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Abstract: Iodine-mediated cyclization of (Z)- 
exclusively the B-ribofuranose and 

and (E)-&ribohept-?-enonates 1 and Lgave 
a-ribofuranose derivat?ves 3 and 4, respectixy. Cycli- 

zation of the (Z)- and (E)-2-heptene-l-01 derivatives Land 
and ,c and a ribopyranose (9). respectively. 

kvave abofuranose products (/z 

& 

Recent reports regarding the application of electrophile-mediated cyclizations to the 

synthesis of carbohydrates, pseudomonic acid precursors, 1.2 and C-nucleosides 3.4 prompted 

the reporting of some of our preliminary results in this area. 

Reaction of 5-g-benzyl-2,3-0-isopropylidene-D-ribofuranose5 with 1.5 eq of carbeth- 

oxymethylidene triphenylphosphorane in dichloromethane ’ *2 gave ( Z)-ethyl-7-c-benzyl-4,5-O- - 

isopropylidene-2,3-dideoxy-p_ribohept-2-enonate (1 - ,-$ ‘2.3 
q l?.O Hz: H-4 app t 6 = 5.68 ppm, 

due to the anisotropic effect of a syn carbonyl group). 2,5-5.9 
The stereochemistry of 1 was 

.Y 

unequivocally proven by THP protection lo (76%). isomerization to the (E)-hept-2-enonate 

derivate (98%. crude), 
11 

and hydrolysis lo to the (E)-hept-2-enonate 2 (60%; J2 3 q 

,’ 
16.0 Hz: 

. 
H-4 app t 6 = 4.85 ppm, unaffected by the anti oriented carbonyl group).‘? 

Cyclization of the (Z)-hept-2-enonate /t”ave exclusively the R-ribofuranose product 3 

~3,6-anhydro-7-O-benzy1-2-deoxy-2-iodo-4.5-0-isopropylidene-~-allo-heptonate, 3, 6l$ -- - 

while cyclization of the (E)-hept-2-enonate 2 gave exclusively the a-ribofuranose product 
.& 

~3,6-anhydro-7-0-benzyl-2-deoxy-2-iodo-4.5-0-isopropylidene-D-altro-heptonate, 4. 56%) in 
=.- 

4 
& 

contrast to a previous report. The stereochemical assignments were made on the basis of 

13c NMR 4,5,14,15 t chemical shifts of H-3,16 and fully decoupled ‘H NMR spectra (Table I). 

A plausible rationalization for the stereospecificity observed in the iodine-mediated cycli- 

zation of 1 andEs shown in eq 1 and 2. 
h 

Dibal reduction 19.19 of end 2 gave 5 and2 in 54% and 62% yields, respectively. 
A - 

Cyclization of 5 (eq 3) gave a 60:40 mixture of 6/a ribofuranose products Land 8 (61%. ‘H 
/L N 
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and l3 C NMR assay). Cyclization of 6_(eq 4) gave a single diastereomer (9, 61%) whose 
- 

spectral data are consistent with a ribopyranose structure. 20-23 

Although all of the controlling factors in the electrophile-mediated cyclization of 

carbohydrate derivatives 5 and 6 are not clear, 
h /L 

the following conclusions concerning the 

cyclizations may be drawn: (1) the reaction is most likely under kinetic control since 

subjecting 7 and 8 to the reaction conditions resulted in no change in the B/a ratio. In 
.L ti 

this system, the a-anomer is the thermodynamically more stable: 24 (2) removing the elec- 

tron-withdrawing functionality in 1 significantly decreases the stereospecificity of the 
L 

cyclization of 5; (3) the double bond geometry plays a significant role in the regiochemi- 
W 

cal and stereochemical consequences of the cyclizations. 
25 

TABLE I. PROTON-NMR AND 13C NMR CEEMICAL SHIFTS (6) FOR THE a-RIBOFURANOSE PRODUCT LAND THE 
&RIBOFURANOSE PRODUCT 4= 

sat'd NaRC03 

10 eq 

% 
BnO HI 4-F 

CO,Et 

&" H 
RO 

Ii0 Y 
I - 

0 0 
x 
F 5 

1% 

114.1 ppm 

.?I. r', a? * rtyIs 

112.7 ppm 

25.2, 26.5 ppm 

1 

'H!C6D6) 

H-2 d, 6=4.66 ppm, 
3,y,=B.WiZ 
a, 

B-3 dd, 6-4.58 ppm 
J2 3=S.0 Hz, 

, 

J3 4=3.O AZ 

H-4 dd, 6~4.88 ppm 

J3 4'3.0 RZ 

H-2 d, 6 -4.78 ppm 
J2 3=10.6 AZ 

H-3 dd, 6-4.96 ppm 
J2 3=10.6 HZ, 

I 

J3 4=4.0 Hz 

H-4 dd, 6_;4,.,7C&pPm 

J3,4 * 

additional data 

Decoupling of H?_collapser 

K3 l!w d a-iilI&ea 

Decoupling of R2 collapse! 

H3 to a doublet with 

J3,4 = 4.0 Hz 

'Central solvent resonance at a 77.27 at 22.63 tlk.. 
bThis is seen when CDC13 is used as solvent. In CsD6 H2 and H3 are too close to permit decoupling of 

one without irradiating the other. 
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