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Novel Platinum-Catalyzed Ring-Opening of Scheme 1
1,2-Cyclopropanated Sugars with Alcohols.
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Yield (product) 21% (4)  95% (4)  94% (5)
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DK-2800 Lyngby, Denmark  ihsertion of platinum into cyclopropanes to give platinacyclo-

butane¥ which are usually fairly stable and can be isolated.

. However, for alkoxy and siloxy cyclopropanes platinum-catalyzed
Receied August 18, 1998 ring-opening of the cyclopropane with rearrangement to olefins
has been describéd&:'> We anticipatetf that 1,2-cyclopropan-
ated sugars would undergo a similar transformation and treated
cyclopropanel with Zeise's dimer [Pt(gH,)Cly]2 (2) (Scheme
1). Unexpectedly, the major product observed was the benzyl
glycoside 4 isolated in 21% vyield as a 12/&/f mixture.

Many C-branched sugars have been found in nature particularly
as glycan portions of antibiotid®. C-Branched sugars have also

been identified as important subunits in many natural prodtfcts, P biv during th i b | alcohol is rel q
and especially in macrolides the macrocyclic ring structure is often resumably, during the reaction some benzyl alconol Is released,
which reacts with platinacyclobutae In fact, when the reaction

comprised of a long-chain C-branched sugakccordingly, many - .

total syntheses of natural products have started from a SUitableWS'tS iﬁar(;"ier?g%%} W'ithl dadde?nbenzyllalcomi;ttr;e 1glyg?]slde?s
protected C-branched sugaf. However, synthesis of C-branched 0 Etiheeamo nt °O¥ ;ei’sz’gsa dirﬁzracoz}(lndﬁ be Igweére d tosfe:neo_l Y
sugars is not trivial and problems are frequently encountered with up ur . u 0
controlling stereochemistry at the C-branching point and the without affecting the yield ofl. Use of deuterated benzyl alcohol
anomeric centef® Herein, we report a new glycosylation reaction g?\tﬁéhtfarngfg?%z:itg;at@g ?K/Cecﬁggeo dflé:tf:]:rr g;gﬁ’)%:gg;ﬁggin d
for preparation of 2-C-branched glycosiddsy employing a . ! .

platinum-catalyzed ring-opening of 1,2-cyclopropanated sufgyars. nucleophiles (Chart 1) as shown in Table 1.
Additionally, this represents to the best of our knowledge the first
example of a platinum-catalyzed ring-opening of a cyclopropane chart 1
with an alcohol. o

Recently, several efficient methods have been developed for BnO g B0 Y Y-, « BnO © CO,Et
stereocontrplled synthesis of 1,2-cyclopropanated sugars from g g’ Yy~ 0
glycals? Ring-opening of these cyclopropanes has previously Bn OBn BnO
been achieved by mercutystrong acic?>°or halonium ioffa1* 6 8 9

mediated solvolysis. We were, however, attracted to a different

strategy and decided to explore a transition metal-catalyzed ring- o_ OMe o_.OMe OH
opening. In this context, substantial work has described the HO BnO
Bn0” Y “OBn HO" Y “OBn  MeO OMe
Bn OBn Me
10 1 12
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Table 1. Pt(Il)-Catalyzed Ring-Opening of Cyclopropanes Scheme 2
3.7 mol% 2 [ PtCl
° R ROH O R ° ¢ON-pci, <
_—
CH,Cl, or R ;
toluene? - L 13
Entry Cyclopropane Product ROH Yield® (a/B ratio) -
o OR o OR
1 MeOH 82% (21/1) { e H ROH
2 CHZ-CHCHZOH 92% (only ) H Picl,
3 t-BuOH 53% (9/1) L 14
4 1 PhOH 4% (21/1 . . . . .
5 6502 ((omy )a) electron-withdrawing ester substituents undergo the ring-opening
50% (only o0 reaction (entries 14 and 15) although some transesterification can
6 o fony & occur. Glycosyl arenes can also be obtained when electron-rich
7 MeOH 67% (only o) phenols are used as O-nuqleophileg (entry 16). The.reaction
probably goes through an intermediate O-aryl glycoside that
8 6 CH =CHCH,OH  84% (24/1) :
2 2 ’ subsequently undergoes a Fries-type rearrangéfmémtthe
9 BnOH 74% (only ) corresponding glycosyl arene.
A plausible reaction sequence for the ring-opening is depicted
o_,OR in Scheme 2. Oxidative addition of the cyclopropane to plati-
10 B BnOH 97% (5/1 . ) o
" 7 no :o 7% D num(ll) would give platinacyclobutari3. In 13the polarization
BnO~ "Me 7% (711) of the platinum(lV)-carbono bond® is further enhanced by

electron donation from the sugar ring oxygen. Accordindly,
o OR is believed to have substantial oxocarbonium ion chardtter.
12 8 Bno/j/\g“ CH,=CHCH,OH  80% (7/1) Nucleophilic attack of the alcohol would give glycosidd in
13 BnOH 87% (711) which platinum can be coordinated to either one of the two
BnO Me oxygens at C-1. Reductive elimination fraid would then give
the C-branched glycoside and platinum¢f).

14 MeOH 59%¢ (9/1) In summary, we have developed a novel platinum-catalyzed
15 ® _COEt BnOH 75% (4/1) ring-opening of carbohydrate-derived cyclopropanes with alcohol
nucleophiles. Further studies on the applications of this new

OMe transformation are currently in progress.
16 1 OMe 12 51% (1/1) Acknowledgment. We thank the Danish Natural Science Research

Council for financial support.

Supporting Information Available: Experimental procedures and

a Reactions were conducted with 0.8 mmol of cyclopropane and 1.6 characterization data for all ring-opening products as well as details of
mmol of alcohol in 4 mL of solvent. C}Cl, at room temperature for ~ Stereochemical proofs (9 pages, print/PDF). See any current masthead
15 h was used for Cyc|0propan]§$y 7, and8 while toluene at 5670 page for orderlng information and Web access instructions.
°C for 1.5-4 h was used foB. ? Isolated yield after column chroma-

tography.¢ The product contained 17% of the corresponding methyl JA982964K
ester. (19) Mahling, J.-A.; Jung, K.-H.; Schmidt, R. Riebigs Ann.1995 461.
) (20) Ye, Z.; Dimke, M.; Jennings, P. V@rganometallics1993 12, 1026.
the newly formed C-1 stereocenter. Theglycoside, favored (21) Palladium species with oxocarbonium ion character have recently been

by the anomeric effect, is the maJor pI’OdUCt in all O- g|ycosy|at|0ns |dent|f|ed in Heck arylation of dihydrofuran, see: Hii, K. K.; Claridge, T. D.

; Brown, J. M.Angew. Chem., Int. Ed. Endl997, 36, 984.
regardless of the stereochemistry of the starting cyclopropane " {25y For ester-substituted cyclopropanes the involvement of a six-membered

(entries +15). Also less reactive cyclopropanes containing oxaplatinacycle also has to be considered in the catalytic cycle (see ref 13).



