~3.125 pg/m) 24 g FaFH-&
7FA 3 lelA Ro 23-94249) sHEMIC, 0.12~
4.00 pyg/ml) 7} Bvls=3lg] o} CENO, cefotaxime =
norfloxacin@} wlssl] 2w 3}F2o] obatA viepydrt.
Pseudomonas aeruginosa®l 3+ DACDS] 7o
(MIC, 1.563~12.5 pyg/m/)& vtefdlo] CENO<| 3t
HMIC, 1563~25pug/m)3} H]5=8l3  cefotaxime
MIC, 6.25~12.5 ug/ml), Ro 23~9424(MIC, 2~32
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Table 1—Antibacterial activity(MIC) of [6R[-6a,78(Z)]]-7-[[L(2-Amino-4-thiazolyl)methoxyimino Jacetyl] amino]-3-
[LC [7—(3-carb0xy-1-cyclopropyl—6,8-dif1u0ro-1,4—dihydro-4—ox0-7—quinolonyl)—3,7-diazabicyclo[3.3.0] oct-1-
(5)-en-3-yl Jthioxomethyl Jthio Jmethyl ]-8-oxo-5-thia-1-azabicyclo[ 4.2.0]Joct-2-en-2-carboxylic acid (DACD).

Substance: DACD, CENO, Cefotaxime, Norfloxacin

(o]
8 s F COOH
N C-C-NH S
HZN—ILS—J—N J:NI \g\/s-&-mh' N
ocH, O A
OOH
DACD
No. Strains DACD CENO Cefotaxime Norfloxacin
1 Streptococcus pyogenes 308 A 0.013* <0.002 0.007 25
2 Streptococcus pyogenes 77 A <0.002 <0.002 <0.002 3125
3 Streptococcus faecium MD 8b 3.125 12.500 100 1.563
4 Staphylococcus aureus SG 511 1.563 0.781 1.563 0.391
5 Staphylococcus aureus 285 0.781 0.391 0.781 1.563
6  Staphylococcus aureus 503 1.563 1.563 1.563 1.563
7  Escherichia coli O 78 0.391 0.391 0.013 0.025
8  Escherichia coli DC 0 3.125 0.781 0.025 0.391
9  Escherichia coli DC 2 0.391 0.049 0.007 0.195
10 Escherichia coli TEM 0.781 0.781 0.025 0.049
11 Escherichia coli 1507E 1.563 0.781 0.025 0.781
12 Pseudomonas aeruginosa 9027 12.50 25.00 12.50 0.781
13 Pseudomonas aeruginosa 1592E 12.50 12.50 6.25 0.391
14 Pseudomonas aeruginosa 1771 12.50 12.50 6.25 0.391
15 Pseudomonas aeruginosa 1771M 1.563 1.563 0.049 0.195
16 Salmonella typhimurium 0.781 0.391 0.013 0.025
17 Klebsiella oxytoca 1082 E 0.195 0.391 0.781 0.025
18  Klebsiella aerogenes 1522 E 1.563 1.563 0.013 0.049
19  Enterobacter cloacae P99 1.563 1.563 100 0.049
20  Enterobacter cloacae 1321E 0.391 0.391 0.004 0.025
* ug/ml

pug/mi)e} o) w]s=d}lel o} norfloxacin(MIC, CENOMIC, 0.391~1.563 ug/ml), cefotaxime(MIC,
0.195~0.781 ug/ml) Hrh= 3t o] Ikt Salmo- 0.013~0.781 pyg/mH3}  B]&=3stgi e}t norfloxacin
nella typhimurium<| &) 4= DACDZ7KMIC, 0.781 (MIC, 0.025~0.049 pg/m) B rh= Fae] okg)orn
ug/mHE 7rgt S vpeble] CENOs9}) wlsé) Enterobacter cloacaed| 4}:= DACD2] #-Fo] (MIC,
AL} cefotaximeo|} norfloxacin B i &t o) 0.391~1563 ug/mHE CENO$t £t cefota-
okl or Ro 23-94242] Salmonella spp.o dldt & xime¥t} 9431} norfloxacin(MIC, 0.025~0.049
M MIC, 0.125~05ug/m)E BlZeahAl viel pg/mh)¥rhe ok gelAloh Ze{v} Ro 23-9424+=
vt gt o] (MIC, 0.12~16 pg/m))Z DACDS] &3 o]

21 8bel| Klebsiella aerogenesell o3l 41+= DACD7} ) £ el el A dF3E vk}l Ze]? cepha-
e SE=EMIC, 0.195~1.563 pg/mi)-S vheho] losporini®} quinolone®] A& t}2 zH27]Hel 2}&k

J. Pharm. Soc. Korea
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ol Abe
agkekd T ¥ 1%’%*&‘& E:‘T”ﬂ gk He &
spectrum$ 7hAw ¥

elytiTable D).
A B

1. Bicyclic quinoloned! 1-cyclopropyl-6,8-difluoro-
14-dihydro-7-{3,7-diazabicyclo[ 3.3.0]oct-1(5)-en-3-yl}-
4-0x0-3-quinoline carboxylic acid(C1)e|4] 1-cyclop-
ropyl-6,8-difluoro-1,4-dihydro-7-[ 7-(mercapto)thio-
xomethyl-{3,7-diazabicyclo[ 3.3.0]Joct-1(5)-en-3-yl} ]-
4-0x0-3-quinoline carboxylic acid disodium salt(C2)
2 A3 cefotaximed} #H$-A1#A A EL dual-action
{6R-[6a, 7p(Z)]1-7-[[[(2-Amino-4-
thiazolyl)methoxyiminoJacetylJamino}-3-[[[[7-(3-

cephalosporin<l

carboxy-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-
7-quinolonyl)-3,7-diazabicyclo[ 3.3.0Joct-1(5)-en-3-y! ]
thioxomethyl]thio Jmethyl]-8-0x0-5-thia-1-azabicyclo
[4.2.0]oct-2-en-2-carboxylic acid (DACD)E 343}
et

2. 3ol e-Fee dotrr] S in vitrool A
6% 9] A 9l 14F9) :LEL%M:L}oﬂ o gk 3
2SR FEMIO)E 54T 23 DACDE 1%
A 2Ebe-AdT Bel gk W 3 spect-
rum® $58& YL Jehigdoh

At g
B ATE Fshe o NMREM =858 4l
ﬁ%ﬂ@b’ﬂ%u«l ZE At MICHE A 28 F
Al ejekakAdAle) Falek vhapdat wbEEaAl ZRA

=3yt

8

Ho
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