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Abstract- Starting from chtoblose octaacetate, D-galacturoruc acid denvatlve 3, and D-glycenc acid denved 
budding block 7, the moenomycm tnsaccharlde analogue SC has been synthesized 8c 1s an as active 
transglycosylase ltibltor as moenomycm A 

Introduction 

The moenomycm-type compounds belong to the rare antlblotlcs known to interfere wth the 

transglycosylatlon reaction, one of the key steps m the formation of high-molecular uncrosshnked 

peptldoglycan from a dlsacchande membrane intermediate 1 For moenomycm A (la) It has been demonstrated 

that umts E-F-G-H-I are sufflclent to ehclt fill antIbIotIc actrvlty, at least m an m-vitro assay Thus, 

moenomycm A degradation product 2a was found m this assay to be as active as la 2 On the contrary, m the 

senes of the moenomycm C, (lb) trlsaccharlde degradation product 2d turned out to be the smallest tilly 

active compound whereas dlsaccharlde 2b was devoid of any antIbIotIc actlvlty 3 Ths result IS m agreement 

wth our prevtous finding that the synthetic structural analogue 2c IS antlblotrcally Inactive 4 Companson of 

the structures of 2a and 2c reveals that both compounds differ only at C-4 m unit F, 2a havmg an equatonal 

OH group (D-gluco configuration) and an axd methyl group m this posrtlon, whereas C-4 tames an axial 

OH group (D-galacto contiguratlon) m 2c The reason for the dramatic difference m the transglycosylase 

mhlbltmg potency of 2a vs 2c IS at present not understood In contrast to the ohgosacchande analogues 

derived from moenomycm A, trlsaccharlde 2d which IS m vztro as actrve as moenomycm A3 contams only 

ordznary sugar components This observation suggested that one could amve syrzthetzcalfy at 

transglycosylase mhlbltors of this type with reasonable efforts 

We descnbe m this article the synthesis of the moenomycm analogue 8c which differs from 2d solely by the 

presence of OH groups m the 6-posItIons of units C and E This difference seemed of little relevance (as far as 

the question of antIbIotIc activity IS concerned), since m a series of moenomycm antlblotlcs OH groups at C- 

gc and C-6E, respectively, did not affect the antIbIotIc activity 5 
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Synthesis of SC 

Followmg the general synthetic scheme developed for compounds of this type4v6 we planned to assemble 

trlsaccharlde 5e with the moenomycm-denved glycerlc acid derlvatwe 7 via the phosphate hnk Startmg 

materials for the synthesis of 5e were the known D-galacturonamlde derlvatlve 34 and the oxazohne 4’ whch 

IS avadable from chltoblose octaacetate * Camphorsulfonrc acid-promoted couphng of 3 (4 equlv ) wth 4 

furmshed 6 m 54% yield (based on 4) From 6 the acetomde group was removed with 20 per cent acetlc acid 

to give 5a which turned out to be soluble m 1 1 mtromethane-CH@, Thus, direct reactlon wth 

trlchloroacetyl lsocyanate was possible without the need to form an mtermedlate tm ether 4 The reaction 

product was treated with zmc dust m methanol to release the desired urethane Sb m an overall yield of 62% 

Based on expenence made m the course of the synthesis of Zc, the 4-OH group m 5b was protected by 

formation of the tnchloroethoxycarbonyl derlvatlve 5c Removal of the ally1 group from 5c turned out to be 

OH b H OH H 

one of the most comphcated steps of the synthesis 2 

Espectally, the standard procedure - lsomenzatlon of - 

the ally1 mto the propenyl group with Wllkmson s ’ 
b 

catalyst, followed by Hg2+-medlated removal of the C1 c 

umt - gave very poor results In fact, this method had to 

be abandoned m the present case Luckdy, 5c was 
d 

soluble m THF 

OH tf Ctf, OH H 

H H OH tf H 

OH H OH H H 

H ::w OH H H 
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Thus, we could apply the [Ir(PCH3(C6H&COD]PF,-catalyzed Isomenzatron9*10 of SC mto 5d whch 

worked very nicely The *H NMR spectrum of the lsomenzatlon product revealed that solely the E Isomer 

had been formed In Sd the propenyl ether was cleaved employmg the Hg2+ method 5e was formed m an 

overall yield of 76% 

For the construction of the phosphonc acid dlester groupmg we used a version of the phosptite methodology 

adapted to the synthesis of moenomycm analogues 4.6 Thus, the sequence (I) treatment of 2,2,2-tnchloro-l,l- 

dlmethylethyl dlchlorophoiphtte wth two equivalents of lH-1,2,4-tnazole, 11 (II) reaction of the thus prepared 

reagent wth 5e, (m) subsequent reactlon wth 74 and (IV) oxldatlon of the mtermedlate phosptite tnester with 

bls(tnmethylsdyl)peroxlde*2 furnished the phosphate tnester 8a (probably mixture of stereolsomers lsomenc 

at the P centre) Removal of the protecting groups wth the tnchloroethyl unit was achieved under the Im;il 

condltlonsl3 wth freshly prepared Zn-Cu couple4 to provide Sb. Finally, hydrolysis of the ester groups 

converted 8b mto 8c, the FAB MS and 13C NMR spectra of wluch were iidly m accord wrth the proposed 

structure As already observed previously (synthesis of 2b3 and 2@), on deprotectlon of Sb, besides SC a side 

product was formed which could be removed by careful chromatographlc separations Shortage of matenal 

has precluded the structural elucldatron of these compounds until now 

AntIbiotic Actwity of SC 

Inlubltlon of the UDP-N-acetylmuramyl pentapeptlde-dependent mcorporatlon of [W]UDP-N- 

acetylglucosamme mto cross-linked high-molecular weight peptldoglycan was studied wth a shghtly 

modIfiedI version of the assay described by Izakl, Matsuhashl, and Strommger 1s The results are depicted m 

Table 1 

Table 1 Effect of compound 8c and of moe- 
nomycm A (la, for comparison)) on the In-vztro 
UDP-N-acetylmuramyl 
mcorporatlon of [14C]UDP N acetylglucosamme 
into cross-linked 

pefltapeptlde-depend;; 

high-molecular 
peptldoglycan 

dl 

In addltlon, the mhlbltory effect of 8c directly on the transglycosylatlon reaction was determmed by the m 

vrtro assay developed earher m one of our laboratone@ usmg a crude extract from an over-producer of 

polymerase PBPlb (E co11 JA200 plcl9-19) and as substrate the hpld intermediate which 1s the immediate 

precursor of uncross-linked peptldoglycan (see Table 2) The results m Tables 1 and 2 demonstrate that m the 

mwtro systems synthetic compound SC IS an as active mhlbltor of the transglycosylatlon reaction as 

moenomycm A (la) Itself 

Table 2 Effect of SC, moenomycm 
Cl degradation product 2d, and of 
moenomycm A (la, for companson) 
on the m-vrfro formation of uncross 
lmked pepttdoglycan by transglyco- 
sylation 
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Fmally, the muumum mhlbltory concentrations (MIC) of compound 8c agamst vanous nucroorgamsms have 

been determmed by a senal two-fold agar ddutlon method (Muller Hmton Agar) The results (see Table 3) 

demonstrate that SC hke moenomycm A (la) IS active only agamst gram-posrtrve bactena However, 8c IS of 

dlstmctly lower actlvlty against Staph aweus than moenomycm A (la) This result IS m agreement wnh the 

previous observation that stepwlse shortening of the sugar chain results m an decrease of m-vwo acuvny (cf 

moenomycm degradation product 2d m Table 3) 

Table 3 Muumum mhlbl- 

tory concentrations (In 
mg/L) of compound SC, 2d 
and of moenomycm A (la, 
for companson) against 
vanous test organisms 

test orgamsm 

Staph aureus SG 5 11 

Staph aureus 503 

Strept pyogenes A77 

Pseud 1771m aerug 

E co11 DC 2 

la 8c 2d 

0 05 12 5 6 25 

0 05 12 5 6 25 

<o 01 0781 0781 

6 25 50 25 

50 >lOO >lOO 

Conclusion 

For the first time a synthettc mhlbltor (SC) of the enzyme, which catalyzes the transglycosylatlon step of the 

peptldoglycan blosynthesls, has been obtamed With regard to structure actlvlty relations It seems clear now, 

that In the series contammg D-moenuromc acid as unit F, the dlsacchande analogue 2a represents the smallest 

structure with transglycosylase-mhlbltlng actlvlty, whereas m the senes with a D-galacturomc acid umt F a 

trlsaccharlde structure such as 2d or SC constitutes the muumum structural requirement for full (In-vitro) 

activity 

EXPERIMENTAL 

02- or moisture-sensmve reactions were performed m oven-dried glassware under a posmve pressure of 

argon Liquids and solutions were transferred by synnge Small-scale reactions were performed m Wheaton 

serum bottles sealed wnh alummmm caps with open top and Teflon-faced septum (Aldrich) Organic solvent 

evaporations were performed m vacua at 40°C using a rotatory evaporator, water was removed by lyopmh- 

zatlon usmg the Leybold-Heraeus GT2 apparatus Solvents were punfied by standard techmques - The m- 

strumentatlon used was ‘H NMB AM 400 (Bruker, at 400 MHz), “C NMR AM 400 (Bruker, at 100 6 

MHz), FAB MS MAT 73 1 (Vanan) with a modified Saddle Field Source or VG ALITOSPEC (matnx lactm 

acid), LC (preparative gravltatlonal hquld chromatography) slhca gel (ICN Blomedlcals Slhca 63-100) 

MPLC (medium-pressure liquid chromatography) 30 0 cm x 2 5 cm or 40 0 cm x 1 5 cm glass tubes, 50 pm 

slhca gel (AmIcon), Duramat pump (CfG), analytical TLC Merck precoated sdlca gel 60 F254 plates (0 2 

mm), spots were Identified by spraying with a 2 22 mol/L H2SO4 solution whmh contained Ce(SG&x4H2G 

(10 g/L) and HdP04M~O1)41~~0 (25 @-)I7 and heating at 140°C, or with the phosphate-specific 

spraymg reagent of Dlttmer and Lester 18 Carbon and proton numbermg m the subunits (see NMR data) 

follows the moenomycm nomenclature (see formula I) If not otherwise stated, the followmg H,H couphng 

constants were observed ally1 umt IJ,,,I = 13 5 Hz, J1,2 = 6 Hz, Jlq2 = 5 Hz, 1J3,3U1 = 11 Hz, J2,3_- = 10 5 

Hz, J2,3<,s = 17 5 Hz, 14JI = 2 Hz, units C and E, Jlz = 8 5 Hz, J3,4 = J4,s = 9 0 Hz, Js,e = 2 Hz, Jsa = 5 Hz, 

12J6,~l = 12 5 HZ, J,,,g+, = 8 5 HZ, umt F, Jl.2 = 3 5 Hz, J2.3 = 10 5 HZ, J3,4 = 3 5 Hz, J4.5 = 1 5 Hz TWO 
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molecular masses are always commumcated, the first was calculated usmg the InternatIonal Atomic Masses, 

the second refers to l*C, lH, 160, 14N, 3lP, 3W (mono-lsotoplc masses) 

Ala 
acetvl-2-deo~-B-D-~lucoDvranosvl~-3.4-O-isoproovl~dene-a-D-ealactopvranoslduronamide (6) 

To a solution of allyl-3,4-O-nopropyIldeneu-D-galactop~anos~duron~de (3) (2 23 g, 8 16 mmol) m dry 

CH& (10 mL) anhydrous camphorsulfomc acid (187 mg, 0 8 1 mmol) dissolved m CH,CI, (2 mL) and 2 5 

mL of a solution of 2-methyl-(4-0-(2-acetarmdo-3,4,6-tn-O-acetyl-2-deo~-R-D-glucopyrano~~)-3,6-dl-D- 

acetyl-l,2-dldeoxy-cr-D-glucopyrano}-[2,l-d]-2-oxazolme (4, 1 25 g, 2 03 mmol) m dry CH,CI, (5 mL) were 

added The nuxture was stirred at 60°C m a sealed vessel After 3 h the remalmng portion of the solution of 4 
was added The stirred mixture was left at 60°C for another 3 h Tnethylamme (1 mL) was added and stunng 

was contmued for 20 mm at 20°C Solvent evaporation followed by LC (CHCl,-CH,OH 30 1) furmshed 6 

(967 mg, 54%, based on 4) - ‘H NMR (CDCI,) 6 = 5 20 and 5 15 (dd, 3-Hc and 3-HE), 5 02 (dd, 4-HE), 

4 97 (d, 1-HF), 4 82 and 4 63 (2d’s, 1-Hc and I-HE), 4 54 (dd, 4-HF), 4 48 (d, 5-H?, 4 35 (dd, 6-Hc and 6- 

HE), 4 30 (dd, 3-HF) 4 20 and 4 15 (2dd’s, 6Xc and 6XE), 3 68 and 3 53 (S-HC and 5-HE), 2 05-l 90 

(~s’s, COCH3), 1 46 and 1 30 (~s’s, C(Ca3)2) - 13C-NMR (CDCI,) 6 = 171 6-170 6 (COCH, signals), 

169 6 (C-gF), 133 5 (OCH&H$H& 118 0 (OCH&H=CH2), 109 8 (c(CH3)2), 101 3 and 101 1 (C-lc and 

C-lE), 97 8 (C-lF), 76 2 (C-23, 62 4 and 62 0 (C-6c and C-gE), 55 2 and 54 5 (C-2C and C-2E) - 

C3sH55N3021 (889 86, 889 33), FAJ3 MS m/z 890 1 ([M+H]+), 617 1 ([e]+), 330 ([cl+) 

7 
acetvl-2-deoxv-O-D-glucoovranosvl~-a-D-aalactoovranoslduronamlde (5a) 

A solution of 6 (1 146 g, 1 29 mmol) m acetic acid (20 per cent, 35 mL) was stirred at 60°C for 4% h water 

(200 mL) was added and most of the acetlc acid was removed by evaporation of 25% of the solvent Water 

(50 mL) addltlon and subsequent lyophdrzatlon yielded pure Sa (1 02 g, 93%) - IH NMR (pyn&ne-d5) 6 = 

9 25 (4 NHCOCH3C), 9 12 (d, N&JCOCH3E), 8 37 and 7 82 (~s’s, CONH2), 6 10 (dd, 3-Hc), 5 94 

(OCH&&CH2), 5 72 (dd, 3-HE) , 5 53 (d, 1-HF), 5 50 (d, l-I-@, 5 40 (dd, 4-W), 5 36 and 5 07 

(OCH2CH=CH2), 5 25 (d, l-HE), 5 03 (dd, 4-HF), 4 86 (dd, 2-HF), 4 78 (d, 5-HF), 4 68 (dd, 3-HF), 4 47 (dd, 

6-H’E), 4 26 and 4 15 (OCH2CH=CH2), 3 76 (ddd, S-HE), 2 22 and 2 18 (~s’s, NHCOCH,), 2 08 - 195 
(~s’s, COCH,) - 13C NMR (pyndme-ds) 6 = 172 5-170 5 (COCH, signals), 169 9 (C-6F), 135 0 

(OCH$H=cH& 116 8 (OCH2cH=CH2), 103 8 and 101 1 (C-lc and C-lE), 99 4 (C-IF), 79 5 (C-2F), 62 6 

and 62 3 (C-6c and C-6E), 56 7 and 55 2 (C-2c and C-2E), 23 3 (NHCOCH,) - C35H5,N3021 (849 80, 

849 30), FAB MS m/z 850 ([M+H]+), 617 (Eel+), 330 ([cl+) 

Ally1 2-0-~2-acetam~do-4-0-(2-acetam~do-3.4.6-ttl-0-acetvl-2-deoxv_B-D-~luco~~anosv1~-3.6-d~-0- 

acetvl-2-deoxv-~-D-g~ucoovranosvl}-3-O-carbamovl-a-D-nalactoovranoslduronam~de (5b) 

A solutlon of Sa (922 mg, 1 09 mmol) m dry 1 1 CH2C12-CH3N02 (45 mL) was cooled to 0°C Slowly 

irlchloroacetyl isocyanate (141 FL, 1 19 mmol) was added, and the mixture was stlrred at 0°C for 4 5 h 

Excess reagent was destroyed by addrtlon of methanol (1 mL) and allowmg the mixture to warm to 20°C 

After solvent evaporatton the residue was redissolved m methanol (50 mL), Zn dust (800 mg) was added, and 

the mixture was stlrred at 20°C for 4h Fdtratlon, washmg the solid wrth 4 1 methanol-water, solvent 

evaporation and MPLC (B column, toluene-CHCIJ-methanol 1 1 0 2) provided Sb (603 mg, 62%) - IH NMR 

(H,H COSY, pyndme-ds) 6 = 9 10 (d, mCOCH,C), 8 62 (d, NHCOCH,E), 8 40 and 7 85 (~s’s, CONH,), 

6 06 (dd, 3-Hc), 5 88 (OCH2CH=CH2), 5 82 (dd, 3-HE) , 5 82 (dd, 3-HF), 5 53 (d, I-HF), 5 45 (d, l-I-l?), 
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5 42 (dd, 4-HF), 5 37 (dd, 4-Hc), 5 30 and 5 03 (OCH,CH=C&), 4 83 (dd, 2-HF), 4 81 (d, S-Hq, 4 65 (dd, 

6-H”), 4 45 (dd, 6-H’E), 4 22 and 4 10 (OC&CH=CH2), 3 65 (ddd, 5-HE), 2 21 and 2 19 (2s’s, N’HCOC&), 

2 17 - 2 01 (COCH, signals) - t3C NMR (pyndme-d5) 6 = 172 O-l 70 5 (cOCH3 slg~&), 169 8 (C-63, 

157 6 @COW& 134 7 (OCH$H=CH$, 116 8 (OCH&H=CH,), 102 5 and 101 0 (C-lc and C-IE), 99 2 

(C-lF), 76 7 (C-23, 62 6 and 62 3 (C-6c and C-63, 56 4 and 55 8 (C-2c and C-2E), 23 3 and 23 4 

(NHCOCH&, 23 4 - 20 5 KOCH3 signals) - C36HSZN4022 (892 82,892 3 1), FAB MS m/z 893 4 ([M+H~+), 

617 @I+), 330 ([cl+) 

TO a solution of 5b (3 15 mg, 0 35 mmol) m dry pyndme (20 mL) 2,2,2-tnchloroethylchloroformate (75 pL, 

0 53mmol) was added and the nuxture was stmed at 20°C for 2h Excess reagent was destroyed by addition 

of methanol (0 5 mL) Solvent evaporation and LC (CHCl,-CH30H 10 1) fumlshed 5~ (368 mg, 98%) - tH 

NMR (pyndme-d5) 6 = 9 22 (d, NHCOCH,C), 8 72 (d, IWCOCH,E), 8 70 and 8 05 (~s’s, CONH& 6 58 

(dd, 4-HF), 6 07 (dd, 3-HC), 5 96 (dd, 3-HF), 5 88 (dd, 3-HE), 5 85 (OCH&H=CH,), 5 53 (d, l-Hq, 5 50 

(d, I-Hc), 5 39 (dd, 4-HC), 5 33 (d, l-HE), 5 32 and 5 05 (OCH,CH=C&), 4 95 (d, 5-HP), 4 95 and 4 87 

(2d’s, )&,I = 12 5 Hz, CC13CH20CO), 4 90 (dd, 2-HF), 4 66 (dd, 6-H” and 6-H’E), 3 73 (ddd, 5-HE), 2 22 

and 2 18 (s, NHCOCH,), 2 16 - 1 97 (~s’s, COCH3) -13C NMR (pyndme-d5) 6 = 171 2-169 9 (COCH, 

signals), 169 7 (C-gF), 1570 (OCONHz), 154 3 (CCl,CH,OCO), 1344 (OCH2CH=cH2), 1172 

(OCH&H=CH,), 102 6 and 101 1 (C-lc and C-lE), 99 0 (C-IF), 96 0 (QZ13CH20CO), 77 2 (c-2F), 64 4 

(CCI&H,OCO), 62 5 and 62 3 (C-6c and C-gE), 56 4 and 55 6 (C-2c and C-2E), 23 3 (NHCOCH,), 20 6 - 

20 1 (COCH3 signals) - C39H53N4024Cll (1068 22, 1066 21), FAEI MS m/z 1168 ([M+H+NEt3]+), 1067 

(W+W+), 617 ([el+>, 330 (1~1’) 

(E~-l-Pronen-~-v~-2-0-~2-acetamido-4-O-~2-acetamido-3.4.6-tn-0-acetvl-2-deo~-~-D-~luco-nvrano~l~- 

3.6-d~-O-acetvl-2-deoxv-8-D-crlucon~anosyl1-3-O-carbamovl-4-O-(2.2.2-tr~chloroetho~carbonvl~~-D- 

galactoovranoslduronamlde (Sd) 

To a soluhon of 5c (107 mg, 0 1 mmol) m dry THF (4 mL) at 20°C a suspension of 

[Ir(PCH&H~)~)~COD]PF~ (3 7 mg, 0 0044 mmd, 4 4 mol%) m dry THF (1 mL) was added and the 

nuxture was stlrred for 2 mm at 20°C The solution was degassed as described m ref 9a and the reagent was 

hydrogenated until the colour of the solution turned from reddlsh orange to pale yellow After 3 further 

degassmg cycles the reactlon mixture was stlrred under mtrogen at 20°C for 3 5 h Solvent evaporation and 

LC (toluene-CHC13-CH30H 1 1 0 1540 4) provrded 5d (100 7 mg, 94%) - tH NMR (pFdme -dS) 6 = 9 30 

(d, NWOCH3C), 9 00 (d, NHCOCH,E), 8 85 and 8 16 (2s s, CONHz), 6 53 (dd, 4-H?, 6 32 (dq, 

OCH=CHCH3, J,,, = 12 Hz, 14JI = 1 5 Hz), 6 12 (dd, 3-HC), 6 07 (dd, 3-HF), 5 98 (dd, 3-HE), 5 80 (d, 1-HF), 

5 52 (d, I-HC), 5 42 (dd, 4-Hc), 5 37 (d, l-HE), 5 05 (dq, OCH=CHCH,, Jz,3 = 7 Hz), 5 02 (d, 5-HF), 5 00 

and 4 75 (2d’s, lJ,,,,I = 12 Hz, CCI,CH,OCO), 3 75 (ddd, 5-HE), ~2 20 (2s, NHCOCE3), 2 15 - 2 00 (~s’s, 

COCH,), 1 38 (dd, OCH=CHCH,) 
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2-0-~2-Acetam~do-4-0-(2-acetamtdo-3.4.6-tn-0-ace~l-2-deoxy-~-D-~lucoov~no~l~-3.6-d~-~-ace~~-2- 

deoxv-0-D-elucoovranosvl}-3-O-carbamovl-4-0-~2.2.2-tnchloroetho~carbonvl~~-D- 

galactoovranuronamlde (se) 

20 O mg (0 019 mmol) of 5c were lsomenslzed mto Jd as described above After solvent evaporation the 
residue was redissolved m 9 1 acetone-water (2 mL) After treatment wrth HgO (20 mg, 0 095 mmol) to the 

stIrred suspension a solution of HgCIZ (20 mg, 0 076 mmol) m 9 1 acetone-water (0 5 m.L) was added 

dropwise The stirred reactlon nuxture was left at 20°C for 1 5 h Sohds were removed by filtration and mto 

the clear solution gaseous H$!i was passed caretilly The preclpltates were removed by centntigatlon and the 

residue was carefUlly washed with acetone From the combmed filtrates acetone was dIstIlled off and water 

was then removed by lyophdlzatlon LC (toluene-CHC13-CH30H 1 1 0 4) provided pure Se (14 5 mg, 76%) - 

IH NMR (pyndme-d5) 6 = 9 25 (d, NH_COCH,C), 8 65 (d, W_COCH3E), 8 68 and 8 05 (2s, CONH,), 6 67 

(dd, 4-HF), 6 10 (d, l-HF), 6 08 (dd, 3-Hc), 6 23 (dd, 3-HF), 5 85 (dd, 3-HE), 5 47 (d, l-W), 5 40 (dd, 4- 

Hc), 5 33 (d, I-HE), 5 38 (d, 5-HF), 4 97 and 4 85 (2d, CCl,CH,OCO), 4 86 (dd, 2-H3, 4 66, 4 56, 4 43 

and 4 22 (4dd’s, CH,-6c and CH2-6E), 3 65 (ddd, 5-HE), 2 20 and 2 19 (s, NHCOC&), 2 15 - 1 94 (5s 

COCH,) - 13C NMR (pyndme-d5) 6 = 171 2-169 9 &OCH, signals), 169 7 (C-G), 157 0 (OCONHZ), 154 3 

(CC13CHZOcO), 102 6 and 101 1 (C-lc and C-lE), 99 0 (C-IF), 96 0 (~C13CH20CO), 77 2 (C-23, 64 4 

(CCl&HZOCO), 62 5 and 62 3 (C-6c and C-6E), 56 4 and 55 6 (C-2c and C-2E), 23 4 and 23 3 

(NHCOCH,), 20 6 - 20 1 (COCH, signals) - C36H49N4024C13 (1028 15, 1026 18), FAB MS m/z 1027 

W+W+), 617 ([el+>, 

mg, 78%) - IH 6 26 8 76 8 90 8 20 
(~s’s, CONH,), 6 63 (dd, 4-HF), 6 56 (dd, I-HF, Jpp = 6 Hz), 6 (dd, 3-s), 6 (dd, 3-HF), 5 (dd, 3- 

HE), 5 55 5 42 (dd, 4-HC), 5 37 5 30 4 97 4 75 (2d’s, CCI,CH,OCO, 1 

J,,,I 4 90 (dd, 2-HF), 4 65 (dd, 6-Hc 6-HE), 2 and 2 (~s’s, NHCOC&), 2 98 (5s’~ 

COCH3) - 13C 6 170 9-170 3 (COCH3slgnals), 9 (CONJS2), 6 (OCONH2), 

1 (CCI3CH2OcO), 6 and 0 (C-lc 97 (C-IF), 95 1 90 

(C(CH3)&CI3), 78 2 75 (broad slgnal, C-2F), and 62 (C-6c 56 and 55 (C-2c 

52 1 (CO&H3), 42 3-20 1 (CH, CH,, CH3 signals) - C69HIIIN403&16P (1720 33, 1716 51), 
FAB MS m/z 1717 ([M+H]+), 1011 0 ([fj’), 617 1 ([e]‘), 330 0 ([cl’) 



A moenomycm-type transglycosylase inhibitor 10595 

To a solutton of tnester 8a (126 mg, 0 074mmol) m dry pyndme (6 mL) Zn-Cu couple (freshly prepared, 90 

mg) and 2,4-pentanedtone (120 ~1) were added and the mixture was stmed at 20°C for 2 h Excess Zn-Cu 

couple was removed by filtratron (washmg with ethanol) After solvent evaporation the residue was 

redissolved m 8 1 water-ethanol (15 mL), and Zn2+ Ions were removed by treatment wth Dowex WX 50/200 

resm (H+ form) Fdtratlon, lyophdlzatlon, and LC (toluene-CHC13-CH30H 1 1 0 4+0 6) provided 8b (66 

mg, 64%) as a mixture of two compounds (z 1 1 mixture as Judged from the 13C NMR spectrum) wth 

shghtly different Rfvalues, which could not be separated - 13C NMR (CDC13-CD30D-D?O 18 13 2 7) In the 

regton of the sugar carbon signals only one set of signals was observed whereas the chenucal shifts of some of 

the umt H and I carbons differed shghtly, 6 = 172 4-171 1 (COCH, signals), 170 2 (C-63, 157 3 (OCONH2), 

101 5 and 100 8 (C-lc and C-lE), 94 8 (d, C-IF, 2Jp,c = 6 Hz), 78 5 and 78 4 (2d’s, C-2H of the two 

dlastereolsomers, 3Jp,~ = 8 Hz), 73 7 (d, C-2F, 3J,,c = 8 Hz), 65 5 (d, C-3H, 2JP c = 5 Hz), 62 2 and 61 4 (C- 

gc and C-6E), 54 0 and 53 8 (C-2c and C-2E), 51 8 (CO2cH3), 41 7-18 i (CH, CH2, CH, signals) - 

C~~HIOSN~O~~P (1385 49, 1384 66), FAB MS m/z 1423 5 ([M+K]+), 1407 6 ([M+Na]+), 1385 6 ([M+Hj+), 

835 2 ([fl+), 617 2 ([e]+), 589 3 ([M-PK+H]+), 409 1 ([M-g]+), 330 1 ([cl+) 

2-0-~2-Acetam~do-4-0-~2-acetamldo-2-deoxv-~-D-gluconvranosvl~-2-deo~-~-D-glucon~ano- 

svl) -3-O-carbamovl- 1-O-I I(R)-2-carboxv-2-(3.8.8.11.14. 18-hexamethvl-nonadecvloxvj-ethoxvl- 

hvdroxvohosnhor+a-D-galactopyranuronamlde (8~) 

A solution of 8b (58 mg, 0 042 mmol) m 2 5 1 THF-water (bldlst , 6 mL) was flushed wth argon and then at 

0°C 1 mol/L LIOH (310 pl) was added The mixture was stlrred at 20°C for 2 h, then the reactlon was 

stopped by addmon of Dowex WX 50/200 resm @I+ form) Stmmg at 20°C for 30 mm, filtration and 

lyophlhzatlon yielded a mixture of two compounds which was separated by MPLC (SIO~, Isopropanol-2 

mol/L NH3 4 1) Both compounds were then subjected to a tirther MPLC @P-18, CH,OH-CH,CN-H20 

8 4 I) to give a mam product which IS asslgned structure 8c (23 mg, 47%) and a mmor product (12 9 mg, 

26%) -Spectra of 8c 13C NMR (CDCI,-CD,OD-D,O 18 13 2 7) 6 = 172 6 (cOCH3), 171 8 (C-63, 156 9 

(OCONH,), 102 1 and 101 2 (C-Ic and C-lE), 95 3 (broad slgnal, C-IF), 79 0 (C-2H), 70 9 (broad sIgnal), 

64 9 (broad slgnal, C-3H), 60 5 and 59 2 (C-6c and C-lE), 55 0 and 54 6 (C-2c and C-2E), 41 5-18 0 (CH, 

CH2, CH3 signals) - CS,H,3N,021P (1161 3 1, 1160 60), FAB MS m/z 1199 5 ([M+K]+), 1183 5 (w+Na]+), 

1161 5 ([M+H]+), 625 1 ([fJ+), 407 I ([e]‘), 204 0 ([cl+) 
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