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Abstmcfz Reaction of sialyl phosphites 1 and 2 with dibcnzyl phosphate and phmyl phosphe fund&d without ad- 
dition of a catalyst directly the copresponding sialyl plmpbta 3 and 4. nxpectivcly. in m ykkIs. Siy. ram 
tion of 1 with acetylated CMP 5 afknded exlusivcly Bconfigurstad axtybd CMF-Neu-~-AC 6; which was lwdily 
transformed into natural sialyl donor CMP-Ne.u-S-AC (7). 

An important direct nucleophilic substitution reaction carried out in nature is 0- and N-glycoside bond 

formation at the anomeric carbon atom of sugar@. At this activated position as leaving groups phosphates, py- 

rophosphates. and their nucleoside and lipid monoester derivatives are utilized? For instance, for &loses gene- 

rally nucleoside diphosphate and for 3-deoxy-2glyculosonates (KDO. Neud-Ac) mtcleoside monophosphate 

derivatives, respectively, are encountered as glycosyl donors in glycosyltransfbrase reactions (Leloir pathway). 

The importance of the synthesis of nucleoside phosphate sugars and analogs has been recently well documen- 

ted4.5. 
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An especially interesting target is CMP-Neu-5-Ac which is requited for the sialylation of glycoconjugates 

(biosynthesis of gangliosides and tdalylated glycoproteins6. Its et&tmk synthtsht t’u@ett several tlmps with 

different enxymeSq, therefore other approaches might be competitive cz even superior’. TO this end WC have in- 

vestigated the dimct chemical nactioaofactivatcdNw-5-Acwitlr~whichisbandcmbrerrodtilyacoes- 

sible sialyl phosphites B (via intermediate A, Scheme 1). which wem teeently inuoduced by us as e@icient sia- 

lyl donor@. Due to their sensitivity to mild acid catalysis and the anomerk effect a direct, @&ective naction 

with phosphorous acid and derivatives (C) is expected resulting in the desired sialyl phosphate (D) and 

phosphonate (E) which, because of low basicity and acidity, does not interfer in the maction course. Similar te- 

action behavior has been aheady observed for various 0-glycosyl-tricht’q however, GMP-Neu- 

~-AC was not accessible via this approach. 

Diethyl sialyl phosphite 1 is readily available from Neu-5-Ac via methyl tetra-O-acetyl-N- 

acetylneuraminate (A)” in thme convenient steps (overall yield 80%)*. Reaction of 1 with dibemyl phosphate 

in dry acetoniuile at -30 K! affotded exclusively the desired B-oonfislaatea sialyl phosphate 3 (Scheme 2) 

which was aheady obtained via a diffemnt nmtetzt? Compound 3 was also accessible from dibenxyl 

phosphate and bis(uichlotoethy1) sialyl phosphitea 2 at room tempemtum; 2 can be obtained ftom Neu-5-Ac as 

crystalline materia19. The extension of this appsoacb to phosphorous acid mottoestets is &monsttated for the 

reaction of 1 with phenyl phosphate which fumkhed the expected phenyl rialyl phosphate St? When the 

reaction was carried out at -40 Oc also some a-product was kund (*: 54%; 4cc 9%). 

The direct formation of CMP-Neu-5-Ac from 1 and CMP failed because of insolubility of CMP in sol- 

vent systems required for the reaction. Tltetefote, CMP was tran&xmed by simple acetylation into tti-acetyl 

derivative !55J3, which exhibited masonable solubility in an acetoniuil#THF/DMF mixture (l:l:l, by volume). 

Reaction of 5 with 1 at -15 Oc and slowly raising the temperatum to room temperatum affotded the desimd l% 

configurated acetylated CMPNeu-~-AC 613 (separation by flash chromatography, eluenu CHClsh4eOH, 41) 

as solid material (m.p. 174178 “c) in 50% yield. Treatment of 6 with sodium meal and then 

water led to practically quantitative formation of the disodium salt of CMP-Nets-5-Ac (7) which precipitated 

from the maction mixture, finally by addition of ethyl ~~e~~itw~~~~~~ 

by simple filtration in 68% yield 7 is identical in all aspects with commercially available material*? 

In ~nclusi~, an efficient and practical 8ydcsis of CMP-Neu-S-AC (7) could be developed which can 

be readily performed in any scale. It is based on the direct B_selcctive ltaction of sialyl phospbite 1 with 

acylated CMP derivative 5 and ensuing convenient deacylation of ~~ 6, 
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Compound 3 was mentioned in ref. 7, however no data are reported 

NMRdata: 

3: 1H NMR (250 MHz, CDCls) 8 = 1.83 (s, 3 II, NCGCHs), 1.94-2.09 (m. 13 H, H-34 4 CGCHs), 
2.57 (dd, JhA = 4.9 Hz, J3& = 13.5 Hz, 1 H, H-3e), 3.62 (s, 3 H, CGGCH3), 4.07-4.16 (m. 2 Ii, H-5, 
H-6), 4.22 (dd, JssA = 7.6 Hz, JsUB = 12.4 Hz, 1 II, H-9A), 4.58 (dd, Js_sn = 2.4 Hz, Js- = 12.4 
Hz, 1 II, H-9B), 4.96-5.05 (m, 5 H, H-4.2 CHsPh), 5.23-5.32 (m, 3 H, H-7, H-8, NH), 7.27-7.39 (m. 
10 H, 2 C&). 

48: ‘H-NMR (250 MHz, C&/CDsOD = 21) 6 = 1.84 (s, 3 H. NCGCH3), 1.86 (s, 3 I-I, CGCH3), 1.89 
(s, 3 H. CGCH3), 1.97-2.06 (m, 7 II, H-3a, 2 CGCHs), 2.94 (dd, J3,,4 = 5.0 Hz, Jm. = 13.2 Hz, 1 H. 
H-3e), 3.60 (s, 3 II, CGCK&), 4.31-4.40 (m, 2 H. H-5, H-9A), 4.71 (dd, Js,e = 10.8 Hz, J6.7 = 2.1 Hz, 
1 H, H-6), 4.83 (dd, Js,sn = 2.6 Hz, JsA,9B = 12.4 Hz, 1 I-I, H-9B), 5.59 (ddd, JkA = 5.0 Hz, 1 H, H-4), 
5.64 (ddd, Js,sn = 2.6 Hz, 1 H, H-8), 5.72 (dd, Ja7 = 2.2 Hz. 1 H, H-7), 6.95-7.01 (m, 1 II, C&Is), 

7.26-7.29 (m, 2 H. C&s), 7.44-7.47 (m, 2 II, C&Is). - stP-NMR (161.7 MHz, WOD) 8 = -11.04 (8, 

100%). 

4a: WNMR (250 MHz. QSOD) 6 = 1.87 (s, 3 H, NoCHs), 2.00 (s. 3 H, COCH,), 2.02 (s, 3 H, 
COCH3), 2.08 (s, 3 H, COCH3), 2.11 (s, 3 H, CDC!H$, 2.22 (dd, J3& = 12.8 Hz, 1 H, H-3ah 2.94 
(dd, J3&* = 12.8 Hz, Jkd = 4.6 Hz, 1 H, 83~). 3.82 (s, 3 H, C00CH3)3), 3.99 (dd, J5,6 = 10.3 Hz, 1 9 
H-5), 4.11-4.17 (m, 2 H, H-6, H-9A), 4.43 (dd, Js,p~ = 2.4 Hz, J~UB = 12.4 Hz, 1 H, H-9B), 5.04 
(ddd, J3ep = 4.6 Hz, 1 H, H-4), 5.30-5.36 (m, 2 H. H-7, H-8), 7.07-7.13 (m, 2 H, C&Is), 7.24-7.37 (m, 

3 H, C&5). 

5: tH-NMR (250 MHz, DsO) 8 = 1.97-1.98 (2 s, 6 H, 2 CGCH3), 2.10 (s, 3 H, CGCH3), 3.91-3.99 (m, 
IH, H-5’*), 4.01-4.13 (m, 1 H. H-5’& 4404.44 (m. 1 H, H-4’). 5.25-5.31 (m, Js.4 = 2.6 Hr. J213 = 
5.3 Hz, 1 H, H-3’), 5.36 (dd, Jr*, = 5.3 Hz, 1 H, H-2’), 6.04 (d, Jl:r = 4.5 Hz. 1 I-I, H-l’), 7.00 (d, J5.6 = 
7.6 Hz, 1 H, H-5), 8.31 (d, J5,6 = 7.6 Hz. 1 H, H-6). 

6: lH-NMR (250 MHZ, CQOD) 8 = 1.90 (s, 3 H, NCOCH& 2.01-2.15 (m, 19 H, HTa, 6 CCX&), 
2.24 (s, 3 H, COCH3), 2.74 (dd, J3wbfl = 4.8 Hz, JyS3’, = 13.2 Hz, 1 H, HTe), 3.84 (s, 3 H, 
C00C!H3), 4.05 (dd, JJ*,G- = 10.7 Hz, 1 H, H-5”), 4.23 (dd, JseS*B = 12.2 Hz, 2 H, H-SB, H-9”B), 4% 
4.39 (m, 1 H, H-SA), 4.43 (m, 1 H, H-4’), 4.49 (dd, Je~~,7~ = 2.2 Hz, J~,r~ = 10.7 HZ, 1 H, H-6”). 4.66 

(dd, Jv.7” = 2.2 Hz, JVk9-g = 12.2 Hz, 1 H, HWA), 5.28-5.38 (m, J3*# = 4.8 Hz, 2 I-I, H-4”, H-a?, 
5.48 (dd, J6”,7” = 2.2 Hz, J7”,v = 4.8 Hz, 1 H, H-7”), 5.55-5.61 (m, 2 H, H-2, H-3’), 6.17 (d, Jr,21 = 3.7 
Hz, 1 H, H-l’), 7.44 (d, J5,e =I 7.5 Hz, 1 H, H-5), 8.43 (d, JsVG = 7.5 Hz, 1 H, H-6). - s*P-NMR (161.7 
MHZ, CD3GD) 6 = -3.59 (8, 100%). 
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