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New Aminothiazolyl Cephalosporins. Synthesis and Biological Evaluation of 
7-[Alkoxyiminomethyl(2-aminothiazol-4-yl)acetamido]ceph-3-em-4- 

carboxylic Acids
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New aminothiazolyl cephalosporins with alkoxyiminomethyl(2-aminothiazol-4-yl)acetyl substituents at 7-position of 
cephems were synthesized starting from (2 -aminothiazol-4-yl)acetate via one carbon homologation followed by acylation 
with 7-aminoceph-3-em-4-carboxylic acid derivatives. These new aminothiazolyl cephalosporins exhibit promising in vitro 
activities against various strains including Gram positive bacteria.

Introduction

Cephalosporin antibiotics with aminothiazole as a part of 
7-position substituent have been increasingly popular in re
cent cephalosporin research.1 In connection with our studies 
in developing new oral cephalosporins, we have become in
terested in structural modification of aminothiazole acetic 
acid oxime side chain at 7-position of cephalosporins. Typi
cal structure of this 7-substituent is shown in the following 
formula (I):

It has occurred that alteration of the length of the tether 

chain at 2l position might lead to change in bi이(商cal ac
tivities. The simplest substituent at 7-position in cepha
losporins along this line is shown in the formula (II). We wish 
to report here the synthesis of the new cephalosporins having 
modified substit나ents at 7-position of cephems which can be 
represented by the general formula (II) and their antibac
terial activities.

Resutls and Discussion

The synthetic route to the aminothiazolylcephalosporins 
with one-carbon homologation at 2-position is shown in 
Scheme 1. Starting from ethyl (2-aminothiazol-4-yl) ace
tate (1), N- protected compound 2 was prepared.2 One car
bon homologation at 2-position was achieved by the reac
tion of 2 with methyl formate in the presence of a base 
followed by hydrolysis. Successful acylations by DCC pro
moted coupling were observed between the active esters(5) 
derived from 3 and the corresponding properly protected 
7-aminocephem-4-carboxylic acid 6 to form the coupled 
products 7. After acid hydrolysis of 7, the enols 8 were reacted
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with alkoxyamines (9) to provide the imines 10. Deprotection 
of 10 furnished the desired cephalosporins 11 and completed 
the synthetic sequence.

It was not clear whether the products after addition of al- 
koxyamines were imines (as the structures shown in Scheme 
1) or enamines. The imine structure was favored based upon 
the observed symmetry in structure by the analysis of th으 

NMR spectrum of the product 12(not 13) [only one kind of 
ethyl protons in NMR(CDC13,^): 1.33(t, 6H), 4.3(Xq, 4H)] 
as a model compound prepared from the reaction of diethyl 
2-formylmalonate with methoxyamine (Equation D-3

Complication due to the introduction of a stereocenter at 
2'-position is possible. In fact the HPLC analysis of 10a 
아lowed four separate isomers. We were able to separate 
these diastereomers and obtained their 'H-NMR spectra. 
Two of the four isomers after deprotection were objected to

(tBuOCO)2O 
DM90, RT

tBOC

HOOzCH9.nBuU
THF.-7C* —

5 X « Benzolrlazole(BT)

RT

11* ■ vinyl, Rj ■ CHj
11b R| - vinyl, H
11c R)■ 'rfnyl, Aj" CHjCO^H
11d ・OCONHa， R2-CH3

1으
A route which involves the coupling between acid 15 and 

cephem 6 was also investigated. Although addition of hydro
xyamines 9 to enol ether (e.g. 3) to prepare 14 was proceeded 
without any incident, synthesis of 15 from 14 proved dif
ficult, and all the attempts incl니ding hydrolysis to prepare 15 
from the corresponding ester 14 (R = CH3, benzyl, allyl, and 
etc) were met with failure presumably d니e to the bistability 
of acid 15.

14 R = C 니3

15 R 仁니

The representative cephalosporin derivatives prepared 
herein lla-d are shown in Scheme 1. Their MIC values were 
evaluated and summarized in Table 1. The two of the four 
isomers in 10a (designated 10a-l, 10a-2, 10a-3, and 10a-4 in 
which the last numbers stand for the order of elution in the 
HPLC separation), that is, lOa-늡 and 10a-4 were successfully 
separated as pure forms and submitted to biological evalua
tion after deprotection. The separation of the remaining two 
isomers having shorter retention times (e.g., 10a-l and 10a-2) 
was found to be difficult due to their unstability after separa
tion. The origin of this unstability as well as the assignment 

of the structures of the four isomers remains to be clarified. 
The MIC values indicated that lla-3 and lla-4 manifested 
better activities than the mixture of isomers before separa
tion. Therefore, the indication is that purification of the mix
ture of isomers could improve the biological activities.4 
Changes in the biological activities upon variation of the 
substitution at 3-position of cephems are also of interest. 
Carbamoyloxymethyl group at 3-position instead of vinyl 
brought a considerable improvement of the activities against 
Gram-positive and negative bacteria. The derivative 11c was 
prepared in the hope that it wo니d lead to an increase in the 
activity against Pseudomonas strains. R이ativ이y low activity 
of 11c could be attributed to its instability.

In summary, we have described a successf니 1 synthetic 
route to the new cephalosporins having modified substituent 
at 7-position of cephems and the evaluation of their an
tibacterial activities. Further 이ongation of the tether length 
in aminothiazole acetic acid oxime side chain are under cur
rent investigation in order to establish the optimum structure 
in terms of the biological activities.

Experimental

General. Proton nuclear magnetic resonance ('H NMR) 
spectra were obtained with one of the hallowing: a Jeol 
PMX60SI, a Varian FT-80A, or a Bruker AM 200 spectro
meter. Infrared (IR) spectra were obtained with a Perkin- 
Elmer 1310 spectrometer. The in vitro biological activity of 
±e cephalosporins prepared was determined by conven-
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Table 1. MIC Values of 나le Compounds Prepared

Strains Ila lla-3 lla-4 lib 11c lid
Streptococcus pyogenes A308 0.049 0.049 0.002 1.563 0.049 0.049
Streptococcus pyogenes A 77 100 0.025 0.004 0.781 0.025 0.013
Staphylococcus aureits S(>511 3.125 3.125 1.563 12.5 0.781 1.563
Staphylococcus aureits 285 3.125 3.125 3.125 12.5 0.781 1.563
Staphylococcus aureus 503 1.563 1.563 1.563 12.5 0.781 0.195
Escherichia coli ()55 1.563 1.563 0.781 12.5 3.125 0.195
Escherichia coli DC 0 3.125 3.125 3.125 25 6.25 0.391
Escherichia coli DC 2 0.781 0.781 0.391 25 6.25 0.098
Escherichia coli 1'EM 3.125 6.25 3.125 25 6.25 0.391
Pseudomonas aeruginosa 1771M 6.25 12.5 6.25 50 25 0.391
Salmonella typhimurium 0.781 1.563 0.781 12.5 1.563 0.098
Klebsiella aerogenes 1522 E 0.781 1.563 0.781 6.25 0.781 0.195
Enterobacter cloacae 1321E 0.781 0.781 0.391 6.25 0.781 0.049

tional agar dilution procedures.
Ethyl(2-^r/-butoxycarbonylimino-3-Zeri-butoxycar- 

bonylthiazol-4—yl)acetate (2). This compo니nd was pre
pared according to the method previo니sly reported.2 A solu
tion of 5 g (0.027 mol) of ethyl (2-aminothiazol-4-yl) acetate 
and 15 g (0.069 mole) of di-tert-butyldicarbonate in 8 ml of 
dimethyl sulfoxide (DMSO) was stirred for 7 days at room 
temperature. After the mixture was cooled to 0 °C, white 
solid was obtaind by the addition of 100 m/ of ice-cooled 
water. The s이id was filtered and dissolved in 70 ml of 
CH2C12. The organic layer was washed with water (50 ml x 3) 
and concentrated to provide crude product. Removal of im
purities by washing with petroleum ether provided 7.2g 
(69%) of 2 as solid.NMR(CDC13, S): 1.23(t, 3H), 1.5(Xs, 
9H), 1.58(s, 9H), 3.70(s, 2H), 4.15(q, 2H), 6.24(s, 1H).

Ethyl 2-(2-ZerZ-butoxycarbonylatninothiazol-4~vl)- 
3*methoxypropenoate (3). To a solution of l()g (0.026 
m이) of 2 in tetrahydrofuran (THF) was added 1.86g (0.029 
mol) of n-BuLi(Hexane solution) and 1.91g (0.3() mol) of 
methyl formate at ---------------The mixture was stirred at
-40—30 °C for 1.5 h and warmed to room temperature. 
Aqueous (10%) citric acid (26 mL, 0.015 mol) was added and 
stirred for 1() min. After concentration of the mixture, the 
residue was diluted with 10 m/ of water and extracted with 
CH2C12. Concentration of the organic layer followed by 
p니rification by column chromatography provided 6.4g (75%) 
of 3 as a crystalline solid (mp. 129—130°C). 'H-NMR(CDCh， 
& ): 1.15(t, 3H), 1.51(s, 9H), 3.82(s. 3H), 4.18(q, 2H), 7.08(s, 
1H), 7.56(s, 1H).

2-(2—ferf-Butoxycarbonylaminothiazol-4-yl)-3- 
methoxypropenoic acid (4). To a solution of 5.91 용 (0.018 
mol) of the ester 3 in the minimum amount of THF (ca. 10() 
m/) was added 50 m/ of 2 N NaOH solution. After the solu
tion was stirred for 1 clay at room temperat니re it was diluted 
with water and washed with CH2C12. The pH of the aqueous 
layer was adjusted to 4.0—5.5 using IN HC1 solution and ex
tracted with CH2C12. The organic layer was dried (MgSO^ 
and concentrated. Purification by silica gel cohimn chroma
tography afforded 3.8g (70%) of 4 as a solid [mp. 178 °C 
(dec)]. lH NMR (CDC%”、)： 1.53(s, 9H), 4.()3(s, 3H), 7.28(s, 
1H), 7.82(s, 1H).

Benzotriazol-1 -yl 2—(2-fert-butoxycarbonylamino- 
thlazol-4-yl)-3-methoxypropenoate (5). A solution of 1.2 

g (4.() mmol) of 4 and 0.54g (4.() mmol) of 1-hydroxybenzo- 
triaz아e hydrate in 120 m/of THF was cooled to ()°C. A solu
tion of 0.83 g(4 mmol) of A',Az - dicyclohexylcarbodiimide 
(I)CC) in 10() mL of THF was added and the resulting solu
tion was stirred for 3 days at room temperature. After filtra
tion. the filtrate was concentrated to about half volume, and 
then cooled to precipitate the residual by-products. The 
deposited impurities were filtered, and the filtrate was con
centrated to reduce the volume of the solution to 20—30 mZ. 
The crystallization of the desired product was intitiated by 
stirring at ()°C. Filtration followed by concentration provided 
the desired ester. After repeating 나le crystallization proce
dure a total of 1.3g (78%) of the desired ester 5 was as a white 
obtained crystal. IR(KBr, cm-1): 1780, 1730, 1640; 3H-NMR 
(CDC13, d )： 1.50(s, 9H), 4.13(s, 3H), 7.33(s, 1H), 
7.43 〜8.13(m, 4H), 8.45(s, 1H).

Benzhydryl 7-[[2—(2-fer/-butoxycarbonylaininothia- 
zol-4*yl)-3-methoxyl]propenoyl]amino—3-vinylceph— 
3-em-4-carboxylate (7a). A solution of ().4g( 1,() mmol) of 
benzhydryl 7^3 -amino-3-vinyl-3-cephem-4-carboxylate 
(6a) and 0.42g (1.() mmol) of benzotriazol-1-yl 2- 
(2-tert-butoxycarbonylaminothiazol-4-yl)-3-methoxypro- 
penoate (5) in 25 mZ of acetonitrile was stirred for 24 h at 
room temperature. The insolubles were filtered and the filt
rate was concentrated. After the residue was dissolved with 
2() ml of ethyl acetate, the solution was wa아此d with 10% 
HC1 solution, saturated NaHC()3. and saturated \aCl solu
tion, dried (MgSC)4) and concentrated. P니rification by silica 
gel column chromatography (hexane:ethyl acetate = 2:1) af
forded ().5()g (74%) of the acyation product 7a as a light 
yellow solid [mp 100-105 °C (dec)].旧 NMR(CDC13, S )： 
5.17(d, 9H, J = 5 Hz), 5.33(d, 1 니, J = 6 Hz), 5.9()(dd, 1H). 
7.()3(m, 2H), 7.40(s, 1 니), 7.5()(s, 10H), 7.90(s, 1 너), 8.97(br 
s, 1H), 10.13(d, 1H).

Benzhydryl 7-[[2-(2-ferZ-butoxycarbonylaminothia- 
zol-4-yl)-3-methoxy]propenoyl]amino-3-carbamoyl- 
oxvmethyl-3-cephem-4-carboxylate (7b). A solution of 
1.8g (4.36 mmol) of benzhydryl 7 -amino-3-carbamoyloxy- 
methyl-3-cephem-4-carboxylate (6b) and 1.91g (4.36 mmol) 
of benzotriazol-1-yl 2—(Z—tert—lNitoxycarbonylaminothiazol- 
i-yD-a-methoxypippenoate (5) in 16() ml of THF was stir
red for 20 h at room temperature. The stirring was continued 
for additional 3 h at 45~5()°C. The insol니bles were filtered 
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and the filtrate was concentrated. After the residue was 
dissolved with 20 ml of ethyl acetate, the solution was wash
ed with 10% HC1 solution, saturated NaHCO3, and saturated 
NaCl solution, dried (MgSOJ and concentrated. Purification 
by silica gel column chromatography (n-hexane: 어:hyl ace
tate =2:1) afforded 1.23g (39%) of the acylation product 7b as 
a light yellow solid. No attempt was made for the optimiza
tion of the yield. 'H-'MRICDCL，B)： 1.51(s, 9H), 3.4(m, 2H), 
3 8(s 3H), 4.8(d, 1H), 5.5()(dd, 산』), 5.2(br s, 2H), S8(dd, 1H, 
J = 6Hz),6.9(s, 1H), 70s, 1H), 7.4(s 10H), 7.8(s, lH),9.8(d, 
1H).

Benzhydrvl 7-[[2-(2-fert-butoxycarbonylaminothia- 
zol-4-yl)-2-formyl]acetyl]amino-3-vinylceph-3-em- 
4-caboxylate (8a). A solution of 1.2g (1.78 mmol) of ben- 
가】ydiyl 7-[[2-[2-/f7Y-butoxycarbonylaminothiazol-4-yl)-3- 
methoxy]propenoyl]amino-3-vinylceph-3-ein-4-carbox- 
ylate (40 m/) and 10% aqueous HC1 solution (2() m/) in 40 ml 
of THF was stirred for 24 h at room temperature. The solu
tion was concentrated and extracted with ethyl acetate. 1 he 
organic layer was washed with saturated sodium chloride 
solution, dried (MgSO4), and concentrated. Purification by 
passing through a short silica gel column followed by the ad
dition of mixed solvent (hexane: ethyl acetate = 20:1) provid
ed the white precipitate. Filtration provided the desired com
pound 8a as a white solid (0.59g, 디%). 'H-NMR(CDC13, ^)： 

1.40(s, 9H), 3.15(q, 2H), 4.73(d, 1H, J = 5 Hz), 4.90-5.50(m, 
3H), 6.33(s, 1H), 6.57(s. 1H), 6.9()(m, 1H), 7.25(s, 1()H), 
8.13(d, 1H, J = 7Hz), 10.90(brs, 1H). . .

Benzhydryl 7-[[2-(2-ferf-butoxycarbonylaminothia- 
zol-4-yl)-3-methoxyimino]propanoylamino-3-vinyl- 
ceph-3-em-4-carboxylate (10a). To a solution of me- 
thoxyamine hydrochloride (25-30% a이니s sokition, 1.8 ml, 
6.0 mmol) and 0.10g (0.15 mmol) of 8a in 5 m/ of acetonitrile 
was added aqueous NaHCO3 sohition to 저dj니st th흔 p니 to 
4~5. After stirring the solution for 3 h at room temperature, 
white solid was precipitated. Filtration aforded D.()5g (50%) 
of the desired compound as a white solid.

Separation of Isomers. Col니mn (Partisil), Solvent (n- 
Hexane: Ethyl ether = 3:1), Flow rate(2 m//min) for analytical 
scale sepration for ^-NMR spectra. Preparative scale 
separation for 10a-3 and 10a-4 were achieved 니sing semipre
parative column chromatography: Column (LiChrosorb 
RP-18), Solvent (n-hexane:ethyl ether = 3:2), Flow rate (4 
mZ/min).

10a-l. iH-NMR(CDCL，$)： 1.48(s, 아』), 3.41(q, 2H), 
3.81(s, 3H), 4.45(d, 1H), 4.93(d, 1H), 5.22(d, 1H), 5.38(d, 
1H), 5.75(dd, 1H), 6.67(s, 1H), 6.90(s, 1H), 7.2()(s, 10H), 
7.55(d, 1H).

10a-2. 】H-NMR(CDC13, 8 )： 

3.87(s, 3H), 4.50(d, 나I), 5.01(d, 
1H), 5.81(dd, 1H), 6.71(s, 1H), 
7.62(d, 1H).

10a-3. 】H-NMR(CDC13, 3 )：

1.56(s, 9H). 3.48(q, 2H), 
1H), 5.29(cl, 11H), 5.46(d, 
6.97(s, 1H), 7.26(s. 10H),

___ _____ , . 1.48(s, 9H), 3.5()(q, 2H), 
3.82(s? 3H), 4.93(d, 1H), 5.08(d, 1H), 5.22(d, 1H), 5.39(d, 
1H), 5.77(dd, 1H), 6.66(s, 1H), 6.91(s, 1H), 7.()8(d, 1H), 
7.19(s, 1OH).____________________________________ m

10a-4. iH-NMR(CDC13M)： 1-48(s, 아。, 3.57(q, 2H), 
3.94(s, 3H), 5.01(d, 1H), 5.17(d, 1H), 5.30(d, 1H), 5.46(d, 
1H), 5.84(dd, 1H), 6.74(s, 1H), 6.97(s, 1H), 7.13(d, 1H), 
7.26(s, 10H).

7-[[2-(2-Aminothiazol-4-yl)-3-methoxyimino]pro-

panoyl]amino-3vinylceph-3-em-4-carboxylic add 
(Ha). To a solution of 0.2m/(1.8 mmol) ot anisole in 2.0 m/ 
(26.0 mmol) of trifluoroacetic acid was added a solution of 
0.05g (0.07 mmol) of 9a in 1.5 ml of CH2C12 dropwise atO°C 
and the resulting sol니tion w가s stirred for 1 h at room temper
ature. The solution was concentrated and dried under 
vacuum. Trituration with ether flowed by filtration furnish
ed 0.027g (90%) of the desired compound as light yellow col
ored solid, lla-3 and lla-4 were prepared by the same pro
cedure from 10a-3 (79%) and 10a-4 (54%), respectively. 
lla-3: 'H-NMRfDMSO-d^ 廿 ): 3.65(q, 가I), 3.88(s, 3H), 
5.21(d, 1H), 5.31(d, 1H), 5.44(d, 1H), 5.72(d, 1H), 6.09(q, 1H), 
6.46(s, 1H), 7.06(q, 1H), 7.21(br s, 2H), 7.66(d, 1H). Ha-4 
^I-NMRCDMSO-d^ 步): 3.66(q, 산I), 3.89(s, 3H), 5.21(d, 1H), 
5.44(d, 나〔), 5.73(d, 1H), 6J0(q, 1H), 6.45(s, 1H), 7.20(br s, 
2H), 7.68(d, 1H).

Benzhydryl 7-[[2-[2-tert-butoxycarbonylaminothia- 
zol-4-yl)-3-hydroxyimino]propanoyl]-aiiiino-3-viny- 
lc€ph-3-em-4-carboxylate (10b). Hydroxylamine hy
drochloride (0.30g, 4.3 mmol) was dissolved in 5 mZ of water 
and 15 m/ of acetonitrile. While stirring, 0.30g (0.45 mmol) of 
8a was dissolved and 2 N aqueous NaOH solution was added 
이owly to adjust the pH to 5~6. After stirring for 30 min at 
room temperature, the solution was extracted with ethyl 
acetate. The organic layer was washed with water, saturated 
sodium chloride solution, dried (MgSO4), and concentrated. 
Addition of hexane to the residue followed by filtration pro
vided 0.25g (82%) of 10b as a white solid, 旧-NMR (CDC13, 
#)： 1.58(s, 9H), 3.46(m, 산I), 5.00(d, 1H), 5.27-5.50(m, 3H), 
5.85(dd, 1H), 6.80(s, 1H). 7.03(s, 나I). 7.1 l(m, 1H), 7.35(s, 
10H), 7.80(m, 1H).

7-[[2-Aminothiazol-4-yl)-3-hydroxyimino]propa- 
noyl]amino—3—vinylceph—3—em—4—carboxylic acid 
(Hb). A solution of 0.5 ml (4.5 mmol) of anisole in 4.0 ml 
(52.0 mmol) of trifluoroacetic acid was cooled at ()°C A 응。lu- 
tion of ().20g (0.18 mmol) of 10b in 3.5 m/ of CH2C12 was add
ed dropwise at () °C and the resulting solution was stirred for 
1 h at room temperature. The solution wa응 concentrated and 
dried under vacuum. Trituration with e버er followed by 
filtration furnished 0.056g (78%) of the 거『sired compound as 
a light yellow colored solid. 'H NMR(DMSO-dfi, S)： 3.7R(q, 
2H). 4.9()(d, 나4), 5.12(d, 1H), 5.37(d, 1H), 5.65(d, 1H), 
6.98(dd, 1H), 8.40(s, 1H).

Benzhydryl 7-[[2-(2- tert-butoxycarbonylamino- 
thiazol-4-yl)-2-formyl]acetyl]amino-3-carbamoyloxy- 
methylceph—3—cm—4—carboxylate (8b). A solution of 
().2g (0.28 mmol) of benzhydry 7-[[(2-(2- ^-tutoxycarbon- 
ylaminothiazol-4-yl)-3-methoxy]propenoyl]amino-3-carba- 
moyloxymethylceph—3-em-4—carboxylate (7b) and 3 mZ of 
10% aquous HC1 solution in 6 m/ of THF was stirred for 24 b 
at room temperature. After removal of 1 HF under reduced 
pressure, the solution was extracted with ethyl acetate. The 
organic layer was washed with saturated \aHCO3 and 
saturated XaCl solution, driedCMgSOJ, and concentrated. 
Purification by passing the residue through a short silica gel 
column followed by treatment of ethyl acetate and hexane 
provided 0.1g (51%) of 8b. ^-NMRCCDC^, d )• 1 -40(s, 9H), 
3.27(q, 2H), 4.50〜5.00(m, 3H), 5.60(dd, 1H), 6.40(s, 1H), 
7.22(s, 10H), 7.4(Xd, 1H).

Benzhydryl 7-[[2-(2- ferf-butoxycarbonylaminothia- 
zol-4-yl)-3-methoxyimino]propanoyl]ainino-3-carba- 
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moyloxymethylceph-3-em-4-carboxylate (lOd). To a 
solution of methoxyamine hydrochloride (25-30% aqueous 
solution, 1.0 ml, 3.3 mmol) and 0.08g (0.15 mmol) of 8b in 4 
ml of acetonitrile was added 2 N NaOH solution to adjust the 
pH of the solution to 5~6. After stirring for 30 min at room 
temperature, the solution was extracted with ethyl acetate. 
The organic layer was washed with water, saturated sodium 
chloride solution, dried (MgSO4) and concentrated. Addition 
of hexane to the residue followed by filtration pro
vided 0.076g (91%) of lOd as a white solid. 1H-NMR(CDC13,5'): 
1.60(s, 9H), 3.40(q, 2H), 3.95(d, 3H), 4.50-5.30(m, 3H), 
5.8(Xm, 1H), 6.68(s, 1H), 6.95(s, 1H), 7.38(s, 10H), 7.75(m, 
1H).

7—[[2-(2-Aminothia 宏이-4-yl)-3-methoxyimino]pro・ 
panoyljamino—3—carbamoyloxymethylceph— 3—em—4— 
carboxylic acid (lid). A solution of 0.1 ml (().9 mmol) of 
anisole in 1.0 m/ (13.0 mmol) of trifluoroacetic acid was cool
ed at () °C. A solution of ().20g (0.18 mmol) of lOd in 1.0 ml of 
CH2C12 was added dropwise at 0°C and stirred for 40 min at 
room temperature. The solution was concentrated, dried 
under vacuum. Trituration with ether followed by filtration 
furnished ().()19g (100%) of lid as a light yellow-colored 
solid. *H-NMR (DMSO-d6,^): 3.3()(q, 2H), 3.78(s, 3H).

A-ZerZ-Butoxycarbonylmethoxyphthalimide. To a 
suspension of 2g of A-hydroxyphthalimide (0.012 mol) in 8.4 
m/ of CH3CN were added 1.4g (0.013 mol) of Et;iN and 2.9g 
of Z-butyl bromoacetate. The mixture was heated at reflux 
for 1.5 h. When the reaction mixture was cooled to room 
temperature, solid was precipitated. The solid was dissolved 
with water and extracted with ethyl acetate. Concetration of 
the organic layer followed by treatment of the resulting 
residue with hexane produced 3.2g (94%) of the desired im
ide as a white solid. *H NMR(CDC13,时：1.48(s, 9H), 4.68(s, 
2H), 7.79(s, 4H).

^erZ-Butoxycarbonylmethoxyamine (9c). A solution 
of 3.07g (0.011 mol) of A-/-butoxycarbonylmethoxyphtali- 
mide in CH2C12 was added to a solution of hydrazine 
monohydrate (770 mg, 15 mmol) in 1.3 ml of EtOH. The so
lution was stirred for 30 min at room temperature after 
which it was concentrated. The resulting residue was ex
tracted with 5% aqueous HC1 solution. The aqueous layer 
was washed 하，ith ethyl ether and the pH was adjusted to 7.5 
by addition of ammonia water. After extraction with CH2C12 
and concentration of the organic phase afforded 410 mg 
(24.4%) of A-Z-butoxycarbonylmethoxyamine (9c) as an oil. 
No effort was made to optimize the yi이d. NMR(CDC13,^): 
1.50(s, 9H), 4.10(br s, 2H), 5.70(s, 4H.

Benzhydryl 7-[[2- {2-(AT- Zer^-butoxycarbonyl) 

aminothiazol—4-yl}—3— (t-butoxycarbonylmethoxy- 
imino} propanoyl]-amino]-3-vinylceph-3-em-4- 
carboxylate (10c). A solution of 88 mg (0.6 mmol) of Z-bu- 
toxycarbonylmethoxyamine (9c) and 200 mg (0.3 mmol) of 8a 
in 3 mZ of acetonitrile was stirred for 18 h at room 
temperature. After the solution was extracted with ethyl 
acetate, the organic layer was washed with water, saturated 
sodium chloride solution, dried (MgSOJ and concentrated. 
Purification by silica gel column chromatography 
(hexane:ethyl acetate = 1:1) afforded 190 mg (80%) of 10c as 
a white solid. ^-NMRfCDCl^ ^): 1.53(s, 9H), 1.65(s, 9H), 
3.56(q, 2H), 3.71(s, 3니), 5.03(d, 1H), 5.49(d, 1H), 5.93(dd, 
1H), 6.79(s, 1H), 7.01(s, 1H), 7.31(d, 1H), 7.45(10H, s).

7-[(2-(2-Aminothiazol-4—yl)—3-(carboxymethoxy* 
imino)propanoyl} amino]-3- vinylceph —3—em-4-car- 
boxylic acid (11c). To a solution of 0.2 ml (1.8 mmol) of 
anisole in 2.0 m/ (26.() mmol) of trifluoroacetic acid was add
ed a solution of 85 mg (0.11 mmol) of 10c in 2.0 mZ of CH2C12 
dropwise at 0 °C. After stirring for 1 h at room temperature, 
the solution was concentrated and dried under vacuum. 
Treatment with methanol-ehtyl acetate furnished 41 mg 
(79%) of 11c as a light yellow-colored solid. 旧-NMR

3.56(q, 2H), 3.65(s, 2H), 4.96(d, 1H), 5.15(d, 
1H), 5.41(d, 1H), 5.53(dd, 1H), 6.29(s, 1H), 6.70(q, 1H), 
6.71(s, 1H), 8.91(d, 1H).
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