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Stereoselective Synthesis of-C-Glycopyranosyl Isoprenoid Compounds
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Abstract: Addition of the allylsilane MgSiCH,C:CH,CH,CO,Me (3) Table 1. Addition of allylsilane 3 (3-5 eq) to D-gluco-(4, 6, 12) and
to D-gluco andb-galactopyranosyl derivatives gives in good yields 3-  D-galacto-(9, 14)-pyranose derivatives
(a-C-glycopyranosylmethyl)-but-3-enoates which can undergo oxida- Starting Product Method® Yield® di°
tion to p-ketoesters, electrophile-promoted cyclizations or double bond material (%) P
migration. OAc OAc
O A0he o 5“‘Yé02 Me o 61

Isopentenyl pyrophosphat) (and its isomerization product, dimethyl- ACO™ “OAc  AcO™ “'OAc 24% '
allyl pyrophosphate2), are well-known five-carbon building blocks OAc OAc
involved in the terpenoid biosynthesis. These activated forms of iso- 4 5
prene can be chemically mimicketiby the allylsilaned which is easily OBn 08Bn
obtained* by reaction of diketene with the Grignard reagent of chloro- OGF o --“\n/\coz Me B 86% 95:5
methyltrimethylsilane, followed by diazomethane esterification. BrO™ “0Bn  BnO" OB’;

)J\/\ )\/\ Measi\)l\/oone o8 07&;( CH

; T 2 T R & el » g X=-0 (64%)

OBn OBn

Addition of 3 to carbonyl compoundsr iminium ion$ occurs in high O .F 0 NPNCO, Me
’ ! 2
3 X
BnO
OBn

yields, the presence of a carboxylate function then allowing an easy B 90% 1:0
‘OBn  BnO “"OBn

double bond migration to yield a conjugated product.
Herein we report the stereoselective addition3afo oxocarbenium ?:";(_CH
specie8 generated from pyrano sugars (Table 1) and various trans- 9 e 1 X;O(6255%)

formations of the resulting-glycosides’ OTMS OH
The stereoselective synthesismfC-allyl glycopyranosides from per- 0...OMe .-*‘Ycog Me
C 74% 9:1
™SO N ““OH

0
acyl hexopyranoses has been describeldwever,p-b-glucopyranose

pentaacetated] reacted sluggishly witB and BR'OEL, in acetonitrile OTM'SOTMS HO' oH

to give a 6:1 mixture ofi- andp-C-glycosides5 in only 24% yield. N

More reactive perbenzylated fluoridé® 6 and9 gaveC-glycosides? 12 13

and 10, respectively in much higher vyields and stereoselectivitiés. OT'\C’;S oMe OHO ‘

NMR analysis of7a and 10a in CDCkL at room temperature showed Y\COZ Me c 5% 10
complex mixtures of conformers at the pyranose ring. The expected tpygp “OTMS HO “"OH

multiplicity of anomeric H-5 (dddJs5 511, Jgp 5 3.3 andJs g 5.6 Hz) OTMS OH

was however observed in DMSfg-at 80°C1! Pertrimethylsilylated 141 15

sugars have been rarely usedf for C- and O-glycoside synthesis. ethod A: BF- OEt, (5 eq), CHyCN, rt, 45h. Method B: BF;- OFty (12 eq),
Silylation of methyla-D-gluco and galactopyranosides ga&and14 CH;CN, -30-~0°C, 1h. Method C: YTMSOTF 3 eq), CHCN, 0°C, 6h ii)MeOH,
which reacted with silan@and trimethylsilyl trifluoromethanesulfonate 0°C, then Dowex 1 (OH), rt. After column chromatography. *Diastereomeric

ratios (dr) were determined by 'HNMR analysis of chromatographed mixtures.
dRef 9. %) O3, CH,Cl,, -78°C, 5 min; ii) PPhs (3 eq), -78—=20°C, 4h. fMemyl a-
OAc D-gluco and D-galactopyranosides were silylated by Me3SICl (5.2 eq) and NEt;

“‘>(COZ Me (5.2 eq) in DMF, 0—20°C, 4h, according to ref 13
“5 Mo

(TMSOTHf) to give after desilylation unprotect€glycosides13 and
15 respectively in good yields and selectivities.

OBn Brief treatment of methylene compoundsind 10 by ozone at -78°C,
"0y

I‘.\\[r\mz Me
OBn AcO'

0B

OBn 7 OAc 16 (62%)
n
\[r\ooz Me COzMe followed by reaction with triphenylphosphine ga+ketoester$!® and
“0Bn - CHa | 11 respectively. A minor product resulting from regioselective oxidation
OBn OBn i of the 7Q—benzyl group into a benzoate was isolated in 6% yield after
10 / 17 (69%) ozonolysis of thed-gluco compound’. y-Furanosyl and pyranosgh-
OBn . ketoesters have been previously prepHtdsy a non stereoselective
\n/\OOz Me Wittig reaction of phosphorane f#+CHC:OCHCO,R with a sugar
“oH hemiacetal.

BnOf BnO

BnO
0Bn 18 (72%) Attempted debenzylation af by anhydrous ferric chloride in dichloro-

Sch 1. a)FeCly (12 0), CHC1 o methané’, followed by acetylation, led to the bicyclic produd in
cheme 1. ajlFeCls eq), CHxCl> i, 5h, then Ac, O, pyridine, rt, O \si — T

16h. b) I3 eq), CHeCN, 0->20°C, 16h. c) Zn (10 eq), 10:10:1 MeOH- 62% yield (Schemg.l). Actlvat.lon of the double bond @ivith iodine
THF- AcOH, n, 16h also led to the addition @@-6 with loss of the benzyl group. Treatment

Downloaded by: University of Pittsburgh. Copyrighted material.



82 LETTERS

of iodoetherl7 (3:2 mixture ofC-2 epimers) by zinc and acetic acid (8)

gave theC-glycoside18 selectively debenzylated @6 (Scheme 138
A stereoselective access deC-glycoside ofb-galactosamine fromi8
should then be possiblé.

Conjugation of the double bond ihwas accomplished by treatment

with piperidine in refluxing tetrahydrofurdh (Scheme 2). A 4:1
mixture ofE andZ isomersl9 was obtained in 83% yield.

20 (74%)

21 (85%)

Scheme 2. a) piperidine (2 eq), THF, reflux, 120h. b) OsO4cat, NMO
(1.1 eq), pyridine (1 eq), 2:1:3 THF- HO - tBUOH, reflux, 24h. ¢) MsCl
(4eq), NEt3(8eq), CHxClg, 1t,3h

Assignment of the stereochemigttyvas made on the basis %1 and
3¢ chemical shifts of Me and GHt groups?? In the E isomer these
signals occur respectively at 2.16,5c 18.56 anddy_44 2.58, 8.4p

)

(10)

(11)

(12)
(13)

2.48,5¢ 36.18, whereas in ti@isomer the following values are found: (14)

8 1.92,5¢ 25.55 andby_45 3.34,5.4p 2.95,5¢ 28.69.

Finally, C-glycoside7 was treated with a catalytic amount of osmium

tetroxide and N-methylmorpholine oxide (NMG3} to give the
lactonized diolR0 as a 7:3 mixture of epimers @3. Treatment 020

with methanesulfonyl chloride and triethylamine gave the butenolide

21%%in a 63% overall yield frord.
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