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&&r-act- Glyccsylations with the title m wsre performed in dimethylformmide, 
acebnitrile, and nitranethane. The latter solvent was fcnmd to give gccd rseults where 
Dt6 caused l+dsacetylatim. 

Within the context of synthesizing structural analogues of fmfmnycin A. wewere faced 

with the problem to couple a suitable derivative of 2-amincr2-dsoxy-D-glucceam ine with 

acceptcrssuchasl.l 

cmeof thestandardmsthodsuses theoxazoline2as glyccsyldcnor.Ahandicapof2is 

its 1~ reactivity. Fur thermore. we found that suns carpounds of type i2 have insuffi- 

cient solubilitiss in the solvents usually smloyed for glyccsylaticns with 2. f?ecsnt 

publications of Boullangsr et al.a-6 suggested to test tetra+acetyl-2-allyloxy- 

carbnylai m-G-D-glucoee (3) as glycosyl dcnot-, since it was mm-ted to bs superior to 

2 as far as reactivity is concerned. 

According to Boullanger's results, 3 can be glycceylated with cne earivalent of tri- 

methylsilyl triflucrunsthaneeu lfonate (TbSCTf) as pranotcr in dichloraretham at -35'C 

either in the presence or abeence of molecular sievee 4A. A neighbouring group assistsme 

of the allyloxycarbonylamino grcup ensures selec~lve fnrmtim of R-glyccsidss.~~6 

In model glycosylaticns. besides dichlormethane we tried dimsthylfommids. aceto- 

nitrile. and nitransthane as polar solvents. Msthanoland isoprcpanolwereselected as 

alcoholic accsgtors. The reaction temerature ms set to 2OW. fur thermre. the influsnce 

of addedmolecular sievsscn thsoutccmof the reaction w&s investigated. 

In dichlormthane, the reaction of 3 With methanol in the presence of 1 equivalent of 

TMSGTf both with and withcut rrclecular sieves led to the exclusive fcrmticn of the B- 

methyl glycosids 4c after 1 h in nearly quantitative yield (Table 1. entries l-2). 
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0-1 the other hand, in Cl+ assolventand undsr otherwise idsnticalconditicns. a-hydroxy 

CarpoLlnd 4a was the sole pro&& after 24 h. 4a V&S also formsd Men no alcohol was 

added. Presumbly C# acts as nuclecphile to give an intermediate fran which 4a is formed 

onwcrk up. This reactionmay beusefulasa msthcd for aselective rsmovalof l-O-acetyl 

w-out=. 

For glycosylaticns in acstonitrile with various glycceyl donors high l3-selectivities have 

besn reported.718 The stereoselectivity is presunably dus to intermediate a-aceto- 

nitriliun ions.7nB Nuclecphilic substitution at C-l of the sugar moiety with acetcnitt-ile 

asnucleofugs ensures theformationof t3-glycceidssrrhereas reactionof thenuclecphil at 

the nitriliun carbon explains the by-pro&As. isolated in sans ca.ses.lO-13 

when 3 in acetcnitrile solution was treated with msthanol in the presence of molecular 

sievee and 1 eq. Tt&CTf, the I+glycceide 4c was formed as main ProckJct alongside with 

sons imidazoline 5. On theothsr hand, 5wasthe main pro&&. (79%) whsn the reaction was 

run withcut molecular sieves. Ths a- (4b) and 13- (4c) methyl glycosidss were isolated in 

only 13 and 8% yield, respectively. In the absense of msthanol. 5was isolated in almost 

quantitative yield (see Table 1). 

Next, nitrcmethane was investigated. It proved to bs a suitable solvent for glycosy- 

lations, but the stet-eochsmical outccms of the reaction was influenced by the amount of 
addedTtE0Tfandthepresenceor absence of molecular sieves. 

As in the glycoeylation in dichloranethane. the reaction of 3 tiith methanol and 1 ea. 

Tt&CTf in ths presence of molecular sieves furnished exclusively the &methyl glycosids 

4c (Table 1, entry 6). Without molecular sieves. only the a-glycosids 4b was isolated 

(entry 7). The reduction of the amount of the pranotor to 0.7 eq. led to the forrmticn of 

both ths a- and the 6-glycceids (entry 8). 

The secondary alcohol isoprcpanol did not react under the conditions of entry 6: 3 e4ui- 

valsnts of Tk49CTf were necessary for carplets reaction (entry 9). &I the other hand, in 

the absence of molecular sieves reactions occurred with 1 and evsn 0.1 eq. TM9CTf 

(entrieo 10-13). 

An explanation for this puzzling behaviour may be that for the less reactive isopropanol 

ths reaction is critically dspendsnd on the concentration of the pranotor (probably 

trifluoranethanesulfonic acid, formed fran TMsoTf with isopropanol and nitransthans. 

respsctivelyl') and that its concentration is diminished by the molecular sievse. 

The stereochemistry of the glycceylations with isoprcpanol is similar to that with mstha- 

nol: in the presence of molecular sieves 6-glycosids 48 was ths main product (entry 9). 

in absence of molecular sieves the a-glycoside 4d (entry 10). Reducing the amcunt of 

Tt49CTf shifted the product ratio to 48. With 0.1 eq. ll49CTf no a-prc&ct could be cbser- 

ved (entries 11-13). 

Under the reaction conditions leading to R-glycosidss (entry 13) 3 was glycceylated with 

the galacturcnamide derivative lb15 and furnished the disaccharide 6a after 22 h in 52 % 

yield (67% after correction for recovered lb, not optimized). This carpares favourably 
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with the result using thedichlcr~lecular sievsevariant originally reported by 

Bcullw et al.394 (ses Table 2). In amtf-ast to observations of Barllanger et al. 5 

extensive cleavage of the ieopylidsne acetals of both lband Ba was&served. leading 

to 7 and Bb, respectively. 

Table 1. Glycosylaticns of 3 in Dichlorunsthane, Acetcnitrile, and 
Nitran&hane at 20-C. 

'ultrysolventm~ eq. t a-dwo- 
a = (h) side6 

IbAd (%I k,le (%I 
I 

1 cH2c12 MecH + 1 1 95 
2 11 11 _ 1 1 97 
3 cH3cN Mea + 

4 ,I II _ 11 11 If 
26 
8 79 

5 W - -1 1 99 
6 a3m2 MB(H + 1 1 96 
7 I* I* - 1 1 

8 W M - 0.7 1 :; 9 " ihQI+ 3 
13 

4 :: 19 
10 M 11 _ 1 80 3 
11 11 v - 0.7 1 58 7 16 
12 1, W - 0.4 1 32 36 14 
13 w W - 0.1 2 72 19 

Table 2. Glycosylations of 3 with lb. 

T MS eq. eq. t 8aeb lb 7” 
(‘C) 44 TMSDTf lb (%I. (as). W' 

1 cH2c12 -21 + 1.0 0.9 3d <10 26 220 + 

2 *' 20 + 0.8 0.7 3.6h 11 33 + 

3 ** 20 + 0.1 0.8 8d 6 8 29 + 

4 cii3m2 20 - 0.1 0.5 22h 52 21 - 

l The yields are based on lb. 
b Identified by TLC carparison with an authentic sarrp1e.l" 

Assigmmntof the ancmsric configuration in 4e and 6a rests on the 13C M soectra. In 

the lHt+f? wectra the signals of the protons in the nsighbourhoodof the carbannte 

group (1-H. 2-H. 3-H. and N-H) werebroad andunresolved, prcbablybecause of a hindered 

rotation around the amids bortd.lO In the case of 4ethis queetianwas studied by dmamic 

Wf?. 

At 243 K. besides the fully resolved SpedrUn of one ccnformer.an additional doublet at 

6 = 4.42 with J = 8.4 Hz is observed. that is attributed to 1-H of a minor conformer 

(ratio 83~17; frun integration). Stopwise increasing of ths mature showed a 
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coale6cencetenmrature Tc betwsen 283 K and 293K. Fran the Eyringeqcationfor Tc q 288 

K a frseenthalpYof activation of about 56 kJ/ml wascala_~latad. This is inaccix-dwith 

typical data of carbamtee. I@ For amides the i!-cunfortmti~ is preferredls. thus the 

minor cc&~ has ~obab1yE-cu~Fcvnntiot-1. 

All reactions wereperfwmed in oven-dried glasswareundsr a positive ptessureof argon. 

Lipids and solutions were transferred by syringe and were intrcduced into reaction 

flasks thrcugh rubbsr se&a. Solvents were distilled fran CaH2. Molecular sieves wsre 

activated at 320-C and 13 Pa for 14 h. The inSt.rUnentatiOn used was: Melting point 

(corrected): Kofler hot-stags apparatus (Reichslt): 'H M, laC M: AM 400 (Bruksr); IR: 

Perkin Elmer 1310: EI MS: MAT CH7 Warian): FPB MS: MAT 731 Warian): prwrative gravi- 

taticnal LC: silica gel (ICN Bianedicals Silica 63-100); analytical TLC: Merck ix-exated 

silica gel 60 F254 plates (0.2 mn). spots were identified by swaying with a 2.22M H2sc)4- 

SDlUtiUl Which Contained c0(=4)2’&i20 (10 9/l) and H3[~4(bt%O9)4]‘ti20 (25 g/l) and 

heating at 140°C. 

-- 
9 (3) - x 

3 was prepared frun gl mine in fcur steps according to the literature.4~1' 

re for reactionsof 3with nuclecohil~ 

To a solution of 3 (15-20 mg) in 0.5 ml solvent (dimethylformsm ide, dichloranethane. 

acetcnitrile or nitranethane) 1.1 eqrivalents of thealcohol (methano 1 or 2-pt-opanol) and 

ths anxxlnts of trimethylsilyl triflwrcfnethanesu lfcnate indicated in Tables 1 and 2 wsre 

added. For reaction Watures and times see Tables. For wwk L&I triethylamine (abcut 

O.lml) wasaddedand the solvent- evapcratd using an argon strm. Reaction mixtures 

containing M were SLlbsequently freezedried. The residue was chramtograchd on silica 

gal using ethyl acetat&hexane6 eluents: for mixturss containing 5, a trace of triethyl- 

aminewasaddsd. 

Glycosylations with lb (abcut 20 mg) followed the above procedure. Isolation of 9a was 

performed by colum chraratograchy (hexanes/ethyl acetate/ethanol 4:4:1 -> 2:2:1 -> ethyl 

acetate/ethanol 1:l). followed by preparative WLC (trichlor anethWethano1 25:l) of 

lb/6a containing fractions. 

rbonvlami~7-deoxv _- a D-alucoovranosg (4a) 
The lH tW?soectrunwas identical with the repot-ted spectrun.4 

13C h)rR (100.6 Miz. cDc1~. DOPT): 6 = 20.87, 20.98. 21.01 (aMis); 54.18 (C-2); 62.35 (C- 

6); 66.08 (ally1 C-l); 67.84 (C-4); 68.64 (C-3); 71.17 (C-5); 92.12 (C-l); 118.08 (ally1 

C-3); 132.73 (ally1 C-2); 156.03 (KOO): 169.71. 171.15, 171.40 (cDWs).- IR (CHcls): 

3435 (MH). 3480-3180 (a-i). 1740 (co). 1510 Cm-’ (alllids II).- Cl6b-iPJOlOt’d (389.4). 
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133.12 (ally1 C-2): 151.77 (CM); 161.728 WJO); 170.44-171.34 (aOars).- IR (CtisCN): 3370 

(Ml), 1705-1760 (00). 1640 cm-’ (c=N).- FM I49 (tmtt-ix DMSO/glyoerol): m/z (X) = 413 

(100. [Mttl]+). 353 (4). 329 (18). 311 (4). 293 (11). 269 (5), 251 (29). 227 (15). 209 

(31). 167 (72). 125 (57).- (Found C. 52.32; H. 5.99. ClaH240~N2 (412.4) requires C. 

52.43; H. 5.87). 

a Besides the couplings with 4-H. 6-H, and 6’-H, the signal of 5-H shows a coupling 

with IJ = 0.5 Hzl. The coupling partner could not be found in the r-mining spectrum. 

BY amparision with literature data, it may be assuned as a J1.5 coupling.lo~lB 

Allvl-2+[3.4.6-tri-O-acetvl __ 2 allvloxvcarbonvlamino-7-deoxv-8-WalucooKanoevl)-3.4+ 

iscorcovl iden_a-Waalactoovt-aiduronamide (6a) 

M.p. 170-171’~ (from trichloranethane-hexanes).- ‘H M (400 M-k, CEC13). glucosemine 

moiety: 6 = 1.98, 1.99, 2.03 (6, 3H, MC): 3.57 (m, 1H. 2-H): 3.64 (ddd, lH, 5-H): 4.09- 

4.16 (m, lH, 6’+l); 4.18 (dd. lH, 6-H, Js.s = 4.8 HZ. lJs,s~I = 12.0 HZ); 4.95-5.09 (m, 

1H. 1-H): 5.02 (t. 1H. 4-H. Js,4 = J4.5 = 9.8 Hz), 5.22-5.32 (m, lH, 3-H): glucuronamide 

moiety: S = 1.32, 1.47 (s, 3H, CHs). 3.82 (dd, lH, 2-H. J2.3 = 8.0 Hz); 3.9S4.05 4.31 

(dd, lH, 3-H. J3,4 = 5.2 Hz); 4.48 (d, 1H. 5-H): 4.52 (dd, lH, 4-H, J4.5 = 2.8 Hz); 4.99 

(d, lH, 1-H. J1.2 q 3.4 Hz); ally1 groups: 6 = 3.99-4.05 (m. lH, ally1 1-H); 4.04-4.16 

(m. lH, ally1 l’-H); 4.50-4.55 (nk. 2H, ally1 1-H. l’-H): 5.12-5.18 (k, 2H, 3-Htr*no): 

5.22-5.32 (mk, 2H, 3-H=+*); 5.79-5.95 (II&. 2H. 2-H).- 13c t.M (100.6 t+tiZ, al3, m), 

glucoeamine moiety: 8 = 20.89, 20.95, 21.01 (CO5ls); 56.42 (C-2); 62.40 (&6); 68.52. (C- 

4); 72.W (c-5); 73.84” (C-3); 101.14 (C-l); 155.87 (Ncoo); 169.75, 170.61. 170.79= 

(mCH3); glucurclnamide moiety: S = 26.68, 28.45 (C(CH3)2): 68.96. (C-5): 72.32b (c-4); 

75.42b (c-3): 77.50 (c-2): 97.70 (C-l); 109.77 (c(CH3)2); 170.83” (C-6); ally1 graps: 6 

q 65.94, 69.54 (C-l): 116.05, 117.68 (c-3); 132.93. 133.41 (c-2).- IR (WCls): 3530. 

3410. 3500-3250 (M2. N-l), 1750 (CCCW, amide I), 1700 (0Wi2, amide I), 1575 (0oFH2, 

amide II), 1515 an-’ (CoNi, amide II).- C2nH4oOlsN2 (634.6). FAB-IG (matrix 

DWO/glycerol): m/z (%) = 645 (0.8, CIyHtll+). 603 (0.3). 567 (0.5. C~111+). 511 (0.7). 

451 (1.4), 372 (8. [E1+),‘B 252 (17, EE-~WACI+), 210 (20). 

l ,b &.sigmts are based on oarpat-ision with literature data 5*6*15 and mey have to 

be reversed. 
c Assignments may have to be reversed. 

Allvl-2-0-~3.4.6-tri~acetvl-2-allvloxvcarkmvlamim>-7-deoxv~l~vrgtl)-a-D- 

~lactcovranc5iduronemiQB (6b) 

‘H F)JR (400 Miz, [DslM80, H.H-COSY), gl ucosamine moiety: S = 1.91, 1.97, 2.02 (s, 3H, 

OAc); 3.40-3.52 (m, 1H. 2-H); 3.84 (m. lH, 5-H); 4.07-4.12 (nk, 2H, 6-H, 6’i-l); 4.75 (d. 

iH, 1-H. J1.2 = 8.5 Hz); 4.82 (t. 1H. 4-H, J4.5 = 9.8 Hz); 5.08 (t. 1H. 3-H, J2,3 = J3,4 

= 9.8 Hz); 7.25 (m, 1H. N-l): glucuronamide moiety: S = 3.72 (m, 1H. 3-H). 3.78 (dd. 1H. 

2-H. J2,3 5 9.6 Hz);, 3.95-4.01 (m, lH, 4-U-l); 4.01 (m, 1H. 4-H); 4.38-4.43 (m, lH, 3-M); 

4.48 (m, lo, 5-H); 4.98 (d. 1H. 1-H. J1.2 = 2.9 Hz); 6.99 (m, 1H. FH): 7.29 (m. lH, N-l); 

ally1 groups: 6 = 3.95-4.01 (m, 1H. 1-H); 4.05-4.12 (m. 1H. 1,-H); 4.37-4.53 (nk, 2H. l- 

H. l’-H); 5.09-5.17 (I&. 2H. 3-Htranm); 5.20-5.32 (Rk. 2H, 3-H”“); 5.83-5.93 (nk, 2H, 2- 

H).- ‘3C M (100.6 Miz. CDslDMSo), glucosam ine miety: 6 = 20.44, 20.47. 20.62 (cOCH3); 

55.47 (c-2); 61.88 (C-6): 68.56’ (C-4); 72.27 (C-5); 73.15 (C-3); 101.91 (c-l); 156.97 

(NCZO); 169.36. 169.63. 170.12= (aXM3); glucuronamide moiety: S = 67.95a (C-3); 70.56b 

(c-5); 71.24b (C-4); 77.83 (C-2); 97.72 (C-l); 170.77” (C-6); ally1 groWS: 8 q 64.31, 
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69.65 (C-1); 116.42, 119.08 (C-3); 133.68, 134.56 (C-2).- C21,,4&1&,2 (604.6), FAB-N8 

(matrix DMgo/glycsrol): m/z (%) = 627 (4.5, [M++kl+)l, 569 (0.4. [M+Na-A11(3H]+). 543 

(0.5). 372 (1.2, CEl+).'S 353 (4.0). 252 (3.6. CE-2KMd+), 210 (6). 180 (3). 

l ,b Assigmmnts are based m ccmarisicn with literature data s,e,ls and day have e 

betevst-sed. 
c Assignments tm~havetoberev6rsed. 
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