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Abstract—The synthesis and physicochemical properties of a novel cephalosporin, DWC-751 are described.
DWC-751, (6R, 7R)-7-[(Z)-2-(2-aminothiazol-4-yl1)-2-methoxyiminoacetamido]-3-[ (1-methylbenzotriazol-3-ium)me-
thyl]-ceph-3-em-4-carboxylate monosulfate(IV,) was conveniently obtained by the conversion of compound(IV)
into the crystalline monosulfate. Adjusting pH 4.8-5.2 in ageous solution of the crude crystalline, compound(IV)
in the form of a crystalline pentahydrate was prepared with a high degree of purity. The influence of the
various organic and inorganic acids on the solubility of compoud(IV) and its salts, was examined. Particularly,
the solubility of DWC-751 was 92 mg/m/ at pH 1.7 and 233 mg/ml at pH 3.0. DWC-751 showed a broad antimic-
robial spectrum against gram-positive and negative bacteria.

Keywords [] DWC-751, hydrate, salt, solubility, cephalosporins, antibiotics.
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Scheme 1. Synthesis of DWC-751.
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AFS- g1t} TLC #-4 )+ silicagel plate(0.2 mm, 60F
254, Merck)Z +}2-3}yc)
20| st s AlEDannas} Christopher, 1990)

o4 fef =] oF 20 & wlolgel Y E 300 UE
7V o Apgste] 20~25C oA 1X]7F mwlsla 4
8BS SR A3l HPLCE 4d=E A3
DWC-751¢] HPLC =72 t}g3} 2}

column: w-Bondapak Ciz (300 mmX3.9 mm)

mobile phase: 0.06 M NaOAC : MeOH=85: 15

(pH 5.0 by acetic acid)

flow rate: 1.0 m//min

detection: UV 254 nm
DWC-751 S7239| e 4l

1-Methylbenzotriazole(I)2] £} : 5 25L¢] KOH
781g(13.92 mole)>} benzotriazole 1106g(9.27 mole)2 7}
3led 91 ©}-g methyl iodide 694 mi(11.15 mole)S A
7Vt 70~75C oA 308 ki), vk FR % 45~
50C & W7}s}3 ethyl acetate 6 L2 33 rv}¢o] F&
32§75 74 53538 o} n-hexane 3} petroleum
ether®] 2 : 1 42 AA s} 0] 74 775.84
g(62.74%)& 2%}

MP : 64~67C

TLC (ethyl acetate : n-hexane=1:1) Rf=0.35

NMR (DMSO-ds, 8 4.32(s, 3H, CHjy), 7.30~8.07(m,
4H, phenyl)

p-Methoxybenzyl (6R, 7R)-7-[ (Z)-2-(2-tritylamino-
thiazol-4-yl)-2-methoxyiminoacetamido]-3-chloromethyl-
ceph-3-em-4-carboxylate(IN)2] £ | 7-amino-3-chloro-
methyl-3-cephem-4-carboxylate- HCI(ACLE) 40.53g(0.1
mole)l| acetonitrile 800 m/2} N.O-bis(trimethylsilyl)
acetamide 61.8 m/(0.25 mole)2- 7}3}ed 1547k THEA]#
SH o2 e} &, 2-(2-tritylaminothiazol-4-y)-(Z)-2-
methoxyiminoacetic acid-HCI(TATA) 50.4g(0.11 mole)
o] dichloromethane 400 ml& 7}3lZ —15C oA trie-
thylamine 16.73 m/(0.12 mole) & 7}3tc}8, 7)o PCls
26.24g(0.13 mole)S- 71813 24|17} HHAA 2 £45
oA PojAl gello] —15T oA shstar 2417F gk
el vbe-E8 ¥ ethyl acetate 12109 & 16L5 7}
33 f713-& AL v 7 55315 isopropyl alco-
hol 15 L2} 1% NaHCOQ; 1L9] &3 4vj= AA 3}t
vz A 58.65g(73.8%)& At

TLC(benzene : formic acid | tetrahydrofuran=>5: 1
1 1) Rf=0.7

NMR(DMSO0-d, 8) 3.65(q, 2H, C-2), 3.78(s, 3H, OCHa),
3.85(s, 3H, OCHs) 4.54(hs, 2H, C-3), 5.20(d, 3H, C-6,
CHy), 5.80(dd, 1H, C-7), 6.75(s, 1H, thiazole-H) 7.10--7.
70(m, 19H, phenyl)

p-Methoxybenzyl (6R, 7R)-7-[ (Z)-2-(2-tritylamino-
thiazol-4-yl)-2-methoxyiminoacetamido]-3- (1-methyl-

22.8

18.6 4

10'7T

Transmillance

LR

-1.2 ¥ y
4000 3100 2200 1300 400
Wavenumbers (cm—1)

Fig. 2. IR spectrum of DWC-751 (KBr).

benzotriazol-3-ium)methyl ]-ceph-3-em-4-carboxylate io-
dide(TIT)=| 4 : acetone 300 mlel 3H3HE-(IT) 300g(0.38
mole)& 7}3ke] Ze|3l potassium iodide 63.96g(0.39
mole)™} FEE(I) 125.71g(0.94 mole)& 7}5}3 35~40
T ol 4] 42)7F @Rbslc) o)) acetone 1.8 LE 344
7)2 AR ZAE o3 A7 st 2] o] 0.71L7}
Hu7}A] 5% t}2 toluene 4 L2 methyl isobutyl
ketone 0.6 L2] £33 &l & A=A 3)3}le] v| 8 1.5 31744
g(825%)& dsdch

TLC(10% methanol/dichloromethane) Rf=0.5

NMR (DMSO-ds, 8 3.28~3.95(m, 5H, C-2, OCHs),
3.76(s, 3H, OCHs), 4.59(s, 3H, CHaz), 5.10(hs, 2H, CHy),
5.35(d, 1H, C-6) 5.66(d, 1H, C-7), 5.90(dd, 2H, C-3),
6.70(s, 1H, thiazole-H), 7.0~7.5(m, 19H, phenyl), 8.0~
8.30(m, 4H, henzotriazole)

(6R, 7R)-7-[(Z)-2-(2-aminothiazol-4-yl)-2-methoxyi-
minoacetamido]-3-[ (I-methylbenzotriazol-3-ium)me-
thyl]-ceph-3-em-4-carboxylate: SH,O(IV)2| &4 : 3}t
E(IIT) 300gell anisole 300 mi¢} trifluoroacetic acid 450
m/E 718k A-gel A 322k 28k oh-g methyl ethyl
ketone 1.5LE 78kl —10~—15C o4 25~28% <}
REuolr 40 mlE Arlgict ool ethyl acetate 4.5
L2} ethyl ether 9 L& 713} ZAF 3o w5 A
150g€ 2ok o] 2AE F 300 miol Ho]i 3N <
Ao & pH3.0--322 3 o} A% 11ge 7lska 1
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A712 P& ZAE oA E 113 mlel} o] 5 pH 4.8~5.2
2 st ZAe] AL 4AE FHE 93y
a2 A 37.58(20.6%)S Lol

MP : 110~120C (£3})

TLC(acetonitrile : H:0=4 : 1) Rf=0.14

a5 ! 14~15%(Karl-Fischer)

AR 0|22 C(40.77%), H(4.87%), N(18.12%), O
(25.87%), 5(10.37%) &AA (C(40.44%), H(4.52%), N
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Fig. 3. NMR spectrum of DWC-751 (D:0).

(17.91%), 0(24.93%), 5(9.62%)

Mass(FAB) : M+1=529

FT-IR © 1776.6 cm™~Y(B-lactam carbonyl)

NMR(DMSO-ds, 8) 3.33(m, 2H, C-2), 3.84(s, 3H, OCHs),
4.65(s, 3H, CHz), 5.18(d, 1H, C-6), 5.90~6.07(m, 3H,
C-3, C-7), 6.75(s, 1H, thiazole-H), 7.90~-8.48(m, 4H, be-
nzotriazole)
FEE av)9l o g uk

FEEav)e H.S04 gV, DWC-751) 8t : 338
(IV) 142g(0.23 mole)S & 750 miel| 7}8tz 5~10C =
Wztsla 3N 34t 183.82 miE A A3 7p8le] =<l g,
E4-82 o3} Az 2417k @ukskc), o 7)¢)) tetrah-
ydrofuran 1.7 L& ZAA]5ste] M4 4] 143.8g(83.4%)

a4k
MP : 200~202C (&)
T8 1 146~2.7% (Karl-Fischer)
A48A 1 0|24 (C(40.29%), H(3.54%), N(17.09%)
&3 C(40.00%), H(3.36%), N(18.10%)

Mass(FAB) : M+1=628

FT-IR : 17766 cm™! (B-lactam carbonyl)

NMR (D0, 8 3.60(g, 2H, C-2), 4.07(s, 3H, OCHy),
4.63(s, 3H, CHs), 5.25(d, 1H, C-6), 5.80~597(m, 3H,
C-3, C-7), 7.09(s, 1H, thiazole-H), 8.0~8.15(m, 4H, ben-

o]

=

zotrlazole)
DSC : exotherm 215C (10€ /min 4-&)
FHE T EY oy =312~344

Bl #gE : [¢)=+55° (1% F&-H)

BEAV)Sl 2HCI Fav,) &4 : Sd=0V) 2.12g
(347 mole)L Z 15m/¢} tetrahydrofuran 5.4 miel] 7}
Sk 1N 4k 7.63 mi4 A A3] 718 o8- SgEAV,) %
2ok wyo g she] WA TA 1.7g(84.6%)& Lich

MP : 220C (&)

Titration(0.01 N NaOH) : 102.0%

3EHEAV)ISl HC HaV.) &Y | SFEaAV) 1g (16
mmole)& ¥ 0.7 m/9} tetrahydrofuran 2.5 m/el| 7}3kaL

AZETL .
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ek - e - HER - 0T
IN 94t 1.8 mls A A3 7k obF 3E (V)9 &
dgt WP e 2 3lo] WA wA 0.8g(81.2%)2 g}

MP : 154T (&)

Titration(0.01 N NaOH) : 103.6%

3= (V)2 maleic acidd (V) &M © 313HE(IV) 0.2
g (0.32 mmole)& & 1.5 mi¢} tetrahydrofuran 1.5 mie]
7}slz maleic acid 45 mg(0.39 mmole)-S 7}ghels 14]
7k wREELT SRHE(V,) 9} A3 WP o2 she] w9y
A 0.13g(62.5%)% Aok

Titration(0.01 N NaOH) : 100.7%
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DWC-7519) F83 2% 29 20 ¥4 =
Aoll= ZAE<Q l-isomer #o] 2-isomerr} F¥k-go R
AAEE, o] HRL alkali A} base FollE
Ackad ddko] Hi wleds} Aokl FH-$Hok(Bohm, 19
78 ; Palmer %, 1975). wabd, E 4 Ao A methyl
iodide2 ¥h&-A)7|3 AAAH 2-isomer(oil)s HAAHI &
2 A)A%te] l-isomershe At}

g, #HE B2 4L A=A AEE FIkd ¥
A& 5 glom o 2FH, iodotrimethylsilanes AH-2-3}
= upg(Walker S, 1988 ; Lattrell 5, 1988)& HH-&-%
A7l BoEe S Edeomt AAY sbeskada,
cefotaxime©l 4] iodine complex(Nal, KI )& AM#-3h=
vy (Matsumura =, 1987 ; Sakane 5, 1991)2 a=8&-¢]
A zete] oieF Al B FAHe] A ok u
2, 2 dFdie Otsuka®] ACLEE  A}8-3}e]
Scheme 13 22 9AE AA FAHA =¢lcKTakay-
uki 5, 1986 ; Seiji =, 1990).

BFHE(ID) §HAdof| 4] ACLEE silylation A]¢f2 & N,0-
bis(trimethylsilyDacetamide 3%8ke] 2 3§}3}9l.2v, ch-
lorotrimethylsilane 5 ©}& A2k df Hulkgo] HA
&3 oxd d3g Fork =3, SEJAIDY T4
A= BEDY FABAde] Dojn vkgtAe] o=
A A& 2F9ch SFEDS G 253HE
Abg-3lel o, wk-g-gul &2 acetoned FHFE(IDe] o3
1:1 v]&2 AMgsled vbgAde SdA3 AA 24
A= whF WA E= KCI1E 8He-E8 ¥ acetone 2
3| A)A o7 AAE ©}L toluene . methyl isobutyl
ketone 9: 12 BAZ Fgl&w vjyks- EAL AAF
T stk

FFEAIDY RS LA A trifluoroacetic acid2}
anisoleS A}8-3R= 7-$ dubA© Z trifluoroacetate %
22 fojA)=d], o] A 49 $=sF oA AA
#HAe] P 53], YL AREste] FElfof =
wAe] 9l BRI i pRYelER A2l inner
salt e E P& =AY o 2HE pH48~529 534
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Table I. Water solubility

compound pH solubility(mg/m/)
(14%)] 4.9 14
av,) 1.7 92
(Iv,) 30 233
(IVy) 16 57
av. 2.0 93
(IVy) 30 - 29

FAHE 2k#AZ = A

FEEIV)= o AL FHEg o) Eo o
g Se =2t 14 mg/miZ FAA R AR 71 gl
=S TR FHoR 4 TS JFHeR 9
F&A sk AA F714 3%, F714F 95, oju|xA4t
5%& AHgsle] -8 gAskd et pKa ghel 3501319
ZAg-elat o gAle] 7bs3te 1H,S0, 1HCI, 2HCI 1
maleate 455 A elHHKaplan 5, 1991 ; Kartner
2} Kariner, 1988 ; Lattrell €, 1989).

LEES AFEAVIE ARA S 2eER dE oy
t}a] 3N ke g xz)sle] DWC-751-2 §HAslglew,
HPLCAM E4F AEE vla #33] EFEFY &

< MAdstk.

DWC-7512 FAMAI R Aialr] ojske] Salwe} obg

4 59 7128977} A= ¢ chKazuhide %, 1989 ;
Pikal %, 1977 ; Hou%} Poole, 1971 ; Tatsuo %, 1990 ;
Kazuhide %, 1990). DWC-751 & 4& o9& 348l
7k 4] Fel WY S =2 =Absley Table 1o v}
weick

Table 14 vjeld u}e} o] 1HCL GV pH 2.0
ol 4] 93 mg/mio] %3 1H,S0, GV, pH 1.7, 3.0014
747} 92, 233 mg/mie] S =g vehfglow Aupd e
2 DWC-751] FAMA 24 vwd A Jede &
Qg & YA

DWC-751-& cefotaxime, ceftazidime ®Hvo} $<5gF 3}
TEE el Al 45 SEFY J99 AHEazy
FAYAZA BAFo e APAA FAEYH S TE
F F4rIes gusgoen, 5 FaA 2k i3k
A7t HetElchd Aok g Ale] AW FsAL ¢
ZAe R Zlq =t

ZEA}S]

mﬂ
o

B ATE 23408 A L 1Y Ao A
LAGFIch AF HA F4F A dez MUY
OPAA oAl AR FAAL HAAd FPA ¥
7 AA=guch
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