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Abstr&- Carpavld 10~ tiich is the galacturavvnide analogue of 2, the smallest 
degradation pro&ct of tmmanycin A (1) with full antibiotic activity, has besn 
synthesized. 1Oc is devoid of antibiotic activity. 

bnnng the different constituents of the bacterial cell wall, the mat lnwortant for the 

survival and integrity of the cell is peptidoglycan. a R-l&linked glycan consisting of 

a repeating unit N-acetylglucosm inyl-N-acetylmrmyl-L-Ala-D-isoGlu-L-Lys(or D/P)+-Ala. 

The o&ids chains are at least partially cross-linked, either directly or thrcugh short 

-tide ct7ains.l 

Thetwo successive final reactions in the biosynthesis of cross-linked PeptMoglycan fran 

the menkane orecurscr N-acety lgl ucosaminyl-N-acetylmrramyl-(pen~tide)-pyrophos- 

Moryl-undecaprenol are (i) the tram-glycosylation that extends the glycan chain and 

(ii) the transcm&idatitn that cross-links the glycan chains through two peptide units. A 

ntmhr of bifuncticnal enzymes (penicillin-binding oroteins, Wp's) have been identified 

that catalyze both transglycoeylation and transmptidation. With cell-free systms frcrn 

E.coli it ms demonstrated that the antibiotic menanycin A (1)2 inhibits 
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selectively the transglycosylatux step by its inhibitory effect on penicillin-binding 

protein lb (PBP lb). Both with the cell-free systems and purified PW lb mcin A was 

inhibitory at ccncantraticns betwem 10-n and 10-7 ml/l.3 Moexmycln A, its derivatives. 

and related antibiotics' belong to the rare ca@xnds km to inhibit efficiently the 

transglycosylation reaction. (;h the contrary. a large nu&er of antibiotics. notably the 

B-lactam antibiotics. are well-known inhibitors of the trenspsptidaticn step. 

A systematic stepwise degradatiCtT of moencmycin A in conjunction with assaying the degra- 

dation pro&&s for antibiotic activity both in vim and in the E.wli cell-free systSm 

has shown, that (i) units E,' F, Q, H, and I are essential, (ii) the moenocinolc8artI may 

be saturated, (iii) the carboxyl graup in unit H rmst be free and that in unit F in the 

carboxamide form, and (iv) the carbunoyl group in unitF nustbe present. Thus, md 

2 WBS dsmcnstratedt.0 bs the smallest rrPenanycin A derivative with full antibiotic acti- 

vity. The arrows in formula 2 indicate further cleavage reactions that lead to antibloti- 

tally lees actlve or inactive carparnds.516~7 It apsars hardly ccnceivable that a deeper 

insi*t into the structure - activity relatim can be gained by further degradative 

work.Thus. carpa~lds structurally related to 2arenseded~ich are prepared by chemical 

synthesis. One of the most significant ouestions to be answered is hem the configuration 

at C-4 in the uranic acid part F and the preeencs (or absence) of the 41nsth~lgroup are 

related to the antibiotic activity. Especially the last mat?tioned tmtter merit-s special 

attention since the synthesis of mDermrcnic acid derived structural ~aloguss of 2 (with 
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the 4-msthyl group) would be (at least with the presently available methodologws~) of an 

unacceptable carplaxity. Sans time ago we have, therefore, synthesized the galacturonic 

acid derived m 1Od which turned cut to be antibiotically inactive.8 However, later 

it was fcund, that the amide function ln unit F is a prerequisite of antibiotic acti- 

vity.lO In the present paper ws report cn the synthesis and antibiotic activity of cun- 

pound WC, which is the galacturonamide analogus of 2 and shculd provide an answer to 

sans of the questions raised above. We could follow the general synthetic plan developed 

for the synthesisof l&i,8 butaswill be apparent below, the presence of the uroMmide 

functlonalltY neccessiated sane rnuor modifications. 

Svnthesisof Kbandatmted dsorotection 

As described previcusly,s D-galacturonic acid was treated with anhydrcus ally1 alcohol in 

thepresence of Dowex 50 resin (H+ form) I1 to yield a mixture of 3a and 3b and the cor- 

responding furanoid derivatives. Mereas the separation of 3a/3b fran the furanoid iso- 

msrs was sirrple. the separation of 3a fran 3b was difficult and rsquired careful medim 

Pressure chra?Wograshy (WLC). The yield of 3awes 25%. Acetcnide 4was obtained frcm 3a 

by acid-catalyzed transacetalysaticn. '2 2,2-Dimst.hoxypropanewas usedboth asreagentand 

solvent.1J Finally, treatment of 4 with methanolic ammonia" provided building blodc 4b. 

Recently. we have mtrated that a modified version of Scullangsr's glycosylation with 

tetra-G-acetyl-N-allyloxycarbonyl-2-dsoxy-S-D-g1ucose '5 is well suited to prepare disac- 

charides of type 7.19 In the present case, however. oxazolln 5 was found to be of suffi- 

cient reactivity to permit disaccharide formatian. The oxazolin methcd has the 

advantage that lt installs directly the correct functionality at C-2 of the amino sugar 

rroiety. Glycosyl dcnor 5 was prepared using the excellent method of Nakabayashi et al.18 

(treatment of 1.3,4,6-tetra+acetyl-2-acetzmnido-2-dsoxy-a-O-g1ua~~yranose with 

trimsthylsilyl triflate). The glycosylation reaction was performed at SO'C in WzC12 

solution (sealed vessel) with a threefold excess of 5 and canphorsulfcnic acid as 

catalyst. The yield (based on amsuned 4b) was 91%. Structure 7 is in agresmsnt with all 

spectroscopic results. The coupling constant J1.2 (2)lg q 8.6 Hz confirms the I3 glycosi- 

die bcndwhich isalso indicated by the 13C chemical shift (6 = 101) of C-1E. The signal 

of C-2r is shifted to higher frequencies (abcut 9 ppn) when ccnpared with 4b (S effect). 

Removal of the acetonids protecting group fran 7 (with 20 per cent acetic acid at 50-C. 

quantitative yield) led to highly polar 61% We wished to intrc&ce the carbamoyl group 

into the 3-position by reaction with trlchloroacetyl isocyanate (TAI) and subseqrent 

rsmovalof thetrichloroacetyl group. 20 Ncn-nucleophilic solvsrtts have tobs used for the 

reaction of an alcohol with highly reactive TAI. Unfortunately, 6e turned cut to be very 

little soluble in suitable solvents such as toluane. chloroform, ethyl acetate, nitrane- 

thans and acetcnitrile. Recourse was. therefore. nrads to tributylstannyl ether forma- 

tion2l with the hope both to increase the solubility2'~ and the selectivity of the acyla- 

tion reacticn.21b Indeed, heating of 6%~ in chloroform in the presence of 0.5 earivalents 

of bis(tributyltin)oxids and continuous removal of water led to a clear solution tiich 

was treated at O'C with cne equivalent of TAI. For the r-1 of the trichloroacetY1 
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were the 4rUacetyl derivatives of 1Oc and lad, respectively, since we have previously 

observed that the hydrolysis of the ester grouping in ths 4-pceiticn of the gala&uranic 

acid moiety proceeds sluggishly.9 In the present case. hydrolysis of the 4r+acetyl 

group scans to carpete with cleavage of the uronamids. As will bs reported below, reola- 

cing this C-acetyl group by a more suitable protecting group, avoids all the problems 

associated with the deprotection of 1Oa. 

Synthesis 

In order to circMvent the deblocking difficulties reported above, the free U-l group ln 

6o was protected with the trichloroethoxycarbcnyl (TrCC47) group (So --> 6g. 90% yield). 

The 13C Ml? spectrun of Sg displayed the CC Signal of the Tr-03 group at 8 = 154.2 and 

that of the CC13 carbm at 8 = 95.1. The next steps of the synthesis, i.e. ally1 grcup 

removal (6g --> Sh, t~step procedure, 49% yield) and success ive reactions with (i) 8 (X 

= 1,2,4-trlazol-1-yl), (Ii) 9. (iii) bis(trimethylsllyl~peroxide were pet-formed as 

dsscribsd above and yielded phoe;phoric acid triester 1Oe in 54% yield (based on Sh). The 

structural assignment of 1Oe is fully consistent With the 1H and 13C tW? data (see Ex- 

psrimental). The removal of the protecting grouse containing the trichloroethyl unit nee- 

ded optlmisation. Finally, It was found, when the Imei protocol4S was follcwed (with 

pyridine as solvent instead of DkF) and Zn-CU couple freshly prepared in the abssnce of 

moisture and oxygen was used both the phosphate and the 4F-C+i protecting groups were 

rssoved in one operation to provide 1Of in 90% yield. Removal of the remaining protecting 

groups was eventful. We observed that hydrolysis of the acetate groups at the amino 

sugar part (El mceedd faster than cleavage of the glyceric acid methyl ester. In one 

experiment the intermediate methyl ester 1Og was isolated. Structural assigmisnt rests 

mainly on thepresence of a FARMS peak atm/z = 589.1 tiich weassuns tocorrespcndto 

fragment [M-f+WH]+ (see forrmla 10). Normally, alkaline ester hydrolysis was carried on 

until 1Oc was ths sole reaction product (TLCccntrol). In the Fb8MS beside6 the correct 

molecular ion peaks at m/z = 958.4 ([t&H]+). 980.4 

sence of signals at m/z = 559.3 ([M-f+Na+H]+) and 204 

inacaxdwith structure 101~. 

(w+Jal+ 
.l (Gel+ 

), 996.8 (CMW’). the we- 
. see formula 10) were fully 

. . . 
lbiotlc activitv of 10~ 

The inhibition of the polymsrizaticn of the peptidoglycan sugar chains w studied with a 

slightly modified version of the assay described by Izaki48 using UP-N-acetylrmramyl 

psntsoeptids isolated fran Baci7h.6 cst-8us Tand cell mm&ranes of E.coliJE5684. At ccn- 

centrations of 10 mg/l and 1 mg/l 1Oc was practically inactive (39% and 1046 inhibition). 

This result though disappointing. stresses at the 58m~ time the high specificity of the 

interaction of rrosnanycin (1) and degradaticn products such as 2 with the binding site at 

the transglycceylating enzyme that forms the basis of the antibiotic activity. It has to 

be determined wether it is the eouatcrial hydroxy. the axial methyl group, or the caM- 

nation of both structural features that exerts this striking effect on the stt-ucturs- 

activity relations. 
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al_ 
All 02- or moisturesens itive t-sections me performed in oven-bied glasswar eundera 
positive pressure of argcn. Liquids and solutlcns wet-e transferred by syringe. .Qrall- 
scale reactions were performed in -ton serun bottles sealed with aluniniun caps with 
open tot, and Teflon-faced s@tun (Aldrich). Solvent evaporations were performed in vacua 
at4O'C using a rotatory evapcrator. Solvents were purified by standard techniques. Mole- 
cular sievee wBTe activated at 320-C and 13 Pa for 14 h. The instrunsntaticn used was: 'H 
tM?: kp 80 (Bruker). AM 400 (Bruker); 'SC M?: &I 400 (Bruker at 100.6 M-lz); IR: Perkin 
Elmer 1310 for solution spectra (solvent given in parenthesis; diffuse reflectance infra- 
red Fourier transfcrm (DRIFT) spectra: Ferkin Elmer FT/IR. model 1710; EI MS: MAT CR5 
(Varlan); FAD MS: (1) MAT 731 (Varian), (ii) VG AUTCSPEC, (iii), VG Analytical ZABP-SEG 
(SEGG configuration); LC (preparative gravitational liquid chramtography): silica gel 
(ICN Biansdicals Silica 63-100); WLC (mediun-pressure limid chrcs&ography): 40.0 an x 
4.5 an glass tubes, 50 pm silica gel (Amicon), Duraset purp (CfG), ThamchrcfnWdetector 
(Reichelt); analytical TLC: Merck precoated silica gel 60 F254 Plates (0.2 mn). spots 
were identified under a WV lam, (Carrrrg 29 200) and by spraying with a 2.22 sol/l H2=4 

.SOlutiCfT WiIhich ContEtined &1(=4)2xdki20 (10 g/l) and H3[i%4(bhOS)41ti20 (25 g/1)4s and 
heating at 14O'C or with the phosphate-specific spraying reagent of Dittmer and Lester50, 
lyophilization: Leybold-Heraeus GT2. 
Carbon and proton numbering in the subunits (see M and MS spectral data) follows the 
moenomycin ncananclature (see formula 1). With cne exception, the FEa signals of the ally1 
protecting group are not reported, cf. ref.s Two molecular nmsses are always mica- 
ted, the firstwascalculated using the International AtcmicMassee. thesecondrefers to 
'2C, 'H. "'0. ‘4N, JlP (mono-isotopic masses). 

Allvl (allvl a-D-oa~id)uroD&&_Q& 
D-Galacturonic acid monchydrate (25.5 g, 0.12 nol) was treated with anhydrous ally1 alco- 
hol in the presence ofD&ex 5OWX2 resin (H+ form) asdsscribed inref. SLC ( 68Ogof 
SiOn. petrol-ethyl aceta te+Manol 1:1:0.2) of the resulting mixture of furanosid- and 
pyranosi&onates (36.6 g) yielded two fractions, one containing the furanosic&onates 
(14.6 g. 44%). the other the pyranosidurcnates. lhe latter fraction WBS separated by 19LC 
(petrol-ethyl acetate-ethanol 1:1:0.2) and provided pure fractions of 3a (8.3 g. 25%) and 
3b (1.8 g. 5%).- '3C M (CDCls) of 3a: ally1 grcups: 6= 65.9 (C-l), 68.9 (C-l), 131.5 
(C-2). 133.5 (C-2). 117.7 (C-3). 118.6 (C-3); sugar part: 8 = 98.1 (C-l), 68.1 (C-2), 
69.7 (C-3), 70.3 (C-4), 70.4 (C-5), 168.7 (C-6).- For all other data, see ref. 9. 

Allvl (ally1 3.4-O-~lidsne-a-tMalactoDvrarosid)uronate 
A mixture of 3a (1.758 g. 8.42 mnol). P-toluenesu lfcnic acid (20 mg). and 2.2-dimethoxy- 
propane (40 ml) WLB stirred for 45 min at 20-C. Guenching by addition of triethylamine 
(0.2 ml), solvent evaporation, and l@LC (petrol-eth~l acetate 5:l) yielded 4a (1.632 9. 
al%).- 'H t+fI (400 ktlz, CDC13): 6 = 5.01 (d, l-i-l), 3.93 (dd, 2-H), 4.34 (dd, 3-H). 4.55 
(dd, 4-H), 4.67 (d. 5-R). 1.31 (s, Uis). 1.46 (s. Ui3); J1.2 = 3.7 Hz. J2.3 2 5 Hz. J314 
:: 6 Hz, J4.s = 2.0 Hz.- '3C FEa (CDCl3): 6 = 96.3 (C-l), 68.1 (C-2). 68.7 (C-3). 73.5 (C- 
4). 75.2 (C-5). 167.8 (C-6). 110.1 c(CH3)2, 27.2 and 25.6 (CR3 signals).- IR (CRCl3): 
1750, 1725. 1600 cm-'. Anal calcd for Cl5H2207 (314.3): C 57.32. H 7.05, found C 57.37. R 
7.25. 

Allvl (3.4~isooroovli~a-~oalactaovr~i~~i~ (4b) 
A solution of 4a (35 mg, 0.11 mnol) in methanol, saturated at O'C with dry amncnia (28 
ml) was stirred at OOC for 24 h to give 4b as the sole reaction Product (TLC Ccrvtrol: EK 
trol-ethyl acetate-ethanol 1:l:l). Solvent evaporation Yielded 4b (29.0 mQ. 96%).- 'R NJR 
( 400 MHZ, cDc13, H.H Oosv): 8 = 4.98 (d. l-H), 3.92 (dd. 2-H). 4.35 (dd, 3-H), 4.62 (dd. 
4-H). 4.52 (dd, 5-H). 1.31 (8. CYi3). 1.46 (s. Cl-Is), 5.90-5.98 and 6.45-6.55 (-2); J1.2 
= 3.8 Hz, J2.3 = 5.7 Hz. J3,4 = 5.7 Hz, J4.a = 2.3 Hz.- 13C t+i?. a=13, C,H =Y. DEFT): 
6 = 96.3 (C-l), 68.3 (C-2), 75.0 (C-3), 73.0 (C-4). 69.7 (C-5) 171.0 (C-6), 109.9 
(C;(wJ)Z), 25.4 and 27.2 (Cl-i3 Signals).- IR (CHcls): 3580 (Cti). 3640 und 3420 (M-l), 16% 



(amide I), 1575 (amide II). 1460 arrl.- C12HsNOs (273.29, 273.12). FAE MS (glycerol): m/z 
(%) 274 (14. [t++Hl+). 216 (44), 198 (18). 158 (WC), 140 (62). 

Allvl 2-o-(2-aces3.4.6 tri-O-acetvl -' -_ 2 deoxv-S+a lucogyt-anosvl)- 
tPD-oa~lde (7)_ 

To 4b (1.005 g, 3.68 mtr~l) solutions of 2lnethY1-(3,4,6-tri+acetyl-l.2-didsoxy-a-D-glu- 
cooyt-ano)[2,1-dloxazoline (5) (1.25 g. 3.80 mnol) cH2C12 (10 ml) and anhydrcus canphor- 
sulfonic acid (170 mg, 0.73 mnol) in CH2C12 (10 ml) were addsd and the mixture was stir- 
red in a sealed vessel at 60°C. After 4 h and 6 h further portions of 5 (1.00 g, 3.04 
mrol and 1.28 g, 3.89 nwol, respectively), dissolved in CYi2C12, were added. Stirring at 
6O'C WBS continued for altogether 22 h. The reaction ~86 stoposd by addition of tt-iethyl- 
amine (1 ml), and the mixture waa stirred at 2O'C for 30 min and then passed thrush a 
colum containing Florisil (10 g. elution with CH2C12-ethano 1 5:l). Solvent evaporation 
and WLC (a-lC13-ethanol-triethylunine 50:1:0.2) Yielded 7 (1.68 g, 76 Y, 91% based on 
ccfisuW 4a), 167 no (0.61 mnol) of 4a were recovered.- IH M. 400 Mit, cDc13, C.H COSY. 
H.H CCSY): unit E: 6 = 4.98 (d, 1-H). 3.79-3.87 (m. 2-H). 5.31 (dd, 3-H). 5.04 (t, 4-H). 
3.63-3.68 (ddd, 5-H), 4.14-4.18 (CH2-6). 1.92, 1.99. 2.00, 2.05 (4 cH3 S'S). 5.73 (d. 
-3). J~n,n-II = 8.5 Hz. J1,2 = 8.6 HZ , J2,3 = 10.6 Hz: J3.4 = 9.3 HZ, J4,5 = 9.5 Hz. 
J5.s and Js,o*= 2.9 and 4.3 HZ; unit F: 8 = 4.99 (d. 1-H). 3.77 (dd. 2-H). 4.29 (dd, 3- 
H), 4.54 (dd. 4-H), 4.49 d (5-H). 5.79 and 6.47 (CUW2, Jg.= = 3.5 Hz); J1.2 = 3.5 Hz. 
J2,3 = 8.1 Hz. J3.4 = 5.3 Hz, J4,5 = 2.8 Hz.- 13C Ml (cDcl3, DEPT. C.H CCSY): unit E: 8 
= 101.0 (C-l). 54.9 (C-2). 72.3 (C-3). 68.6 (C-4). 72.0 (C-5). 62.1 (C-6), 23.3 and 
20.61-20.72 (C.Hs s's), 170.2, 170.4, 170.6, 170.7 QYCHr signals); unit F: 8 = 97.5 (C- 
1). 77.5 (C-2). 75.2 (C-3). 73.6 (C-4). 68.3 (C-5). 169.4 (C-6), 109.6 (c((CH3)2), 26.4 
and 28.3 (acetonide ai3 signals).- FAB t49 (glycerol): m/z (%I 603 (1.5 tWH]+), 487 (5). 
445 (5). 330 (40, Gel+), 210 (401, 168 (98) 150 (lOO).- ha1 talc for CzsHsrN2014 
(602.59, 602.29): C 51.82, H 6.36, fumd C 51.64. H 6.39. 

Allvl 2+(2-&z&&do-3.4.6 trl-o-acetvl 7 deoxv-B-Ssvl)-a+ _. -- 

To 7 (351.0 nrg, 0.583 mrpl) aquears acetic acid (20 per cent, 15 ml) was addad and the 
mixture w&s stirred at 5OW for 9.5 h (TLC control: petrol-ethyl acebam1 1:l:l). 
After solvent evwation (codistillation with toluene) pure 6a (307.4 m&l. 94%) was 
obtained.- *H WI?, (400 Miz, pyridine-ds. H,H Cosv): u?it E: 6 = 5.45 (d, l-H), 4.54-4.60 
(m, 2-H). 5.85 (dd, 3-H). 5.45 (dd, 4-H). 3.75-3.82 (ddd, 5-H). 4.31 (dd. 6-H). 4.48 (dd. 
6-H'), 1.96, 1.98-2.02 (a-I3 signals). 9.34 (d, WCCUi3). JNN,~ * 7 Hz, J1.2 = 8.4 Hz, 
J2.3 = J3.4 = 9.8 Hz, Js,s = 4.3 Hz, Js.6~ = 2.4 Hz, Jo,I'= 11.6 Hz: unit F: 6 = 5.52 (d, 
1-H). 4.65 (dd, 2-H). 4.61 (dd. 3-H). 5.04 (dd, 4-H). 4.80 (d, 5-H). 7.85 (d) and 8.45 
(d. Je.r :: 2.8 Hz, CCNi2), J1.2 = 3.5 Hz, J2.3 = 9.8 Hz, J3,4 = 3.1 Hz, J4,s = 1.2 Hz.- 
13C M (pyridine-ds, C,H COSY, DEPT): unit E: 6 = 103.6 (C-l), 55.5 (C-2). 74.0 (C-3). 
69.6 (c-4). 72.1 (o-51, 62.5 (C-61, 23.2, 20.56, 20.71. 20.67 (CxXHs signals). 170.6. 
170.72, 170.75, 172.50 (e3cHs 8ignalS); Wit F: 6 = 99.6 (C-l), 79.3 (C-2). 69.6 (C-3). 
71.4 (C-4). 73.2 (C-5), 163.8 (C-6).- IR: 36CO-3100 (OH). 1745, 1737 (ester C=O). 1663, 
1647, 1549 an-1 (amide bands).- FAB MS (glycerol): m/z (W) 563 (6 tMHll+), 330 (80. 
Gel+), 210 (50). 168 (90). 150 (lOO).- Anal talc for C23H34N2014 (562.53. 562.20): C 
49.11, H 6.09, fcund C 49.16. H 6.25. 

Allvl 2~17-~ido-3.4.&tri~2r~vl~-3~ -- 

1-a-D-aa&&u~de(0& 
A mixture of 6a (232.4 mg, 0.413 ~1). bis(tributyltin)oxide (123 mg. 0.206 mrpl), and 
~~13 (60 ml) was heated under reflux for 7 h. Weter ~118 ccntinously ramwed by Passing 
the axrdent3ed solvent through a layer of 4A molecular sieve& After cooling to O'C tri- 
chlot-cecetyl isocyanate (48.9 ~1, 0.41 mnol) kas added and the mixture was stirred at 0-C 
for 1 h. Excess reagent was destroyed by addition of methanol (0.5 ml) and stirring at 
o'c for lo min. After solvant evaporation the redclue was t%diS60lVed in methanol (40 

ml), Zn &st (260 r& was added and the reaction mixture was stirred at 2O'C for 3 h. 
Filtration, &ing the solid with methanol and msthanol-~3ter, evaporation of the oznbi- 
ned limid phases and WLC of the residue (petrOl~l3 -meManol 1:1:0.35) provided ik 
(vs.8 mg, 78%). 34.4 mg (15x1 of en were recovered.- IH FElR (400 Wk. nyridine-ds. H.H 
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COSY): unit E: 6 = 5.67 (d, 1-H). 4.09 (2-H. OVerlapPing With the li-lall~l l ignal). 6.09 
(dd, 3-H). 5.39 (dd. 4-H). 3.78 (ddd. 5-H). 4.30 (dd, 6-H). 4.48 (dd, 6-H’), 1.98. 1.99. 
2.03, 2.14 (4 COC& s’s), 9.08 (d. -3). J1.2 = 8.4 Hz, J2.3 = Js,r = 9.3 Hz, J4.5 = 
10 Hz, Js,s = 2.6. Js.s* = 4.4 Hz , Je,s* = 12.3 Hz, J~n.2 2r 8 Hz; unit F: 6 = 5.55 (d. 
l-H), 4.92 (dd. 2-H). 5.83 (dd, 3-H), 5.46 (dd, 4-H). 4.84 (d. 5-H). 7.90 and 8.51 (2 
d’s, Json = 2.1 Hz, CUWn), J1.2 = 3.6 Hz, J2.3 = 10.7 HZ. J3.4 = 3.1 Hz, J4.s = 1.4 Hz.- 
13C MR. (pyridine-d5, C.H CO8Y). unit E: 6 = 102.2 (C-l), 56.3 (C-2). 72.9 (C-3). 69.8 
(C-4), 72.0 (C-5), 62.3 (C-6). 20.56, 20.66. 20.70. 23.42 (-3 signals), 170.5, 170.6, 
171.0, 172.0 (QXH3 signals); unit F: 8 = 99.1 (C-l), 75.8 (C-2). 72.8 (C-3), 68.9 and 
69.1 (C-4 and C-l.llyl). 73.0 (C-5), 169.9 (C-6). 157.7 (OQXWz).- IR: 3475, 3340, 1748. 
1716, 1675, 1595.1539 an-‘.- CZ~H~SNSOI~ (605.55, 605.21), FA5 MS (glycerol): m/z (Y) 
606.4 (2.5 ([~&HI+), 330.1 (100, Gel+). 168 (16). 150 (80). 

Allvl 2-O-(2-acet~nn’do-3.4.6 trl+acetv _ . l-2-dsoxv-t3-O-a1~anoeyl)-4-0- 
acetvl-3UcarbamDY L-O-cialactcovranos ‘dur-ids (6d) 
A mixture of 6c (18.2 mg. 0.03 ~TID~).‘OMAP (8.7 mg, 0.071 ml), pyridins (2 ml), and 
acetic anhydrida was stirred at OOC for 45 min (nC control: petrol-CHCl3methanol 
1:1:0.75). Filtration through a SiOz layer. solvent evaporation (codistillation with 
toluene, 3 x 3 ml), t4XC (petrol-aiCl3-ethanol 5: 1:0.5) yielded pvre 6d (19.1 mg. 98%).- 
The 1H M spsctrun WBS practically identical With that of 6o. differences: 8 = 1.84 
(additional OXH3 signall), 6.66 (4-HF).- 13C w: Practically identical with that of 6~. 
additional signals at 8 = 20.5 (als) and 170.0 (C=O).- IR 3100-3600 (OH, Ml). 1748 (ester 
C=o) 1 1691 (COEH,). 1595, 1548 an-’ (t+k).- C26H37N3016 (647.59, 647.22). FM MS 
(glycerol): m/z (%) 670 (0.8, Ct#+&l+), 648 (2.8 CMHIl+), 589 (1.1). 330 (60, lel+). 210 
(43). 150 (100). 

a) A mixture of 6d (93.4 mg. 0.144 mnol), tris(triphsnylphosphin)rhcdi~(I) chloride 
(freshly prepared, 13.3 mg, 0.0144 mnol), diazabicyclo C2.2.2lactan (OABCXD. 4 mg. 0.036 
nwol). and ethsnol (7 ml) WBS stirred at 80-C for 2 d (sealed vessel). Ths catalyst was 
removed by filtration. After solvent evaporation ths residue ~18 redissolved in 9:l ace- 
WwaQr, HgO (160 mg, 0.74 ml), and HgClz (180 m& 0.66 mrpl) were addsd, and the 
mixture WBS stirred at 20-C for 4 h. Insoluble rmtter w rsmoved by centrifugation. Into 
the clear solution H2S gas was passed. Ths precipitated inorganic salts wsre rsmoved by 
centrifugaticn. and ths precipiate was washsd several timss with acetone. Ths dined 
lipid phases after solvent evaporation and t@LC (petrol-CX13methano 1 1:1:0.2) yielded 
6e (64.5 Rls. 74 %).- b) To 6d (330 ms. 0.51 rmpl) and PdCl2 (126 ms. 0.71 ml) acetate 
buffer (0.i.m0i/i -N&k in acetic acG-water 2O:i, 50 ml) WLS addG.and the mixture was 
stirred at 2O’C for 24 h. Filtration. evaporation of the filtrate and t&C (RP-18, water- 
methanol 5:l) gave 6e (137 mg, 44 %) and w (95.3. 28 %). 

IH k&R (400 mz, pyridins- ds, spectral assignment by ocmparison with 6~): unit E: 8 = 
5.74 (d, 1-H). 4.02-4.10 (2-H). 6.15 (dd. 3-H). 5.35 (4-H. hiddsn by the 5-HF signal, 
3.95 (ddd, 5-H). 4.30 (dd. 6-H). 4.43 (dd, 6-H’). 9.05 (d, I+lCOCHla), J1.2 = 8.3 Hz, J2.3 
= J3.4 = J4.5 = 10.1 HZ, Js.6 = 2.6, Js.s* = 4.7 Hz, J6.6* = 12.0 Hz , Jt1n.2 * 8 Hz; unit 
F: 8 = 6.18 (d, 1-H). 4.66 (dd, 2-H). 6.19 (3-H. hidden by the signals of 1-H”) and 3- 
HE), 6.72 (dd. 4-H). 5.35 (d. 5-H), 7.94 and 8.45 (CCNi2). 7.48 (broad signal (ocohtc2). 
J1.2 = 3.3 Hz, J2.3 = 10.4 Hz, J3,r = 3.3 Hz, J4,s = 1.4 Hz.- IQ t+4? (pyridine-ds, DEPT. 
C,H CCSY): S = 102.4 (C-1E). 93.8 (C-lf), 77.2 (C-2F), 72.8 and 72.0 (C-3E and C-3F). 
71.1, 70.2, 70.1 (C-4r, C-5E, C-4F and C-5F), 62.6 (C-6E), 56.4 (02E). 157.4 (=z). 
169.8 (C-eF).- IR 3700. 3478, 3340. 1747, 1691. 1682, 1595, 1550. 1537 an-‘.- C~JHJJOIONJ 
(607.53, 607.19). FAB MS (glycerol): m/z (%) 630 (3.7 tM+Nal+), 608 (11.8 [t+Hl+), 330 
(80, [e]+). 210 (41). 150 (100). 
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cm1 7+(2--do-3.4.~trieacetvl 2 c&xv-O-O-a __ lucc-ovraOpsvl)-4+acetvl- 
3+cat-~vl-a-D-eaIide (6f) 
6f could not be obtained carpletely pure (inpurity: 6e).- 1H t+R (400 Wk. pyridine-ds. 
C,H OOSY. spectral asSigment by carparlson with 6c): unit E: 6 q 5.75 (d, l-H), 3.92- 
4.05 (2-H and 5-H). 6.21 (3-H). 5.42 (dd. 4-H). 4.40-4.46 (CHz-6), 9.30 (d. E(tlcocH~), 
J1.2 = 8.5 Hz, J3.4 = J4,s = 9.5 Hz, J~n.2 3 8 HZ; unit F: 6 = 5.63 (d. l-H), 4.63 (dd. 
2-H), 6.03 (dd. 3-H). 6.66 (dd. 4-H), 5.10 (d. 5-H), 4.28 and 4.32 (AR system, JAB = 17 
Hz, C@kcocH3), 2.17 (S.~2coctlJ). 7.58 (0OMI2). 8.05 and 8.65 (CW-l2), J1,2 = 3.5 Hz , 
J2.3 = 10.5 Hz, J3,4 = 3.5 Hz, J4,s = 1.5 Hz.- 13C t+ff (pyridimds, OEPT. C.H CC9Y): 
unit E: 6 = 102.2 (C-l). 56.4 (C-2). 72.5 (C-3), 69.6 (C-4). 72.1 (C-5), 62.0 (C-6), 
170.2-171.2 (4 -3 signals); unit F 6 = 100.5 (C-l), 76.4 (C-2). 69.4 (C-3), 70.4 (c- 
4), 70.9 (C-5). 169.6 (C-6), 74.6 (m2a3), 206.9 (~2~3). 26.8 (CO$-(2oC#(S), 157.2 
(CCC+Ji2).- C28H37017N~ (663.59, 663.21). FAR MS (glycerol): m/z (%) 686 (7, WNal+), 664 
(4, hitHI+), 330 (90. [el*). 228 (la), 168 (lOO), 140 (55), 124 (25). 

2~(2-Acetam~r2vl)-4~a~tvl-3-Ol-arbamovl- _' __ 
l-O-[r(R)-2_methvloxvcarbonvl-2-(3.8.8.11.1 ~Vl-~+,hoxvl_hvdroxv- 4.18- 

pyridine (2 ml) 1 1 l- 
trichloro-2methyl_prop-2-yldichlorcphosphite (8. X = Cl. 29.6 ~1. 0.15 rmpl) kere k&d 
and the mixture was Stirred at O'C for 20 min (colourless precipitate). A solution of 6e 
(90 mg, 0.148 mnol) in 4:1 THF-pyridine (2 ml) w added and stirring at O'C was conti- 
nued for 1.5 h. TLC control (petrol-CYiC13methanol 1:1:0.75) then indicated quantitative 
reaction. A soluticn of 9 (70 mg, 0.15 mnol) in 4:l THF-pyridine (1 ml) was added and the 
reaction mixture was stirred at O’C for a further 6 h. Then bis(trimethylsilyl)peroxide 
(32 ~1. 0.15 mnol) was added and the mixture was stirred at O'C for 15 h. The solvent was 
evaporated in astremnofargon untilcnly 0.5ml of a solution remained (tiichwasshown 
to be free of peroxides). Pyridine (5 ml) was added and the stirred solution was treated 
with Zn-Cu couple (130 mg) and 2,4-pentanedicne (100 Pl) for 6 h at 20-C. Filtration. 
solvent evaporation and WLC (CHCl3-methanol 2.5:l) furnished lob (78.1 mg, 47%).- 'H M? 
(400 t+iz, pyridine-ds. assigmmnt by CcmJarison with the data in ref.9): 6 = 6.68 (4+(r). 
6.57 (dd. 1-HF), 5.91-5.98 (3-Hz and 3-H'). 5.68 (d, l-Hz), 5.42 (t, 4+), 5.36 (broad 
s, 5-HF), 4.35-4.44, 4.54, 4.67, 4.62-4.80 (CH2-GE, 2-HF, 2-H". m2-3"). 3.90-3.98. 3.75- 
3.85, 3.60-3.73 (2-Hz, 5-Hz, and CHz-11). 7.55 (OCCW2), 8.08 and 8.50 (COFH:!), 9.07 
(lWfXli3), 3.79 (a2CH3), 1.24 (t) and 3.1 (triethYl=iUn), Jl,zz = 8.5 Hz, J3,4z = 
J4,rrE = 9.2 Hz, Ji.2r = 3.1 Hz, Jl,pF = 6.0 Hz.- 13C Ml? (the following signals could be 
assigned): unit E: 8 = 102.0 (C-l), 55.4 (C-2); Unit F: 6 = 95.9 (C-l, C,P coupling), 
75.9 (C-2, JC,P 0 8 Hz), 157.2 (OCXM2): Unit H: 8 = 79.5 (C-2, JC,P = 8.0 HZ), 66.5 
\;';3), 55.4 (~2~3). Unit I: 8 = 69.5 (m2-1); 171.7, 171.1, 170.8, 170.6, 170.3, 

169.7 (CD signals), 45.9 and 8.7 (triethYlanrsoniun).- CszHsoNs022P (1140.07, 
1139.58), FAR t49 (glycerol): m/z (X) 1178.5 (4. [MtKI'), 1140.5 (1.5 [I&HI+), 589 (6), 
548 (5), 330 (45, Gel+), 288 (20). 168 (95). 150 (100). 

ted deprotection of lob 
To lob (19 mg, 1.67x10-Qol) 0.1 mol/l aquews lithiun hyboxide (830 ~1, 8.3x10-5 mol) 
and THF (2.1 ml) here added, and the mixture was stirred at 20-C. After 30 min TLC 
(~Ts-methanol-water 18:11:2.7 and ethyl aCetate-ai3&#20 1:1:0.2) indicated the forma- 
tlon of four main Products (according to increasing t-c valuee PI to ~4). After longer 
reaction times (up to 12 h) the same faur products were observed the most polar mnpound 
giving the strongest spot. carplete LC separation of the carpounds failed. The carpound 
with the lowest rc value (PI) could be enriched. According to FAR MS (matrix: rnethanol- 
nitrobenzyl alcohol), signals at 1003.5 and 981.5, see ref.9) and TLC carparison (for 
solvent systens, see above) with a reference SanpleS it was 1Od. The fraction p3 ccntai- 
ned Probably the desired aarpound 1Oc. The FAB MS (methanol-trifluorcacetic acid- 
nitrobenzyl alcohol) showed signals at m/z 980.5 ([t+Nal+, 986.6 (p4tNa+Li_Hl+). and 
1002.4 ([t+2Na-H+). 
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Allvl 7-0-(2-a~3.4.6-tri+acetY1-2-dsoxY~1ucooYranosY1)-4-0- 
12 2.2 trlchloro&k?xy)carbmYl-3WWY -* I-o-D-aal~WYranosi&ronamid C@& 
To a solution of Oc (324.0 mg, 0.54 nmol) in pyridine (29 ml) at O'C 2.2.2~tr1chlwoethyl 
chlorofot-n&e (111.0 ~1. 0.80 nmol) was added, and the mixture was stirred at 2O'C for 17 
h. After addition of water (9 ml) solvents were rsmDved by lyophilization. LC (petrol- 
CHC13-msthanol 1:1:0.5) furnished 1Of (373.8 mg. 90%).- lH Mf? (400 Miz, pyridine-ds) 
unit E: 6 q 5.52 (d, 1-H). 3.95-4.04 (2-H), 6.02 (dd. 3-H), 5.36 (dd. 4-H). 3.82-3.88 
(ddd, 5-H), 4.38 (dd, 6-H). 4.43-4.46 (6-H'). 9.01 (d, -3). 1.98-2.12 (signals of 4 
cocH3 groups). J1.2 :: 8 Hz, J3.r = J4,s 9 10 Hz, J5.s = 2.5 Hz, J5.s. = 4.0 Hz, Js,sn q 

13 Hz, JNH,~ = 7 Hz: unit F: 6 = 5.50 (d. 1-H). 4.46 (2-H. overlapping with the 6-H'E 
SUnal), 5.92 (dd. 3-H), 6.52 (dd, 4-H), 4.98 (5-H. overlapping with one of the 
-_2CCl3 signals), 4.76 (AB, ons of the OCCCQWCl3 signals, Jg*a = 12.5 Hz), 7.98 und 
8.65 (mz), J1.2 f 3 Hz, J2,3 q 11.0 Hz: J3.4 = 3.5 Hz , Jd,, = 1.5 Hz.- '3C NFR 
(pyridine-ds): unit E: 6 = 102.0 (C-l), 56.2 (C-2). 62.3 (C-6), unit F: 6 = 98.7 (C-l), 
77.0 (C-2). 164.2 and 156.84 (m2al3 and -2). 95.1 (m2al3). 169.7-170.9 (5 
GO signals), 20.4-23.2 (4 -3 signals).- FAB MS (lactic acid): m/z (%) 780 (3.5 
[M+Hl+), 330 (90, [e]+), 210 (60), 145 (80), 135 (loo).- Anal talc for C27Hs6017N~Cls 
(780.95, 779.11): c 41.53, H 4.65, Cl 13.62, found C 41.62, H 4.79, Cl 13.77. 

2~(7-Acetamido-3.4.6-tri-O-acetYl __ x - 2 dso v-6 D-aluccovt-anosYl)-4-&(2.2.2 trichloro- -' 

ethoxvkarbonv 3-O-carbarrpvl-a-D+a- 
A mixture con&sting of 6g (60.8 mg, 0.078 -1): tris(triphsnyl-phcephin)rhodiW(I) 
chloride (7.2 mg. 0.0078 -1). DECO (2.6 mg, 0.0234 -1). and dry ethanol (1.8 ml) was 
heated to 8O'c for 6h in a sealed vessel. Solid rmterial was removed by filtration and 
the filtrate evaporated. The residre was taken up in 9:1 ace- ter and treated with 
HgC (84.5 mg, 0.390 mnol) and HgC12 (84.7 me. 0.312 -1). The mixture was stirred at 
20-C for 2h. Solids were rmved by centrifugation. Into the clear solution gaseous H2S 
was passed. The precipitates wsre removed by centrifugation and the solid material was 
washedwith acetcne(3 x 7 ml). TheccMinsdsolutions wereevaporated. LC (CHCls-ethanol 

5:l) furnished pure 6h (28.2 mg. 49%).- 1H Ml? (400 t4-l~. pyridine-ds): unit E: 6 = 5.60 
(d, I-H), 4.08 (2-H). 6.09 (dd, 3-H), 5.35 (dd. 4-H). 3.85 (ddd, 5-H) , 4.30 (dd, 6-H). 
4.46 (dd, 6-H'), 9.05 (d. -3). J1,2 = 8.5 Hz, J2.3 = J3,4 = 10 Hz, , J5.s = 2.5 Hz, 
Js.s* = 4.5 Hz, J6,6'= 13 Hz, JNN.2 = 8.5 Hz; unit F: 6 = 6.10 (d, 1-H). 4.60 (dd. 2-H). 
6.22 (dd, 3-H), 6.65 (dd, 4-H), 5.38 (d 531, ?) 4.80 and 5.00 (AB, Jgom = 12.5 HZ, 
~~CC13). J1,2 = 3.5 Hz, J2.3 = 10.5 Hz, J3.4 = 3.5 Hz, J4.5 q 1.5 Hz.- 13C t+fl 
(pyridlneds): unit E: 6 = 102.3 (C-l), 56.3 (C-2). 62.5 (C-6); unit F: 6 = 93.6 (C-l), 
77.1 (C-2), 154.5 and 157.2 (opoocH2CClS and e3NH2). 95.3 (ocoocH2GlS).- C24Hs2017NsCl~ 
(740.88, 739.08), FAB MS (lactic acid): m/z 740, 742, 744 (CM+I]+), 541. 469. 397, 330 
([el+). 307, 235, 217, 163. 135. 

7-O-(P-Acetamib3.4.~tri+acetYl __ 2 dsoxv -G-C all_lcmYranosYl - Mel-4+(2.2.2- 
trichloroethoxY)c.arbonYl-l+~C(R)-2-msthoxYcar~Y1 2 (3.8.8.11.1 __ 4.18-hexsmeth~l- 
nof~dscvloxv)~ (2 trichloranethv 2-o ODY OXY) oho&~-vll-a-D-g&&o- __' l- rl - 
wranut-onamide (loa) 
To a solution of lH-1,2,4-triazole (22.5 mg. 0.325 nmol) in 4:1 CHsClr-pyridins (1.0 ml) 
1.1.1~trlchloro-e-methyl-prop-e-y1 dichlorophosphite (8. X = Cl, 22.5 m, 0.081 -1) was 
added at O'C and the mixture was stirred at O'C for 20 min. Disacd-mrids 6h (53.6 mg. 
0.072 nmol), dissolved in 4:1 U+Clz-pyridine (0.5 ml), was added and the mixture was 
stirred at O'C for 4 h. Then a solution of methyl (R)-3-hydroxy-2-(3.8.8.11.14.18~hexa- 
methyl-naMdecyloxy)-propicnate (101.7 mg. 0.216 ml) in 4:1 CWCln-pyridine (1.5 ml) 
was added in 3 portions (within 2 h). Stirring at O'C was continued for a total of 3 h. 
Then bis(trimsthylsilyl)peroxids (18.0 mg, 0.101 -1) was added at O'C and the reaction 
mixture was stirred at 2OW for 15 h. After solvent evaccration the residue was purified 
by LC ( hexanes-ethylacetate-ethanol 2.5:1:0.5 + 0.1% triethylamine) to 9iVe (41.0 mg, 
54%).- 1H Nia (400 M-lz, pyridine-ds): S = 0.90-1.50 (H's fran the naenocinol unit), 1.96- 
2.20 (6 CM3 signals), 3.58-3.68 (l-HI), 3.73 (s. Mocha). 3.78-3.87 (l-H*); 3.92-3.98 (5- 
HE); 3.99-4.10 (2liE); 4.40-4.47 (2-H's); 4.52-4.79 (&H'S, 2-HF, CH2-GE, 1 H of CU-kCCl3 
(d, J q 12 Hz)); 5.00 (d, J q 12 Hz, 1 H of m2CClS); 5.38 (w1/2 = 4 Hz. 5-HF); 5.46 (t. 
J= 10.0 Hz, 4i-P); 5.59 (d, J= 8.5 Hz, I-HE); 6.05 (dd. J2.3 q 10.5 Hz, J3.4 = 3.5 Hz; 3- 
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Hr); 6.10 (t, J = 10 Hz, 3+(z), 6.57 (WI/~ = 12-H, 1-Hr); 6.60 (dd, J3,4 = 3.5 HZ, J4.5 = 
1.5 Hz): 8.12 and 8.90 (Ml2): 9.20 (d. J q 8 Hz. ME).- 13C NCR (400 Miz, Dyridine-dsl: 6 
= 52.2 .(ouj~). 56.2 (Ci2z);. 62.4 (CH2-SE); 68.4 (C-2*): 68.6; -69.5; 69.8: 71.8; 72.0; 
72.5; 75.7 (c-2F); 77.1; 78.2 (C-2"); SO.7 (0313. phosphate protecting grout); 95.1 
(CC13, lRUC group); 97.8 (C-lr); 102.5 (C-lE); 154.1 and 156.6 (C4BCClo and -2); 
168.7: 169.9; 170.3; 170.4; 170.7; 170.9 (Co signals). No rrass spectrun could be obtal- 
ned. 

i&3.4.6 -. tr~Qacetvl-2-dsoxv-6-D-~lucoDvranosvl)-3-O-carbamovl_ 
l-O-~T(R)-2-cRethvloxv~l 2 (3.8.8.1 .14.18 hex%~sthv __ 1 - 1-nonadsovloxv)-ethvloxvl- 

lde (lof) 
To a solution of triester 1Oe (42.0 mg, 0.030 mnol) in Dyridine (1.25 ml) Zn-Cu couple 
(freshly prepared51, 24 mg) and 2,4-pentaned~ne~~ (57 ~1, 0.56 ml) were added and the 
mixture was stirred at 2O'C for 5 h. After filtration and solvent evaporation tk~ residue 
was dissolved in 1O:l water-methanol (5 ml), and Zn2* ions were renoved by additicn of 
Dowex 50 W X10 resin (H+ form, stirred for 1 h). Filtration, lyophilization, and LC 
(CHCl~methanol 2:l) gave 1Of (29.7 mg, SO%).- 13C M (pyridine-ds): S = 51.9 (OCH3); 
54,s (c-2z); 62.3 (C-SE); 66.4; 68.9; 69.4; 69.5; 69.6; 71.8; 72.5; 73.9; 75.2 (c-2F); 
79.5 (C-2"); 95.9 (d, J13c.31~ = 5.8 Hz, C-IF); 102.2 (c-lz); 157.8 (OCCW2): 169.8: 
170.4; 170.7; 171.0; 171.6; 172.0 (CO signals).- C5oHssNsOnrP (1098.230, 1097.565). FAS 
MS (lactic acid): m/i! 1136.7 ([t*H<l+), 689.4 ([M-f+K+Hl+). 330.3 ([eI*). 

A solution of 1M (5 ms. 0.0046 mnol) in 2:l methanol-water (bidist., 0.5 ml) was flushed 
with argon and then a<.WC 0.3 mol/i Lia (92.0 ~1, 0.0276 mnol) w added. The mixture 
was stirred at OOC for 30 min. The reaction was stopped by addition of Dowex 50 W X2 (H+ 
form). Stirring at 2OOC for 30 min. filtration, lyophilizaticn, LC (gradient CHCl31netha- 
nOT 2:l-->~ls -methanol-water 20:10:1.5) gave 1Og (2.0 mg, 45%). This sample was dissol- 
ved in water, and passed through a snail colunmwith Dowex 5OWX2 (H+) to rssove inorga- 
nic ions, and then freed from solvent by lyoph~lization.- C44HszN~OlsP (972.118, 
971.533), FAR MS (lactic acid): m/z 1010.9 ([M+K]+), 589.1( [M-f+K+H]+), 422.0, 204.2 
(Gel+). 

2-deoxv~vravl)-3-O-car~vl-l~ll(R) 2 __ 

~11~14.l~hexa0lBfibYl-nv~~Y~oxY- 
vl)-a-D-aa- 

A solution of 1Of (20.2 mg. 0.0184 mnol) in 2:l methanol-water (bidist.. 2 ml) was flu- 
shed with argon, and then at OOC 0.3 mol/l LioH (371.7 ~1. 0.112 mnol) was added. The 
mixture was stirred at 20% for 13 h. then the reaction was stopped by addition of L!owex 
50 W X2 (I++ form). Stirring at 2OoC for 30 min, filtration, and lycphilization gave a 
sample of 16.7 mg Mich according to 13C NM? contained abcut 30% of a second CanpolJnd 
with a similar structure. Separation was achieved by LC (SiO2, isoprcDano1 - 2 mol/l NI3 
7:3), the fracticn containing pure 1Oo were mined, lycphilized. redissolved in water. 
and passed through of colum of RP-18 (40-63 run, methanol-water-acetonitrile 8:1:4) to 
rsmove incrganic icns. 5.4 mg of pure 10~ were obtained.- 13C NHR (CYX13-CDsOD-D20 
18:11:2.7): S = 173.2 (C-ln), 172.0 (m3 and CONH21, 157.1 (OCONH2). 
102.4 (c-l'), 94.8 (c-lF), 77.2 (?, C-2"), 75.6 (c-2F (C,P cowling) and 
another signal), 75.0, 73.6, 71.0 (C-11, C,P coupling), 70.3, 69.7 (broad 
signal), 69.5, 69.0 (broad signal), 67.6 (C-5F), 65.7 (C-3", C,P 
coupling), 60.3 (C-6*), 55.2 (C-21).- C~sHsoNsOlsP (968.091. 957.517). FAR MS 
(lactic acid): m/z 1002.35 ([M-H+2Nal+), 996.8 (M+Kl+). 980.4 (Cf+W+). 958.4 ([w*), 
559.3 ([M-f+Na+HI), 204.1 (L-e]+). 

&&nowl~ - We wish to thank Dr.W.Dietrich and his colleagues for the F(IR spectra. 
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gsmeinschaft, theFcndsder Chmnischen IncMtrle,andtheHaechstfi. 
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