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2 < Penicillin® 2} € §-X% 4-mercaptoazetidin-2-one(2a)-S & 7) 22 o) A B4 5}x}ul Et;No| }
pyridine %37]3}el| 4] acetyl chloride, methyl chloroformate, ethyl iodoacetate, diethyl azodicarboxylate S-£]
ARAAA 2} uhg3te] sulfurel] acetyl, methoxycarbonyl, ethoxycarbonylmethyl, diethoxycarbonylhydrazino
Apcto] Hatel 315HEo| Hc) b thiol?] methylationg methyl iodide2}2] ¥k 0.2 918 4= ¢| 7 diazo-
methane-$ AHg-8]of g} =3 HIHE 2a9] o] AANQ H3HE 3a9] WA E 3HHE 2a9) A 9] B %3},

ABSTRACT. The penicillin-derived 4-mercaptoazetidin-2-one(2a) was unstable in basic media, but
it reacted with electrophiles such as acetyl chloride, methyl chloroformate, ethyl iodoacetate, diethyl azodi-
carboxylate in the presence of triethylamine or pyridine to give the products such as S-acetyl, S-methoxy-
carbonyl, S-ethoxycarbonylmethyl, and S-diethoxycarbonylhydrazino compounds. However S-methylation
could not be done with methyl iodide, but with diazomethane. The reactivity of isomer 3a toward electro-

philes was almost the same as that of compound 2a.
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HuUAdHoeZHE F5% 4-mercaptoazetdin-2-
one(2a)2 Al APY AAAAM FHA=R
AotEl B3HEolcl. THF-H,0 &vllol 4] thiazolin 1
o] AgBF,Z 7}3lH thiazolin 32]¢] 7lpEsiz}
dojitmiA] silver mercaptide® A ztsln] o] & 3}
PEol| $3444E H7)5hH mercaptan 227} A
), =g thiazolin 18 ArZAs A 7183}
w 214 mercaptan 285 9% F Pt durHo g
mercaptanS AHE7E A o} disulfide 3HHER
W Ek=]7] 489 thiazolin 19) 7}523] ul-So| %
7181 413} of| AH| 2 £5Fo) @2} mercaptan 2a2]
F80) 8 Ao Rurl Hol QP

Thiazoline 13} 7] benzyl ester 7% HClE

At-g-8ted 7Rl e of A Abel o] mercaptan 282
A #+=]1}® methyl, p-nitrobenzyl®} diphenylmethyl
ester25-E{= NA] A2 mercaptan 3}§}HEo] 4
o}z o] 7% A= HClEch HCIOE AHe-&
o) g-0] o} =3} mercaptan 2a= thiazolin 19]
ubg-Fell A FHAR YA So] uksol Aodale A
<= it} Mercaptan 2a+= 1M HCI-MeOH(1 : 3)
o] #1573 thiazole S& Hahy H(140C )< 7}
S 3}3HE 52 WP, o)9} o] AYF ZAA
thiazole 52 W= 77 dxzoz Ahjid A
49 F7HA 2 A eks] mercaptand pH 704 ub
7171 ol 3% wlS BekAd AR gl
Sl ahebA] ester”] ®ab ofuE} acy7)el whe}

mercaptan®] Aol o} 7L dEF¥ 5 Uk
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sAlde g e §5% 4-Mercaptoazetidin-2-one®) ¥HeAl A 373

Mercaptan 2aE ©])-8-§ Tel3} whex E o3
Az o2 A7 $8akel ). Mercaptan 2a

+-BuOCI+} NB
g 4 9’ AIBN EAjsloa We moj7L)8
2431383 uh-g-a9° thienyl 2f)2te 7 H-3ko

cepham—é- 2L F s

Ay AP 2 RE] F 59 mercaptand A=A
Alefate] v i k¥ it} Mercaptan 2av
7] ZA s}l A acetyl chloride®, alkyl chlorofor-
mate'*2} ¥kg-3led thioesteri} thiocarbamate2
A A &=, mercaptan 3a= acyl halide$} a-halo-
ketone 32 g-haloester®} v+-g-gcH!, 121} mer-
captan 3a$} methyl iodide] ¥F-g-oll4] methyl sul-
fide 3ex A2 AR 9om? thiazole 51} me-
thyl sulfide 6¢] F4AdEo]c}s & Nel side
chain®] ¢+ mercaptan 42 A wlgx 9l
Acetyl chloride, dimethyl acetylenedicarboxylate,
methyl bromoacetates}= 23§ &8 el
9} methyl iodider} ethyl bromidesh= &o] =3}
Az A Wk g

]9} o] mercaptancl] =} YA W-gAJo)
apol7} lee o & ek B AT FEopx] A
ARG Aefg AlS-sle] A oA A] %2 mercap-
tan 2a¢l A A dTsta Fo g#A
mercaptan 3a®] 2343 ¥R A7) EF pe-
nicillinell 4 cephalosporin® & A#3h= Ao 2
o 4 ole F7HAE® mercaptan 2ar} 3aZHE
AT 5 deA] dopR A}l ol

dxo % oy

Thiazolin 13} #e] o}gl B F 7)el phenoxyace-
tyl7), 7}2E-A)4F E.57]) benzyl7)7} X &g A4
7FpE-) uhg-o 4 mercaptan 2a7} LA 2 Qoj A}
o B5V|E ARE A AR dojAA] e}
s 47)71 80152 st} webd phenoxy-
acetyl % benzyl o|~€H| 2 33}ES A7 WA
Atgkom o} acylZ|v) ol 28| 2919 vb-gA] zlol
ZAEA] st

24 mercaptan 2a2] IHEE EAPEMA oL
7z} CDCl; £ullol| 4] NMR spectra® #3bsld 2.1
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ppm peak(-SH)7} 4413 ztelA &4 dimer2 A
#eeA] B934 ok WAL SeME o= ¥
& o} EAE w3} k4l 2 A4 thiazole
5% odF A= 7] 2 galslr) J=
oz} SEEZ Ao, 4o} 7] 2A A B-
lactam 327} AX= A& & F Uk

Mercaptan 2a ¥h8-2 mercaptan 4 7-$-2} vl
A Et:N 7] EA38}ol| 4] acetyl chloride, methyl
chloroformate 2} ethyl iodoacetate X142} e} Ho}
¥ 582 R#Psled o, methyl iodidesHe A8}
A sk B-lactam 312)7} 2% 3}§HE 60] AR
T2}

Methylation-g A1%3}7] $]8} mercaptan 2as
diazomethane2 37}slsict TLCAlA A 2$ spot
7} #25191.om NMRe|A) 1899} 1.93 ppme] me-
thyl peak7} vJebton IRell4 1760 cm™! P-2e
peak® ‘Fob glsich o] 3Bl EtNE 7)3led
side chain?| ¢|F Aol ze] &3] WH-E A=
3l 1.84, 2.01, 2.26 ppm2] 37}%] methyl peakr}
A=A Gkl 3elr} #3g 33HE 60] YA
=Hgew NMRelA 517 ppm2| benzyl protongt
el 55 ppm H-29] splitting patterne e}
WA 95 Holn IRAAT 1760 cm B} ol
1730 cm™! ¥29] C=0 stretchinge] F3d 70|
t}. We}A diazomethanes}s] ¥k-$-o| 4= S-methy-
lationo] dejuiw] o] F Hge] ubgol Fods}x] ke
SHEE 2eE AT HEXE F Uk =7 o)
uhgoll ] o] F AjHe) Heolx FA= A sict T
o]F A C=S o]F Aol FAldl &Aske
3¢E A$ diazoethaned 7}sld C=S #Ag
(thione)3} 1,3-dipolar cycloadditiong d.271 ¥ N,
7} w4 thiirane$ Aok dex 9o

3k mercaptan 2a¢l diethyl azodicarboxylate-&
7tste] S3HE 2E =& FEE IE 4 U
Methyl ester 73-%- thiazolin 3}3}E-¢l] diethyl azodi-
carboxylates} AR 7}ahg ZlpRs)7l A= HA
ul2 AAEn], o] hydrazinothio 3&-Eo| d7}t
t-BuOClZ 7}3}% cephamelr} cephem® 343t
g oz 484 g
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A& ). =3 o] IFE-E(3)2 mercaptan 3acl]
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Mercaptan 3a= %%3% vle} 7r°] mercaptan 2a
o] Et;N& 7}3le 5h& 4= §12 thiazolin 19 ENE
7¥sted o] AL Aol H3HEE HCIO, At
ZA N A FpeRdsle] FulEgen! o] 27
< AEslgeoy A AHRZe 2& 77 ek
oAl 2 mercaptan 3a% EGN 7] FE5 el A
acetyl chloride, methyl chloroformate, ethyl iodoa-
cetate, diethyl azodicarboxylate} ¥H$-3to] sulfide
3b, 3¢, 3d, 3f= A F= 0, methyl sulfide 3e= sul-
fide 2e9} ©}F7}RE methyl iodideE o]8-3lH
e 2= 9193 diazomethaned 7}5te] Y 5
9]¢l ¥ phenyl isothiocyanate®} mercaptan
2av} 3a3] HRgol A o7 AAEe] RAHANLH
8 B-lactam 2|7} A HPER T2E
Q‘{ls}ﬂ sk

0]t 0 2 mercaptan 2a% 3as}t vl7lA|E A5
A& Aok 12l I3 gle] vk 5 ek
o] kg AAE w5 313HE ) N9 side chaing
W 33}e] penicilline]t} cephalosporin F= & §
A d€7F oot B dFAdMe o B2 A4
A4 Aleka ud = gl 2SS AFFeldh

C

'H-NMR 2# =% Varian EM 360L(60 MHz)
NMR #3372} Bruker AC 250(250 MHz) £-334-%
ARa-3te] ¢dglor, FT-IR 2% &3 Nicolet MX-
IE IR ¥333%AE AH-3td dsich. NMRel| 49
Wy EFEae TMSE A4k ed, g3td e
2 ppm 292 ehfdc} %= YamatoA}2]
MODEL MP-21 23 A& AH-3t5 2, BA3HA
okstch. TLCE 0.2 mm Silica gel 60 F-254(E. Me-
rck) e AHg-sle] AfElg o, g BRlE TN
£ Silica gel(70~230 mesh ASTM, E. Merck)<
AHg-ste A sk Sl 19 /‘] okg A FF3ted
AHgdlg s 55 13 3/ A4S AHEk

2 yt9) Aok AldrichAF A F& *}%—3}931‘4. B}t
E 1, 2a, 2b, 3a, 3bt 7|ES] EHE AP

(3R, 4R)-1-
penyl)-4-methoxycarbonylthio-3-phenoxyacetami-
doazetidin-2-one (2¢)2] $H4. 4-Mercaptoazeti-
din-2-one(2a)(100 mg, 0.23 mmol)-& CH,Cl(10 mf)
o] =9] ¥ pyridine(0.04 m/, 0.45 mmol) ¥ methyl
chloroformate(0.03 mi, 0.34 mmol)2 ¥ A4
147k FoF HojFoh WHES CHLL 0 m)E &
¥ 5% G4 LYo g FEa FHTE AL
o #7138 F4 3 mtdlge g ARA|A.
%71 £mME AANH 80 mg(71%)e] FA QA7
oA}, 'H-NMR(60 MHz, CDCl;) & 1.86(s, 3H,
CH,), 3.65(s, 3H, OCHs>), 4.45(s, 2H, CH,CO), 4.76~
5.55(m, 6H, CH,, CO,CH,, H-4, H), 5.75(d, 1H, H-
3), 6.70~7.62(m, 11H, 2Ph, NH).

(3R,4R)-1
penyl)-4-ethoxycarbonyl-methylthio-3-phenoxya-
cetamidoazetidin-2-one (2d)2] #4. 4-Mercap-
toazetidin-2-one(2a)(100 mg, 0.23 mmol)2 X3
CH,CI(10 m)o] =<l 5?‘— —10C 3}l A pyridine
(0.02 m/, 0.25 mmol) & ¥-2 t}S, ethyl iodoacetate
(0.03ml, 025 mmoD)E 21 1|7k F<k AHeiEo)h

s8-8 CHLLA0mNE F3 F 5% A4 74
o F3slu ZF5Y brinel2 AL of F

712& F i v AzAc S E
A A3 EtOAc-n-Hexane(2 : 3)8] A7/ 4ol & 4}

(Benzyloxycarbonyl-2-methyl-1-pro-

-(Benzyloxycarbonyl-2-methyl-1-pro-
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HuyAdgde g ve F5% 4-Mercaptoazetidin-2-one2] ¥W&A A+ 375

43l fHazvieadga]z Fejsid R=032 3
A 2347} 105 mg(88%) oAt} mp. 143~145C;
'H-NMR(60 MHz, CDCl) & 1.37(t, 3H, CHy), 1.74(s,
3H, CHj), 347(s, 2H, S-CHj), 4.15(q, 2H, OCH,),
4.55(s, 2H, CH,CO), 4.90~5.35(m, 7H), 6.76~7.43
(m, 10H, 2Ph), 7.92(m, 1H, NH); IR(KBr) 34(p,
1780, 1730 cm ™.

(3R,4R)- 1-(Benzyloxycarbonyl-2-methyl-1-pro-
penyl)-4-methylthio- 3-phenoxyacetamidoazetidin-
2-one (2¢)2] B, 4-Mercaptoazetidin-2-one(2
a)(100 mg, 0.23 mmol)& CH,Cl;-ethero] <l %
etherel] 5o} 91+ diazomethane & 7}3kc}. 30%-3}
HojF I dol ¢l diazomethaneS A A3}7] 9
8led acetic acidE $et) Astslel A o] E AA
3l v o] HAE e} EtOAc-Hexane(2 : 3)9)
A7 Bl & AHgEle fa e E Fefaid
R=034 A7} 72 mg(71%) YAk 'H-NMR
(250 MHz, CDCly) & 1.89%(s, 3H, CHy), 1.93(s, 3H,
SCH3), 4.55(s, 2H, CH,CO), 4.91~5.30(m, 5H), 5.55
(m, 1H, H-3), 6.90~7.35(m, 10H, 2Ph), 7.55(d, 1H,
NH); IR(neat) 3330, 2920, 1760, 1720, 1680 cm ™'

(3R, 4R)-1-
penyl)-4-diethoxycarbonylhydrazinothio-3-phenox-
yacetamidoazetidin-2-one (22| $H4. 4-Merca
ptoazetidin-2-one(2a)(100 mg, 023 mmol)& CH,Cl,

o %ol & —10C 3}eol|A diethyl azodicarboxylate
(0.038 m/, 0.24 mmol) & F 2417} F<k AoAET}
CH.CLE &3 ¥ 5% 94 T8Ae= F33in
2559 brinee & AL o §71%& Fedty
4 A vladlg o R A2 Asstel A 4
& A A3 113 mg85%)Y 34 ZAE deck
EtOAc-Hexane 2.2 AN Z A3t} mp. 144~ 146C ;
H-NMR(250 MHz, CDCl;) & 1.21(t, 6H, 2CHj), 1.91
(s, 3H, CH»), 4.12(q, 4H, 2CH,), 4.55(s, 2H, CH;CQ),
492~558(m, 7H), 6.91~7.43(m, 11H, 2Ph, NH);
IR(KBr) 3300, 1770, 1740, 1730 cm™".

(3R, 4R)-1-
propenyl)-4-mercapto-3-phenoxyacetamidoazeti-
din-2-one (32)2] $#4. Thiazoline 1(200 mg, 0.45
mmol)-& CH,ClLoll =4 F triethylamine(0.06 m/,
0.45 mmol)-& 7}t Aol A 2417k F AolETh

(Benzyloxycarbonyl-2-methyl-1-pro-

(1-Benzyloxycarbonyl-2-methyl-1-

1994, Vol. 38 No. §

HHES 5% 4 TR %‘—i}*lﬂJ_ Eaipeat=t
s $715¢ FHdte F5 34t okl

AxAR0ck. zhetetellA 4ol & A At Ax
o] A gEE 200 mgs Ak o] 33EF
S EGSm) 2 CHXLLGB.SmNe EF3E< 30%
FHd ot 411 m)E AFHA Ay s
o} AgelA] 0% F AE g FHTE v}
dlo] E3lc} o) EEE CHLLE F%3t3 #7)
% 7 34 vtkdgeE AR {7] &
& k3t A AASHA 180 mg(87%) ] T4 o
A7} Ao}, 'H-NMR(60 MHz, CDCls) § 1.78(s,
3H, CHy), 2.01(s, 3H, CHjy), 2.12(s, 1H, SH), 3.77(s,
2H, COCHy), 4.48(d, 1H, J=4.0Hz, H-4), 5.01(,
2H, CO.CH,), 5.18(d, 1H, /=4.0 Hz, H-3), 7.02(bs,
1H, NH), 7.30(s, 10H, 2Ph); IR(CHCl;) 3300, 2260,
1780, 1740, 1650 cm™ 2.

(3R, 4R)-1
propenyl)-4-methoxycarbonylthio-3-phenoxyaceta-
midoazetidin-2-one (3c)2 $HM. 3HFE 2¢9] 3
Aupba T4 o2 100 mge) 3a=HE 74
mg(66%)2] 3c¢E AT 'H-NMR(250 MHz,
CDCly) & 2.11(s, 3H, CHa), 2.27(s, 3H, CHs), 3.74(s,
3H, CH»), 4.54(s, 2H, CH,CO), 5.20(m, 3H, CO,CH,,
H-4), 5.87(d, 1H, H-3), 6.88~7.38(m, 11H, 2Ph,
NH).

(3R,4R)-1-
propenyl)-4-ethoxycarbonylmethylthio-3-phenoxy-
acetamidoazetidin-2-one (3d)2] €. 313HE 2d
9] FAuy s Tdg o g 100 mge) 3azH-E)
75 mg(62%)2] 3dE #Asladcth. 'H-NMR(60 MHz,
CDCly) & 1.25(t, 3H, CH), 1.89(s, 3H, CHy), 2.19(s,
3H, CHs), 3.46(s, 2H, S-CH,), 4.15(q, 2H, CO.CH,),
4.50(s, 2H, CH,CO), 5.11~5.58(m, 4H, CH,, H-3,
H-4), 6.81~743(m, 10H, 2Ph), 7.92(m, 1H, NH);
IR(neat) 3400, 1780, 1730 cm ™%

(3R, 4R)-1-
propenyl)-4-methylthio-3-phenoxyacetamidoazeti-
din-2-one (3e)2| #M. 3IE 2eo TN
FU% o2 100 mge] 3aZ KB 67 mg(64%)<]
3eZ A sledc). 'H-NMR(250 MHz, CDCly) § 1.84
(s, 3H, CHj), 2.01(s, 3H, CH,), 2.26(s, 3H, CHy),
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4.56(s, 2H, CH,CO), 5.06~5.27(m, 3H, CO,CH;, H-
4), 547(m, 1H, H-3), 6.92~7.35(m, 11H, 2Ph, NH);
IR(neat) 3330, 2920, 1760, 1680 cm!.

(3R,4R)-1-(1-Benzyloxycarbonyl-2-methyl-1-
propenyl)-4-diethoxycarbonylhydrazinothio-3-phe-
noxyacetamidoazetidin-2-one (302] 4. 3}3E
2f9) FAdui e} U vPH o2 100 mgd] 3a= -
E] 102 mg(77%)2] 3E A5t} 'H-NMR(250
MHz, CDCly) 8 1.20(t, 6H, 2CHs), 2.15(s, 3H, CH3),
2.29(s, 3H, CH,), 4.08(m, 4H, 2CH.), 4.53(s, 2H,
CH,CO), 4.90~5.29(m, 4H, CO,CH,, H-3, H-4), 6.
92~7.36(m, 11H, 2Ph, NH); IR(neat) 3300, 1770,
1740, 1730 cm ™.
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