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Summary: Starting with the Diels-Alder adduct 16 o/furan to I qanovinyl (IS’)-camphanate. deoxypolymin 
C (41 has been obtained in II steps and 4.8 9% overall yield, with recovery of the chtral auxiliary 
(t ISkcamphanic acid) at un early stage of the synthesis The method implies hromination of (-)-2-{lttert-butyl) 

dimethyl.~ilyllo.ry}-5-exo.6-exo-~isopropylidenedroxy)-7-oxabic~clo/2.2.l~hept-2-ene (t-)-12) and its htghly 
stereoselective trunsformation into (-)-henzyl (I ,2,3-O-triace~l-5-azido-5-deoxy-a- and P-D-allofurotuu,std)- 

uronate (9). Procedures for the stereoselective substitution o/ C/3) in S-exo.6-exo-(tsopropylidenedto~)-7- 
oxuhicyclol2 2 Ilheptan-2-one ((+)-II) by nitrogen contaimng moteties are also presented. 

The polyoxms I are pynmidine nucleoside peptide antibiotics produced by Streptomyces cucuot var. 

asoensis ’ They exhibit marked and selecuve activity against phytopathogemc fungi but are not toxic to 

bactena. plants. or animals2 These compounds and their analogues (polyoxin K. neopolyoxins, nikko- 

mycin~)3~4 lnhlbu chitin synthase;’ they may also be therapeutically useful against Cundidu albicunv, a fungal 

pathogen which commonly affects humans.S 
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The usual procedure for the synrhehlb of polyoxm denvativeb is the condcnsatlon of the nucleoslde 
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amino actd (e.g. 2) with polyoxamic or other amino acids. 2~~6 The nucleosides 2-4 have been obtiuned by 

isolation and degradation of natural polyoxinst-41.7 and by synthesis in the cases of 28 lo (nucleoside portion of 

polyoxins K, L, M, neopolyoxin C and nikkomycins Z, KZ* Qz3’) and dcoxypolyoxin C8.” I3 (4, nucleoside 

part of polyoxins H, J3,). The shortest approach presented first by Moffatt and coworkers in 197 18.9 applies the 

K’hanr methodology to protected uridine-5’-carboxaldehydes.‘” and their analogues.’ It has the disavanfage, 

however, to g’ve mixtures of B-D-o/lo- and a-L-ralo-futanuronic acid derivatives which are not always readily 

separated. In lY7l also. Emoto and co-workers” proposed a more lengthy, but more stereoselect’ve approach 

using D-allose as startmg material for the synthests of deoxypolynxin C (4) (18 steps). More recently. 

Muka’yama and co-workers I2 derived 4 from L-tartaric acid (I 3 steps. 5.9%. overall). and Garner and ParkI 

from D-ser’ne (I8 steps, 2.5% overall). We report here an efficient total, asymmetric synthesis of 4 starting 

with furan and I cyanovinyl (I S’)-camphanate. The chiral auxiliary (( I S)-camphanic acid) is recovered dunng 

the third step of the synthesis. 

Results and discussion. 

Emoto and co-workers”’ demonstrated that glycosidation of 2,4-bis(trimethylsilyloxy)-5-methylpyri- 

m’d’ne (5) with the 5azido-5deoxy-o/lo-furanoside 6 was a practical and stereoselective approach to the 

thymine nucleoside 4. More recently. Mukaiyama and co-workers on one hand.‘2h and Garner and Park” on 

the other hand, applied successfully the glycosidation methodology developed by Vorbriiggen and 

co-workers” to 5 and the allo-furanosides 7 and 9, respectively. We thus adopted th’s approach for our total 

synthesis of 4 and embarked for the synthes’s of the benzyl 5azido-5.deoxy.ullo-furanosiduronate 9. 
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Recently we proposed a total synthesis of L-allose and us denvat’ves” based on the stereoselective 

a-hydroxylation of (IS.4R,SS,6S)-S-exo,C~~~-(isopropylidenedioxy)-7-oxabicyclo(2.2. I Iheptan-‘-one ((-)-I 1) 

obtained from the Diels-Alder adduct 10 (a “naked sugar “‘6.‘7) of furan to I -cyanovinyl (I R’)-camphanate 

(Scheme I ). The same methodology appl’ed to adduct 16 allowed one to prepare D-allose and 11s derivatives 

(Scheme 2). Accordingly, a-aminat’on or a.az’dation of C(?-exe) of ketone (+)-I I might represent the key-step 

in 3 synthesis of targeted intermediates such as 6-9. 

When applying the Lem’eux and Ratcliffelx method of azidation (NaN,, (NH,)2Ce(NO&,) to enol ether 

(+)-I2 on a small scale (<IO0 mg). the expected 3.Pu>-azido-ketone 17 could be obtamed ‘n 70% yield. On a 

larger scale (>I00 mg). ketone (+)-I 1 was the n’aJor secondary product and 17 could be ‘solated with ylelds 

never better than 50%. Baeyer-Villiger oxidat’on of 17 w’th metachloropcrbcnro’c acid (mCPBA) and 
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Scheme I 

R’ = (1 R)-camphamc acid 
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Scheme 2 

R* = (lS)-camphanic acid 16 (+)-II (-)-12 

D-allose t- 

NaHCOT In CH,CI, led IO a 55:45 mixture of the Iwo regioisomeric lacroneb 111 and 19. WIIh CF$QH and 

NalHPO, in CH,CI,, however, 19 was the only product and was isolated in 80% yield. Alcoholyses (ROH = 

MeOH, EIOH. PhCH,OH) of lactone 19 under alcaline conditions (0.1 equivalent of anhydrous K,CO,) Ied 10 

mixtures of the corresponding 5.azldo-5-deoxy-u//o- and ralo(furanosid)uronaIes (complete epimerization aI 

C(5)). Under acIdIc conditions (CH,S03H). MeOH. allylic alcohol and benzylic alcohol reacted wIIh 19 and 

gave Ihe expected P-(furanosid)uronaIes 20 in medmcre yields (<2X). 
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These low yields condemned this approach (Scheme 3) and we thus turned to the a-amination of ketone 

(*)-II via dipohu cycloaddition of the corresponding enol silyl ether (*)-I2 to ten-butyl azidoformate. The 

latter reaction (60°C) was quantitative and led to the corresponding triazolinc 21, which, on irradiation (quartz 

vessel, CH&N, Hg-lamp). afforded aziridine 22 that could be isolated pure in 79% yield. When the crude 

product of photolysis of 21 was treated with AcOH/CH&l, (20°C). a mixture of the exe- and endo acylals 23 

and 24 was obtained. Treatment with I equivalent of tetra(n-butyl)ammonium fluoride in TW (2O’C) gave the 

protected a-aminoketone 25 (88%). All our attempts to realize wtth 25 a Baeyer-Villiger oxidation 

(mCPBA/NaHCO,; CF,CO$f/NaHPO,; Mg salt of monoperoxyphthalic acid/NaHCOs) leading to the 

furanurono-6.l-lactone 26 failed and gave exclusively the unwanted lactone 27. Similarly deceiving results 

were obtained using the corresponding a-amino ketones protected as ethyl carbamafe and benzyl carbamate 

(Scheme 4. R=Et, Bn). 

Scheme 4 
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At this moment, we do not have any explanatton for the observed regioselectivities in the 

Baeyer-Villiger oxidations reported above (Scheme 3, 4). The structures of the new products 17-25 and 27 

were given by their spectral data (see Experimental Part). The ew relative configuration of nitrogen substituted 

carbon centre was determmed by the absence of vicmal couplmg between the proton it bears and the adjacent 

bridgehead proton.” 

We have shown earlier” (Scheme 5) that bromination of enol ether (-)-I2 gives the a-bromoketone 

(+)-28 whose Baeyer-Villiger oxidanon led to lactone (-)-29 with high regiowlectivity. After methanolysis in 

the presence of KtCO,, (-)-29 wab transformed in a few steps into L-falose. Alcoholysis of l-j-29 with alblic 

alcohol m the presence of CH$O,H gave (-)-30 (66%) whose selective hydrolysis with EtOWH,O 9:1 in the 
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presence of a catalytical amount of Rh(P(Ph),),CI and 1.4~diazabicyclol2.2.2Joctane afforded the urontc acid 

(-)-31 (87%) selectively. Reaction of its cesium salt with CsN3 first, and then with benzyl bromide furnished 

the 6-azido-6-deoxy-(olfofuranosid)utonate (-)-322o (the retention of configuration at C(5) is due to the 

panicipation by the carboxylate anion2’). 

Acidolysts (AcOH/H,O, HCI) of (-)-32 followed by acetylauon (Ac*O/pyridine) led to a mixture of the 

corresponding acetyl a- and P-furanosides 9 tn 43% yield. The low yield of that transformatton was probably 

due to the relatively drastic hydrolysis conditions required to cleave the allylic furanoside. Attempts to 

isomerize the double bond of the allyl~c moiety of (-)-32 with Pd(Ph,P),.22 Rh(PhsP)&L2) Fc,(CO)s or 

Mo(CO),‘~ all failed. The use of baste conditions were prohibited because of the easy epimerization of the 

centre a to the benzyl carboxylate moiety. Glycostdation of the 5methylpyrimidine derivative 5 with 9 under 

the condmons developed by Vorbriiggen and co-workers’4 gave the expected nucleoside (-)-33 in 82% yield. 

Catalytical hydrogenolysts (Pd/C, H,O/EtOH) afforded the a-ammo-acid (+)-34 (10%) which was fully 

deprotected on treatment wnh MeOH/NH,, g iving deoxypolyoxin C (4) in 54% yield (after two 

recrystabisations) .Its spectral and physical characteristics were identical to those reported for this compound 

(see Experimental Part). 

Scheme 5 COOR 

(-)-I2 - A- 
0 
C&.& _ &-o _q/g 

Br 

(+)-28 (-)-29 

deoxypolyoxin C (4) (-)-30 R = R ’ = CH,CH=CH, 

2 2 

HOOC H~N$o_~o@_N3.1_~~ 

AcO OAc AC0 OAc AcO OAc 

(+)-34 (-)-33 %a$) 

In order to improve the overall ytcld of our total synthesis of 4. we explored the followtng routes. 

Exchange of the protective groups of 30 by acidic hydrolysis (AcOH:HtO:conc. HCI 80:19: I, 60°C. 3 h) 

followed by acetylation (ActOlpyridine. J’C. I2 h) ytelded 35 (61%). Selective hydrolysis of the ally1 uronate 

with aqueous THF in the presence of a catalytical amount of Pd(PhIP), gave acid 36 (92%) whose cesium salt 

obtained by neutrahzatton utth CstCO, In anhydrous DMF reacted wuh CsNi, (20°C. 20 h). then with benryl 

bromide (20°C. IO mm) to fumlhh 9 In 35% yield only. 

Glycosidatlon of 5 with 35 (MesSiOTf. CH$YN, 60°C. 23 h) afforded 37 (75%). Pd(PhrP),catalyzed 

hydrolysis (aq. THF) of 37 gave 3(1 (86%) whose potassium salt prepared by neutralization with KtCOs in 
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Brgok :@ q$% H$xi 
AcO OAc R’O OR’ R’O OR’ 

35 R = CH,CH=CH, 37 R = CH,CH=CH2 39 R’ =Ac 40 R’ = AC 

36 R=H 38 R=H 41 R’=H 42 R’=H 

HzO/MF. reacted with NaNs in DMP (60°C, 8 h) to give a mixture of 6-azido-6deoxy-allo- (39) and 

ralo-furanoside 40 (89%). Treatment with MeOH/NHs (OOC, 45 mm) afforded the corresponding mixture of 

deacetylared products 41 and 42 whose 250 MHz ‘H-NMR spectrum confirmed the epimerization at cenue 

C(5’) of the nucleosides. The latter process can be mterprered In terms of concurrent participation by the 

carboxylate anion*’ and by the nucleophilic heterocycle “.*5 in the potassium salt of 38 to the bromide 

displacement by the azide anion leading to intermedunes 43-46 (Scheme 6). We have verified that the. Ollo and 

ralo derivanves 39 and 40 were not isomerized under the conditions of their fomiation. 

Scheme 6 
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Conclusion. 

An efficient total synthesis of deoxypolyoxin C (4) (1 I steps. 4.X% overall yield) ha3 been developed 

using the “naked sugar” 16. Except for the method of .Moffatt and co-workers.H.9 our approach is shorter than 

those proposed by Emote and co- workers.’ ’ on one hand. and more recently by Gamer and Park,” on the other 

hand. II cornperes with the methodology reported by Mukalpma and co-workers’* and. as the later. ir has Ihc 

advantage IO be applicable IO the total synthesis of the enantiomer of 4 Gnce the “naked sugar” 10 Is as rcadlly 

available as 16. Conuary IO all the previous synthesis of 4, our methodology uses a chin1 auxlhary (e.g. 

( 1 S)-camphanic acid) which is recovered at an early hIage of the synIhesis. 

Acknowledgment. We thank F. Hoffmann-LQ Roche & Co AG. Ba>el. the Fends Herbetre. Lauhannc. and the 

Swiss National Sclence Foundution for generous suppon. 

Experimental Part 

I. General remarks, see ref. 26 

(~)-3-exo-Azido-5-Pxo.6-exo-(iropropylldenedIoxy).7-ox;rbicyclol2.2. I Ihcptan-2-one (17). A wlutlon of enol 
ether (+)- 1216 (IO0 mg. 0.34 mmol) in anhydrous CH,CK (5 mL) wa4 added dropwise to a m~ed mixture of 
NaN3 (33 mg, 0.51 mmol) and anhydrous Ce(Ntl&(NO,), cooled IO - 15°C under Ar atmosphcrc After stimng 
for 2 h at -15% the Iemperature was allowed IO ruse 10 O’C and the mixture stIrred for 4 h. After addition of 
AcOEt/petroleum ether I:2 (20 mL), the mixture ua\ filtered through ~llica gel (I0 g). The solvent wac 
evaporated In vacua and the rcsIdue recrysrallizrd from petroleum erher. 32 mg (71%). colourless crptal~. m.p. 
l22-124°C. IR (KBr) v: 3020. 2985. 2960. 21 IO. 1770. 1380. 1270. 1205. 1075 cm ‘. ‘H-NMR (CDCI,. 250 
MHz) 6,: 4.60 (d. .I(H-C(I),H-C(4)) = I.5 Hz. H-C(I)): 4.5X. 4.S6 (2d. /(H-C(S).H-C(6)) = 5 5 Hz. tl-C(S). 
H-C(6)); 4.42 (dd. JWC(I).H-C(4)) = I.5 Hz. J(H-C(3).tl-C(4)) = 0.5 Hz. H-C(J)): 3.33 (d. /(H-C(J).1 I C(J)) 
= 0.5 Hz, H-C(3)); 1.53. 1.33 (2s. 2 CHj). ‘$NMR (CD(:I+ YO 55 MH7) &: 222.5 (5. C=O,: 1I-l.S (5. C Ud, ): 
X4.2 (d. IJ(C,H) = 169 Hz). 82.8 (d, ‘./(C.H) = 175 Hz). X0.1 (d. I.I(C.H) = IS8 Hz). 7X.() id, ‘.I(C.H) = IS8 III. 
C(l), C(4), C(5). C(6)): 58.5 (d. ‘/(C.H) = I48 Hz. C( 3)); 25.7. 2.5. I (2q. ‘J(C.11) = 12X Hz, 2 Ctl,). MS (70 
eV) m/z: 225 (M”. I ). 210 (M”. IS. 4). 197 (M”-S,. 3). 16% (7). I IO (7). IO0 (49). 85 (100). 54, (47). 55 (6-J) 

Mixture of (+) 4-er,,.azIdo.6-exo,7-cro-(IsopropylldenedIoxy)-3.8 dIoxahIcyclol3.2.1 locIan- one (II0 and 
(+)-5-azIdo-5-deoxy-2.3-0-IsopropyiIdene.~-l~.L~allofuranurono~6.I-la~tone (19) A mixture of 17 (20 mg. 
0 09 mmol). CDCI (0.5 mL), NaHCOJ (8 mg. 0.1 mmol) and mCPBA (8.5%. 20 mg, ().I mmol) ~a< \IIrred af 

N’C for 5 h. The I II-NMR specrrurn of Ihc solution showed a 45.55 rmxture of I8 and 19. ‘H-N.MR tCDCl+ 
250 MHz) of 111: S,. S.41 (s, H-C(4)); 4.Y2. 4.XX (Id. J(KC(h).H-C(7)) = 5.5 Hz. H-C-16). H-C(7)): J.X0 (\. 

H-C(l)); 4.43 (s. HC(S)). I .5X. 1.40 (25. 2 CH,). 

Preparation of 19. TnfluoroaceIIc anhydride (I40 pL. I mmol) and YOc7( H20z (46 ~1.. 0.X!, mniol) In 
anhydrous CH2C11 (2 mL) was stmed at 0°C for I h. A mlxturr of I7 (50 mg, 0.22 mmol). I\;a)HPO, (59 mg. 
0.44 mmol) in anhydrouh CH,CI, (2 ml,) was added slowly ar 0°C and the mixture stied al 20’C for 6 h 
After addinon of aqueous I N NaHSO, at 0°C. the nuxture ~a\ extracted with CH,CI, (I0 ml,. 7 Iimcs) The 
organic exmcIs were combined. dned (MgS04) and Ihe \olvznI evaporated In vacua yieldin 1 4 1 

t 
mg (X0% 1 of 

pure 19. colourless crystals. m.p. l28-130OC. IR (KBr) v: 21 IO. 1765. 1375. 1205. 985 cm ’ tl-NMR (CDCI,. 

250 MHZ) 8”: 5.85 (d. /(H-C( I ).H-C(S)) = I Hz, H-C( I )). 4.Xx. 4 76 I2d. /(H.C(6).H-C(7)) = 5 5 I lz. ! I-C(h). 
H-C(7);; 4.60 (br. s. /(H-C(4).H-C(5)) = 0.5 HL. J(H-C( I ).H-CtS)) = I Hz, H-C(S)); 4.03 (d. .I(HC(4).H-C(5)) 
= 0.5 Hz, Ii-C(4)). 1.55. 1.37 (2\, 2 CH3). MS (70 eV) m/r 226 (M”.lS. 26). I98 (25). l(K) (37). x5 (97). 5Y 
(loo). 55 (46). 

(+)-Ally1 (ally1 5~azido-S-deoxy-2,3-O-lsopropylldrne~~~D.L.all~furano~ld)urona~e (20. R = CH,CH:CH?). A 
mixture of 19 (50 mg. 0.21 mmol), CH3S03H (26 PI_) and allyhc alcohol (2 mL) was stirred aI 20cC for 24 h. 
After addition of a 5% aqueous 3oluIIon of NaHCO, ( IO mL). the mixture WA> extracted wnh CH:CI, (I0 mL. 
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Hz, 2 CH$i). MS (70 eV) m/z: 458 (M”-15, I), 430 (W-AC. 3). 360 (IO), 330 (IO), 300 (21). 243 (13). 117 
(28). 100 (I 2). 85 (I 7), 75 (57). 73 (4 I). 57 (C,H9+, 100). 

Characteristics of 24 or 23: m.p. 153-l 56”C, colourless crystals. IR (KBr) v: 3340. 2940, 2860. 1755. 1705, 
1505, 1368, 1207. 1 I58 cm ‘. ‘H-NMR (CDCI,, 250 MHz) 6,: 5.15 (br. d. I(NH.H-C(3)) = 6.5 Hz. NH); 4.50. 
4.39 (26, I(H-C(5),H-C(6)) = 5.5 Hz, H-C(5). H-C(6)); 4.33, 4.23 (2d. J(H-C( I),H-C(4)) = 1.5 Hz. H-C(l). 
H-C(4)); 3.32 (d. I(H-C(3).NH) = 6.5 Hz, H-C(3)); 2.01 (s. Ok); I.43 (s. t-burO); 1.44. I.25 (2s. 2 CH,C); 
0.88 (s. t-but.%); 0.23. 0.10 (2s, 2 CH,Si). 13C-NMR (CDCIj, 90.55 MHz) 6,: 168.5, 155.6 (2s, C=O): 1 12.3 CF. 
Mc$J; 102.9 (s, C(2)); 85.7. 84.3 (2d. ‘J(C,H) = I66 Hz). 79.8 (d. ‘J(C.11) = I59 Hz): 78.0 (d. ‘J(C.H) = 165 
Hz, C(l), C(4). C(5), C(6)): 79.5 (s, OC(CH,)); 58.1 (d, ‘/(C.H) = 14-I Hz. C(3)); 28.3 (q. ‘/(C.H) = 127 Hz. 
t-but0); 25.8,25.0 (2q. ‘J(C.H) = I27 Hz. 2 CHJ): 25.5 (q. ‘./(C.H) = 125 Hz, I-butSi): 2 I .6 (q. ‘J(C.H) = 139 
Hz, OAc); 18.2 (s, CSi); -3.2. -3.5 (Zq, ‘J(C.H) = I I9 Hz, 2 CH,SI). MS (70 eV) mlr: 420 CM”-AC. 2). 360 
(10). 33O(lO), 300(18). 243 (12). 117 (l7), lOO(lo), 85 (13). 75 (40). 73 (38). 57 (C,HP+.l(W)!. 

(+)-3-exe-( N-~(IerI-BuIyl)oxycrubonyl]am’no}-S-exo,6-r.ro.~‘sopropylidenedloxy)-7-oxabicyclo~2.2 I Ihcp’an- 
2-one (25). The crude reacnon m’xture of 23 and 24 (0.5 g. I. 1 mmol. hefore chromatography. X!C above) wab 
d’ssolved in anhydrous THF (2.5 mL). A I N solunon of Ietraburylammonium fluoride in THF (I.05 mL. I .05 
mmol) was added and rhe m’xture kred at 20°C for 30 m’n. Wa’er (20 ml_) was added and the mixture 
extracted with CH$l, (IO mL, 3 times). The organic extracts were combined, washed with 1120 (10 mL). 
dried (MgSOJ and Ihe solvent evaporated ‘n vacua. The rcs’due was punfied by sublimation (0.01 Ton. 
IWW. yielding 278 mg (88%), colourless crystals, m.p. 203.5-204 5°C IR (KBr) v: 3400. 290. 29-U 1770. 
1710. 1560. 1370. 1335, 1245. 1165, 1150. 1070 cm ‘. ‘H-N$lR (CDCI+ 250 MHz) 6,: 4.86 (br. d. 
J(NH.H-C(3)) = 8 Hz. NH): 4.64. 4.54 (2d. .I(H-C(S).H-C(6)) = 5.5 117.. H-C(5). H-C(6)): 4.60, 4.30 (2d. 
J(H-C(l).H-C(4)) = I.5 Hz. H-C(I), H-C(I)); 3.69 (hr. d. ./(Nli.H-C(3)) = 8 lfz. H-CO)); 1.53. I.33 (23. 2 
CH3); 1.4.5 (s. I-bur). “C-NhlR (CDCI,, 90.55 MHz) &: 206 1 (s. C(2,): 155.3 (s. CO); I I-1.1 (\. (CHJjjC): 
85.3 (d. ‘J(C.H) = I67 Hz), 82.9 (d. ‘J(C.H) = 172 Hz). X0 3 (d. ‘J(C.H) = IS8 Hz). 77.7 (d. ‘.I(C.H) = I59 lfz, 
C(l). C(4). C(5). C(6)): 84.2 (s. COOC); 53.6 (d. ‘./cC.ll) = I45 H7. C(3)); 28.2 (q. ‘J(C.H) = I26 Hz. 
C(CH,)3): 25.7, 25.0 (Zq, ‘J(C.H) = I26 Hz. 2CH1C). MS (70 eV) m/7: 284 (M+‘- IS. I J. 243 (2). 226 (3). IOU 
(5S), 85 (37). S7 (C,Hg+. 100). Anal. calcd. for CIjl121h’Oh (290.32): C 56.18. H 7.07. N 4.68: found: C 56.2). 
H 6.99. N 4.83. 

(+_)-4~~..ro-(Ni-~~IerI-BuIoxy)c~bonylJamino)-6-rro.7.~r~~-(’~opropylidened’oxy)-3.X-d’oxahicyclo~?.2.l locIan. 
2-one (27). A mixture of 25 (20 mg. 0.07 mmol). CDCI, (0.5 mL). NatfCO, (6 mg) and mCPBA (85%. I5 mg. 
0.08 mmol) was stirred at 20°C for 6 h. The ‘H-NMR \pectrum of ‘he solution showed that 27 wa\ the ur’ique 
product of reacnor’. because of IIS ‘nstabiliry, II could not be Isolated. The >ame compound 27 will formed with 
CF&O+/NaHPO, or Mg halt of monoperox)phIhal’c md and I\‘aHCOI. ‘H-NMR (CDCI,. 250 MHz) 8”: 
5.82 (hr. s. H-C(J). SH); 4.89, 4.85 (2d. J(H-C(6).H-C(7)) = 6 H7. H-C(6). H-C(7)): 3.6X. 135 (25. tl-C(I). 
H-C(S)): 1.52. I 38 (24. 2 Me): I.50 (5. I-Ru). 

(-)-Ally1 (ally] 5-bronicr5-deoxy-2.3-O-lsopropyl’den~ P-D-allol’uranoh’d)uronaIe ((-)-JO) Set rcf 20. 
Colourles 011: lalo:n = -.5X (c = IS.5 g/dm>. CHIC],). IR (KBr) v: 29X0. 2040. 2X80. 1730. 13X0. 1270. 1150. 
1085, 9X5. 930, 865 cm ‘. ‘H-I\‘MR (CDCI?. 250 MHz) 6,. S.Y-3. 5.85 (2m. 2H. allyl). 5 30. S.26 (2m. 2H. 
allyl): 5.27. 5.20 (7m. 2H. ally]). 5 I6 (5. tl-C(I)): 4.91 (dd. ./(H-C(I).H.Ct.J)) = 6 llz. /(H c’(3).ti-c’(4)) = I 
Hz, H-C(3)): 4.70 (m. 2fl. allyl). 4.65 (d. /(H-C(2j.H C(3)) = 0 H/. H-C(2)). 4.63 (dd. J(H-Ct?).H-C(4)) = I 
Hz. I(H-C(4).H.C(S)) = I2 HL. 11-C(4)): 3.1X (d. /(H.C(IJ.II-C’(S)) = I2 Hz. H-C(5)): 4.1 I. 3.XS (2m. 2H. 
allyl); 1.48. 1.33 (2\. 2 CHI). “C-ShlR (CDCI,. 9O.SS .MfIz) &.. 167 8 (5. CO). 133.2. 11.2 c2d. ‘J(C.lf) = 
I57 Hz. 2C. allyl). I I’).]. I IX.0 (21. ‘.I(C.fl) = I57 tlz. ‘C. .111\1~ 113.0 (s. C Ud,): 107.6 (d. ‘.l(C.H) = 17X Ilz. 
C(I)): X7.2. 85.1. X2.3 (3d. ‘/(C.H) = IS’) Hz. C(2). C(3). Cc-ii,: 6X 5 (I. ‘.I&l) = I43 tll). 66.6 (I. ‘/(C.ll) = 
I48 Hz. 2C. allyl): 44.3 td. ‘JtC,H) = 15X Hz. C(S)): 26.4. 25 0 (211. ‘./(C.H) = I28 tlz. 2 CH,,. MS (70 cV) 
m/z: 363 (M-‘-IS. I I). 361 CM” IS. Y). 791 (S). 319 (7). ‘65 (IO). ‘63 (I I). 223 (26). 221 (29). 21 I (IIN)). 15.1 
(26,. 85 (32). 71 (30). SY (62). 

Preparation of (-)-(ally1 S-bronio-5-dctoxy-2.3-O-~sopropyl’dene~~~D-;~llofuranos’d)uror’~~ acid ((-j-31). Set ref. 
20. Colourlehs 011: (ajozn = .74 (c = 6.3 g/dm’. CH,CI,). IR (CDCll) v. 29X0. 2940, 1720. 1423. 1370. 1263. 
1207. 1155. 1085. 862 cm ‘. ‘H-h’MR (CDCI+ 250 MHz) 61,. h Y-l (br. s, COOH): 5.85. 5.27. 5.20 (?m. 3H. 
ally]): 5.1X (s. tl-C(I)): 4.92 (dd. J(H-C(Z).H-C(3)) = 6 Hz. .I(H-C(?).H-C(4)) = 0.X Hz. H-C(3)): 4.68 (d. 
/(H-C(Z),H-C(3)) = 6 Hz. H-C(Z)). 4.62 (dd. .I(H-C(3j.H.C(3)) = OX Hz. J(H-C(~).H-C(SJ) = I I.5 HI. 
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H-C(4)); 4.18 (d. J(H-C(4).H-C(5)) = 11.5 Hz. H-C(S)); 4.15, 3.Yl (2m. 2H. allyl); 1.50. 1.33 (2s. 2 CH,). 
13C-NMR (CDCl,. 90.55 MHz) k: 172.9 (s. CO); 133.1 (d. ‘J(C.H) = 154 Hz, C, allyl); 118.2 (1. ‘J(C,H) = 
160 Hz. C. dlyl); 113.1 (s. C &; 107.6 (d. ‘J(C.H) = 175 Hz. C(l)); 87.1 (d, ‘J(C,H) = I61 Hz). 85.0 (d, 
‘J(C.H) = 159 Hz), 82.3 (d. ‘J?C.H) = 157 Hz, C(2), C(3), C(4)); 68.8 (1, ‘J(C,H) = I41 Hz. C. allyl); 43.6 (d. 
‘J(C,H) = 158 Hz. C(5)); 26.4, 25.1 (2q. ‘J(C.H) = 127 Hz. 2 CH,). MS (70 eV) m/z: 323 (M”-IS. 7). 321 
(w’-15. 7). 281 (M”-allyl. 4), 279 (M+‘-allyl. 4). 265 (4). 263 (4). 223 (I I). 221 (12). I71 (39). I I? (18). 85 
(22). 59 (100). 

(-)-Benzyl (ally1 5-~ido-5deoxy-2,3-O-isopropylidene-~~D-allofuranosid)urona’e ((-~-32). See ref. 20. 
COlOUfkSS oil; [alD20 = -41 (c = 9.6 g/dm3, CHzCl,). 
(s. C 

“C.NMR (CDCI,. 90.55 MHz) &: 168.2 (s. CO); 134.8 
qw,.,,om); 133.3 (d. ‘J(C.H) = 157 Hz); 128.6 (d, ‘/(C.H) = 159 Hz. 5 Clrom); 117.7 (I. ‘J(C.H) = 143 Hz, 

C. dlyh 112.9 (s. c ,,J; 107.9 (d, ‘J(C.H) = 173 Hz, C(l)); 86.2. 85.0, 81.7 (3d. ‘J(C,H) = 159 Hz, C(2). C(3), 
C(4)); 68.7 (1. ‘J(Ck) = I53 Hz, C. allyl); 67.8 (I, ‘J(C,H) = 149 Hz, CH:Ph); 68.7 (d, ‘J(C.H) = 149 Hz. 
C(5)); 26.4. 24.1 (Zq. ‘J(C.H) = 130 Hz, 2 CH,). MS (70 eV) m/z: 261 (2), 199 (25. McLaffeny). I I3 (7). 91 
(PhCH2+‘. 100). 

(-)-Benzyt ( l,2.3-O-niacetyl-S-azido-5-deoxy-a- and -D-D.allofuranosld)uronate (9(a.P)). Procedure A. A 
mixture of (-)-32 (931 mg. 2.39 mmol), AcOH:H,O 4:l (IO mL) and cont. HCI (0.1 mL) was heated IO 60°C 
for 3 h. The solvent was evaporated in vacua, ‘he residue taken with CH$&/‘oluene I: I (5 mL) and ‘he solvent 
evaporated ‘o dryness (twice). The residue was mixed with Ac,O (7 mL). pyridine (5 mL) and THF (IO mL) 
and stirred a’ 4’C for 15 h. After solvent evaporation, the residue was purified by column chromatography on 
Lichroprep si60 (Lobar, AcOEt/peuoleum ether l:2). A first fraction (R’ = 0.28) y’elded 280 mg (27%) of pure 
9(P). The second fraction (R, = 0.18) gave I66 mg (16%) of pure 9(a). Charac’ens’ics of 9(p): yellowish 011: 

[alDZo = -5.1 Cc = 13.6 g/dm3. CH,Cl,). IR (CHCI,) v: 3020. 2105, 17.50. 1370 cm ‘. ‘H-NMR (CDCI,. 250 
MHz) b: 7.40 (s. Ph): 6.19 (d. J(H-C(l),H-C(2)) = I Hz, H-C(I)): 5.58 (dd. J(H-C(3).H-C(4)) = 7 Hz. 
J(H-C(2).H-C(3)) = 5 Hz, H-C(3)): 5.39 (dd. J(H-C( I),H-C(2)) = I Hz. J(H-C(Z),H-C(3)) = S H7. H-C(Z),: 
5.26, 5.21 (2d. J nn = I2 Hz. H,C). 4.65 (dd, J(H-C(3),H-C(4)) = 7 Hz. J(H-C(3).H-C(5,) = 4 5 Hz. tl-C(4)). 
4.40 (d. J(H-C(4’j.H~C(5)) = 4.5 Hz. H-C(S)): 2.16. 2. I I. I .97 (3s. 3 AC). 
169.3. 169.2. 169.0 (3s, 3 c-o): 166.7 (s. C=o); 134.4 (s, c 

‘?C-NMR (CDCI?. 90.55 MHz) 6,. 

‘J(C.H) = I61 Hz, 5 C 
nr,,m): 128.7 (d. ‘J(C.H) = IS7 Hr). 128.4 (d. 

unm): 97.9 (d, ‘J(C,H) = IX.1 Hz, C(I)): 80.9 (d. ‘J(C.H) = IS3 Hz). 74.1 (d. ‘J(C.H) = 
164 Hz), 69.9 (d. ‘J(C.H) = IS3 Hz. C(2), C(3). C(4)): 67.4, (1. ‘J(C.H) = I10 Hz, CH,): 63.0 (d. ‘J(C.11) = I46 
Hz, C(5)); 20.9. 20.5. 20.3 (3q. ‘J(C,H) = I30 Hz. 3 Ac). MS (70 cV) ntiz. 24.5 (McLafferty. 12). 203 (51, 113 
(23). 91 (PhCH,‘, IOO). Characteristics of 9(a): ‘H-NMR (CDCI,. 250 MHz) 6”: 7.36 (s. Ph): 6.39 (d. 
JW-C(IWC(2)) = 4.5 Hz, H-C(l)); 5.33 (dd. J(Ii-C(Z).H-C(J)) = 2.5 Hz. J(H-C(2).H-C(3)) = 7 liz, H-C.(3)): 
5.28, 5.20 (26, Jgem = I2 Hz, CH,); 5.16 (dd. J(H-C(I),II.C(Z)) = 4.5 Hr. JH-C(Z).H-C(3)) = 7 Hz. H-C(Z)): 
4.60 (1. J(H-C(3).H-C(4)) = J(H-C(4).H-C(S)) = 2.5 tlz. tl-C(4)); 4.44 (d. J(H-C(J).II.C(S)) = 2.5 Hz. H-C(S)). 
2.10,2.05,2.03 (3s. 3 OAc). 

Procedure B. Acid -36 (90 mg. 0.235 mmol) wah neurrdlifed with anhydrous Cs,CO? (38 mg. 0.235 mmol) ‘n 
anhydrous DMF (2 mL) a’ 2O’C. After stimng for I5 m’n. CsNj (X2 mg. 0.47 mmol) wah added and ‘he 
suspension stirred for I4 h. Benzyl bromide (60 NL. 0.95 mmol) w;1> added an’ ‘he m’xrure surrcd a1 WC for 
10 min. After dilution with aqueous I N HCI (IO ml.). ‘he m’x’urc uas extracted w’th CH,CI~ (IO mL. 3 
times). The organic ex’rac’s were combined, wahhed w’th hrmc (IO mL) and dned (MgSO1). After Wlvcnl 
evaporation in vacua. 34 mg (34%) of a mixture of 9(a) and Y(o) W;LS obtained. 

(-)-I-[Benzyl (2’.3’-0-diace’yl-S’-azido-5’-deoxy_P D-~llofur;r~io~yl)uron~‘e~~S~‘nethyluracil (t-)-33). Trnnc- 
thylsilyl ‘rifluorome’hanesulfona’c (157 pl.. 0.06 mmol) W;I\ added IO a st~rrd solu’ion of 9(tr+p) (.1SO mg. 
O.XW mmol) and 2.3.bi~,(tr”nerhylsilyloxy)-5-mctllylpyri’n’dlne (I93 mg. 0.X8 mmol) In anhydrouh CIi&‘N (2 
mL; dlstdled from P,O, and ‘hen from CaH2) under Ar a’mo\phere. hf’er br’mng ;II 6W’C for 20 h. ‘he solvent 
was evaporated and the residue purified hy flash chro’na’ography on s’licd gel (20 .g. Merck 93X5. 
AcOEt/perroleum ether 2:l. R, ((.)-33) = 0.50). Y~cld: 330 mg (82%). colourlchs 011. (aJ’,>’ = -3X.3 (c = I I.hS 
g/dm3. CH,CI,). UV (CHCI,): )imal = 263 nm (6 = Y(r)()): L’V (MeOtI): 207 (IYSW). 262 (YlYS). IR (CIICI~) 
v: 3020. 2930. 2105. 1750. 1720, IhYo. 1375 cm ‘. ‘H-NMR (CDCI 
4J(H.CH3) = I Hz. HC=C). 7.34 (s, 5 H 

<. 250 MHz) 6,,: X.36 (hr. h. KH). 7.35 (d. 
u<,m): 6.IY (d, J(H-(‘(I’).II-C(?‘)) = 7 HL. H-C(I’)). 5.3X (dd. 

J(H-C(3’).H-C(4’)) = 2.5 tlz. J(H-C(Z’).tl-CO’)) = 6 117. HQ?‘)): 5 32. S.20 (Zd. J = I2 Hz. Ctl, ): 5.27 
(dd. J(H-C(I’),H-C(2’)) = 7 Hz, J(H-C(Z’),H-C(3’)) = 6 117. H-C(2’)): 4.55 ,~:‘m.l(ll-C~4~).Il-~(S~~~ = 
JWW’WC(4’) = 2 5 Hz. ti-C(4’)): 4.40 (d. J(H-C(3’).lt C(S’)) = 2.5 H7. H-C(5’)). 2.13. 2.0X (2s. 2 CH!): 
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1.92 (d, 4J(H,CH3) = I Hz, CH,C=C). 13C-NMR (CDC13, 62.0 MHz) k: 169.5, 169.4, 166.5, 163,3. 150.6 (5s. 
5 C=O); 134.7 (d. ‘/(C.H) = I84 Hz, HC=C); 134.3 (s. C arom( 1)); 128.9 (d, 'J(C,H) = I60 Hz. C .,(4)); 128.7. 
128.6 (2d. ‘J(C,H) = 160 Hz, 4 C,,); 112.3 (s. HC=C); 85.2 (d. ‘J(C,H) = I68 Hz), 81.5 (d.‘J(C.H) = I58 

Hz). 71.6 (d, '4C.H) = I55 Hz), 69.8 (d, ‘J(C.H) = I68 Hz, C(l’), C(2’). C(3’). C(4’)); 68.4 (1, ‘J(C.H) = 150 
Hz. CH,); 62.9 (d. ‘J(C,H) = 146 Hz, C(5’)): 20.4. 20.3 (2q. ‘J(C.H) = 130 Hz. 2 AC): 12.8 (q, ‘J(C.H) = I20 
Hz. CH+C). MS (70 eV) m/z: 376 (M+‘-Th. 3). 209 (2). 153 (3). 149 (3). 126 (Th”, 13). Y I (PhCHz”. 100). 
Anal. calcd. for C,,H,NsOs (501.45): C 52.69, H 4.62, N 13.Y7; found: C 52.69, H 4.X I. N 13.15. 

2’.3’-O-Diacetyt-deoxypolyoxin C (1-(2’,3’-0-diace’yl-5’-amino-5’-deoxy-D-allofuranosyl)uronrc acid)-5- 
methyluracil: (+)-34). A mixture of (-)-33 (2 I mg. 0.042 mmol). EtOH/H,O 9: I (I mL) and IO8 Pd/C (4.5 mg) 
was degassed and then pressunzed with H, (I a’m.). After shaking at 20°C for 3 h, Hz0 (2 mL) was added and 
the mixture filtered Ihrough Acnxiisk (No. 4192. hydroph’le, 0.2 urn. Gelman Sciences). The f’lrrc uas washed 
with H20 (0.5 mL, twice) and rhe filtrate concentrated in vacua, yield: IS.5 mg (100%). white powder, m.p. 
)70- 175’C (dec; after recrystallization from H,O/EtOH; R’ ((+).34) = 0.26, silica gel thin layer, 
nBuOWAcOH&O 4: I:I; [aJoZ5 = +7.6 (c = 10.4 g/dm3. H,O). i.‘V (MeOH): &,,,, = 210 nm (c = 8200). 263 
nm (c = 9870). IR (KBr) v: 36GO-2800, 1740, 1720, 1670, 1640. 1375. 1240. lOY5, 1060. 1045 cm ‘. ‘H-NMR 
(f&O. 250 MHz) c$,: 7.42 (s, HC=C); 5.95 (d. J(H-C( I ‘).H-C(2’)) = 4.5 Hz, H-C(I’)): 5.73 (I. I(HC(2’). 
HC(3’)) = J(H-C(3’).H-C(4’)) = 6.5 Hz. HC(3’)); 5.52 (dd. /(H-C( I’).HC(2’)) = 4.5 Hz, /(H-C(Z’kHC(3’)) 
= 6.5 Hz, HC(2’)): 4.63 (dd. J(H-C(3’).H-C(4’)) = 6.5 Hz, J(H-C(4’).H-C(5’)) = 2.8 Hz, HC(4’)); 4.28 (d, 
J(H-C(4’).H-C(5’)) = 2.X Hz, HC(5’)); 2.14. 2.12 (2s. 2 Ac): 1.88 (s, CH,C=C). 13C-NMR (D20. 62.9 MHz) 
&: 172.7, 172.6. 169.4, 166.5, 151.8 (5s. 5 C=O); 138.7 (d, ‘/(C,H) = 186 Hz, HC=C); I Il.9 (s, HC=C); XY.9 
(d, ‘J(C.H) = I68 Hz). 79.7 (d. ‘J(C,H) = I54 Hz), 72.9, 69.S (2d. ‘/(C,H) = I61 Hz, C(I’). C(2’). C(3’). 
C(4’)); 54.9 (d. ‘J(C,H) = 147 Hz, C(5’)); 20.0. 19.9 (2q. ‘./(C,H) = I31 Hz. 2 AC): I I.6 (q. ‘.I(C.H) = 129 Hz. 
CL-l$=C). MS (70 eV) m/z: 126 (%I), 95 (30). 60 (52). 55 (4X), 45 (I(K)). MS (Cl. NH,) m/z: 33X (3). 387 (3), 
386 (M”+l, 4). 371 (M+‘+I-Me. 3). 370 (M+‘.Me. 3), 369 (M”. 2). 333 (4), 342 (M”+ I-COz. 3). 204 (2). I44 
(17). 138 (72). 127 (IO). Anal. calcd. for C’st1,9N30, (3X5.33). C 46.76. H 3.Y7, N IO.yO; found: C 46.1 I, H 
5. I I, N 10.50. 

Deoxypolyoxin C ((+)-I-((5’-amino-S’-deoxy-P-D-allofurano\yl)tlron’c ac’dl-5-mcthylurucil: 4). NH, was 
bubbled gently through a solution of (+)-34 ( 15.5 mg, 0.032 mmol) suspendedin MeOH (2.5 mL) and cooled IO 

0°C for IO min fir\‘. ‘hen at 2O’C for 30 m’n. R, (4) = 0.16 on silica gel ‘hin layer, BuOH/AcOFI/H~O 4.1.1. 
The solvent was evaporated ‘n vacua and ‘he residue recrystallized ‘wicc from EIOH/A~OEI. yield: 6.5 mg 
(54%). whire powder. m.p. 180.183°C. sofren’ng at 165°C. lir.: n1.p 2.35.2WC (dec., H,O).“‘: 232.244“C 
(dec., HzO);’ I X2- I X5”C (softening a’ IfWC, MeOH);’ ’ IYO- lY4’C (sof’en’n at 170°C. MeOH).” 223.226°C 
(softening at 210°C H20).‘? Ial 
lalozs = +8.2 (c = 7’g/dm’, 

Ls = +8.7 (c = 2.3 g/dm3. H,O): 1~: ‘!2 = t7 (c = 0.46 g/dm’ H O).’ laJu 
H,O): ‘I)‘8 la]o22 = +8.7 (c = 2.04 g/dm’. H,O):’ laJu = +8.0 (c = 3.7 g/dm’.‘Hzb).i3 

LV (MeOH): k,,,,., = 207 nm (e = 6l25); 264 nm (6 = 6085). IR (KBr) v. 3480. 3360. 3050-2900. 2500. 1730. 
1690. 1660, 1480. 1380. 1270. I I IS. I052 cm ‘. ‘H-NIMR (I),O/DCI. pD = 0.68. 25°C. 250 &MHz) 6’1: 7.17 (d. 
‘J(H.CH,) = I Hz, HC=C); 5.60 (d. /(H-C(I’).H-C(2’)) = 4 H7. tl-C(l’)): 4.55 (I. J(H-C(J’).H C(2’)) = 
J(H-C(3’),H-C(4’)) = 6.5 Hz. HC(3’)); 4.42 (d. .I(H-C(4’).HC(S’)) = 2.X Hz, tt-(5’)); 4.28 ‘dd. AH-Ccl'). 
H-C(2‘)) = 4 Hz, J(H-C(Z’).H-C(3’)) = 6.5 Hz, HC(2’)). 4.22 (dd. J(H-C(3’),H-C(4’)) = 6.5 ttr. .I(HC(4’). 
HC(5’)) = 2.5 Hz, HC(4’)); I.73 (d, ‘/(H,CH?) = I 117.. CtI,C=C). “C-NMR (D,O/DCI, pD = 0.6X. 25°C. 

CDCl, as external reference, 62.Y MHz) k: 168.5. 166.5. (2s. 2 C=O); 151.7 (3, COOH); 138.6 (d. ‘4C.H) = 
175 Hz, HC=C): 137.6 (s, MeC=C); 91.7 (d. ‘J(C.H) = 16X tlz. C(I’)); X().6 (d. ‘J(C.H) = 151 Hz). 72.6 (d. 

‘&C H) = 153 Hz). 72.2 (d, 'I(C,H) = 150 Hz, C(2’). C(3’). C(4’)); 52.6 (d. 'J(C,H) = 147 Hz, C(S’)); It.6 (q. 
‘J(C:H) = 130 Hz. CH$=C). MS (70 eV) m/z: I26 (X0). 95 (SO). 6X (30). 55 (100). 54 (46). MS (Cl. NH,) 
m/z: 302 (M+‘+NH,. 2). 2SX (M+‘+NH3-C02. 5). 199 (16). I34 (36). 127 (XI). I IO (20). 96 (100). 77 (YS). 
Anal. calcd. for C, ,H,,N,0().5(Hz0) (3 10.26): C 42 5X. H 5.20: found. C 42.3 I, H 5.48. 

(-)-Ally1 (1.2.3~0-‘riace’yl-5-bromo_S-deoxy-a- and -(3-D-3llofurano\id)uronalr (35a. 3Sp). A m’xture of 
(-)-3o (2’30 mg, 0.55 mmol). AcOH/&O 4:l (2 mL) and cont. IiCI (0.1 mL) was hearcd to WC for 3 h. The 
solvent was evaporated in vacua and ‘he residue dried by dis\olu”on in ‘oluene and solvent evaporation 
(twice). It was dissolved ‘n THF (2 mL) and AczO ( I mL) and pyridine (I mL) were added. After staying a~ 
4°C for 4 h. ‘he solvent was evaporated in vacua ‘o dryness. The rcs’due ~35 filtered through silica gel (IO g, 
AcOEt/peuoleum ether l:2). Yield: IX8 mg (80%) of a mixture of 3Sa and 3SB. Column chromatography on 
Lichroprep Si 60 (Lobar B. AcOEt/pe’roleum ether 1:2) gave a fira fraction (R, = 0.3 I ) y’elding I I2 mg (48% ) 
of 350 and a second fraction (R’ = 0.25) giving 30 mg ( 1%) of pure 3Sa. Characrerisrics of 35a: colourlcss 
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extracts were combined, dried (MgSO,) and the solvent evaporated, yielding 42 mg (869). yellowish crystals 
which can be purified by low pressure chromatography on a reverse phase column (Lobar A. RP-8. CHzClz. Rt 
(38) = 0; then Et20, RI (38) = 0.78). IH-NMR (CDCI,, 250 MHz) SR: 10.0 (br. s. COOH); 7.25 (d. 4J(H.CH3) = 
1 Hz. HC=C); 5.90 (d. /(H-C(l’).H-C(2’)) = 6.5 Hz, H-C(I’)); 5.65 (dd. J(H-C(3’),H-C(4’)) = 3.5 Hz, 
J(H-C(2’),H-C(3’)) = 6.5 Hz, H-(X3’)); 5.53 (t. J(H-C(I ‘),H-C(2’)) = J(H-C(2’),H-C(3’)) = 6.5 Hz. H-W)): 
4.67 (d. J(H-C(4’).H-C(5’)) = 6.5 Hz, HC(5’)); 4.60 (dd. /(H-C(3’),H-C(4’)) = 3.5 Hz, J(H-C(4’)HUS’)) = 
6.5 Hz, HC(4’)); 2.17. 2.09 (2s, 2 AC); 1.92 (d. 4/(Fl,CH,) = I Hz. CH,C=C). 

Mixture of (&)-I I (2’,3’-O-diacetyl-5’-aztdo-5’-deoxy-P_D.L-allo and -talofuranosyl)uronic acIdl.5.merhyl- 
uracil (39 and 40). A solution of 38 (100 mg, 0.22 mmol) in THF/HzO I: I (2 mL) was neutralized with KlCO3 
(I6 mg). After stirring at 20°C for 5 min. the solvent were evaporated In vacua to dryness and the residue 
dissolved in DMF (2 mL). NaN, (32 mg, 0.48 mmol) was added and the mixture stirred at 20°C for 16 h. A 5% 
aqueous solution of NaHCO, (IO mL) was added and the mixrure washed with CH2C12 (II) mL. twice). The 

aqueous phase was acidified with I N HCI (ca. 20 mL) and extracted wnh AcOEt (IO mL. 4 times). The 
organic extracts were combined, dried (MgS04) and Ihe solvent evaporated. Yield: 92 mg (89%)). cOlOUrlesS 
oil. I:2 mixture of 3940. IH-NMR (CDCIs, 250 MHr) of the nunor product (39) Bn: 9.44 (br. 5. COOH); 7.52 
(d. 4J(H.CH,) = I Hz, HC=C): 6.21 (d, J(H-C(I’),H-C(2’)) = 7 Hz, H-C(I’)); 5.40 (I, J(H-C(?‘).ll-C(4’)) = 
J(H-C(2’).H-C(3’)) = 6.5 Hz, HC(3’)); 5.32 (I, /(H-C( I ‘).H-C(2’)) = 7 Hz, /(H-C(2’)HC(3’)) = 6.5 Hz. 
HC(2’)); 4.65 (I. J(H-C(3’),H-C(4’)) = J(H-C(4’).H-C(5’)) = 2.5 Hz, tl-C(4’)); 4.47 (d, /(H-C(4’).HC(S’)) = 

2.5 Hz, H-C(5’)); 2.16. 2.10 (2s. 2 AC); 1.96 (d, 4J(H.CH,) = I Hz. CHsC=C). ‘H-NMR (CDCI,. 250 MHz) of 
the major product (40) 8”: 9.64 (br. s, COOH); 7.37 (d. 4J(H.CHT) = I Hz, HC=C); 6.09 (d. /(H-Q I ‘),H-C(2’)) 
= 7 Hz. H-C(l’)); 5.54 (dd. /(H-C(3’).H-C(4’)) = 2.5 Hz. J(H-C(Z’),H-C(3’)) = 6.5 Hz, HC(3’)); 5.40 (I. 
J(H-C(I’),H-C(2’)) = 7 Hz. J(H-C(Z’),H-C(3’)) = 6.5 Hz. HC(2’)): 4.47 (s, HC(4’). H-C(S’)). 2.12. 2.08 (2s. 
2 AC); I .9S (d, 4J(H,CH,) = I Hz, CH,C=C). 
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