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A straightforward synthetic protocol apt to synthesize a library constituted by all conduritol sterecisomers

in solution phase is described and successfully applied to some polymer-supported substrates. During the
solid-phase sequence, an unprecedented rearrangement of a resin-bound sulfone performed under the
Ramberg-Backlund conditions appears of particular interest. Upon treatment witsSMé& thiepanes
supported on resin are found to undergo regio- and stereospecific ring contraction to a six-membered ring
system with traceless cleavage from the solid support.
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Conduritols and their derivatives possess interesting
biological activities as glycosidase inhibitdrgntibiotics, Alcohol
) A K sugars
antileukemics, and growth-regulating compouhdsd are s OH
also useful intermediates in the synthesis of inositol deriva- Thiepanes OCHs
tives? They exist as two meso compounds and four enan- Conduritols
tiomeric pairs, and a variety of synthetic approaches, although™9ure 1.
often complex, have been applfetb obtain enantiopure  scheme 1
compounds. Recently, interesting synthetic routes leading to
conduritols via efficient enzymatic resolutiorand by H
integrated or convergent syntheses using a single chiral
building block have been reportédndeed, the relevance
of the target justifies the use of complex synthetic approaches
including numerous steps.
We have previously reported a simple synthetic strategy, o><o o><o
based on the intermediacy of thiepanes, in which the four | HO\<_§/OH
s
D
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stereocenters in the starting alcohol sugar are maintained in o 0O —»
the target compound (Figure 1However, the unavailability
of several alcohol sugars as starting materials prevented this c
straightforward strategy from being extended to the synthesis () Acetone, p-TSA (85%); (i) MCPBA, 4,4-thiobis-(6tert-butyl-3-
of all the stereoisomeric conduritols. methylphenol), CICEH-CH,CI (92%); (||.|) NagS-?Hzo, EtOH (58%).
With the aim of finding a more general entry to all the Results and Discussion
possible conduritol stereoisomers, we devised a different With all 10 thiepanes available, we envisaged the pos-
approach to thiepanes which greatly alleviates the syntheticsibility of their transformation into the corresponding con-
efforts. Starting from the commercially available mixture of duritols to demonstrate the generality of our earlier reported
RR, SSand meso 1,5-hexadiene-3,4-diols (A, Scheme 1), synthetic proceduréThen, to achieve this goal was sufficient
a library consisting of all the 10 thiepanes stereoisomers D to synthesize the conduritols derived from the novel thiepanes
(2,2-dimethylhexahydrothiepino[4 df1,3]dioxole-4,8-di- (+)-1a, 1b, and 1c (Figure 2) using our earlier reported
ols), some of them novel, was generated in only three stepsprocedure, without giving any attention to the previously
(Scheme 1). The individual library members were obtained prepared conduritols obtained by the same procedure.
in high yield by HPLC separation, and their stereochemistry Clearly, the synthesis of the related enantiomers was also
was unambiguously assignéd. disregarded.
Thus, the hydroxy groups of the thiepane derivatiVas
*T_o V\_/hor_n correspondence should be addressed. E-mail: cere@ ¢, shown in Figure 2, were protected as methyl ethers
ms.fci.unibo.it. . . .
* University of Bologna. (Scheme 2), obtaining the related 4,8-dimethoxy-2,2-di-
*Universita“La Sapienza”. methylhexahydrothiepino[4,8}{1,3]dioxoles Ra—c).
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HsCO OCHj3 H3CO OCHjs
(+)-1a ",
b,
1c

(+)-2a C3,=C4=Cg=R,; Cga=S (+)-3a C3,= C4-CS-R Cga=S
2b C3,=Cg=R; C4=Cgy=S  3b C3,=Cg=R; C4=Cg,=S
2¢ C3,=C4=R; Cg=Cga=S 3¢ C;3,=C,4=R; Cg=Cg,=S

OCH, OCH,
" o) . OH
o OH

OCHj OCHs

(+)-4a C3,=R; C4=C7=C7,=S  (+)-5a C1=R; C,=C3=C¢=S
4b C3,=C;=R; C4=C7,=S  5b C;=C¢=R: C,=C;=S
4c C1.=C4=R- C;=C1.=S  5c C1=C4=R. C,=Ce=S

(i) NaH, CHl, THF; (i) MCPBA, CH.Cly; (jii) KOH, CCly, t-BUOH,
H.0; (iv) TFA, CHCN.

Oxidation of2a—c to the corresponding sulfone3g—c)
and extrusion of the S{group by the RambergBéacklund
reaction afforded conduritol derivativegla—c). Acidic
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provided a suitable handle for the reversible attachment to
the solid support? The acetalization was carried out by
adding to a polystyrereCHO resin (P-CHO), preswollen

for 12 h in benzene, thiepanes apd SA as catalyst. The
mixture was refluxed for 20 h with azeotropic removal of
water by Dean-Stark trap. The progress of the reaction was
monitored by FT-IR spectrum in KBr of the resin-bound
thiepanes7ab. The diol-loaded resin showed- in fact- the
disappearance of the strong carbonyl streching at 1698,cm
corresponding to the=€0 frequency of the startingFCHO
resin, suggesting that a complete reaction had occurred. The
yield of the condensation~95%) was estimated from the
increase in the weight of the resin. The subsequent oxidation
of the sulfur atom, performed wittm-chloroperbenzoic acid,
leading to the sulfone derivativ@s,b was easily evidenced

in the IR spectrum by the strong absorption at 1307 and 1100
cm™L. Submitting8a,b to the RambergBacklund reaction
under the modified conditions reported by Meyérssulted

in the resin-supported cyclohexene derivati@ah being
obtained. Again, the IR analysis of the resin evidenced the
disappearance of the $@bsorptions. Worth noting is that
although several important applications of the Ramberg
Backlund reaction for the synthesis of natural products in
solution phas&’2bhave been reported, to the best of our
knowledge, the application of this reaction using sulfones
supported on solid phase is totally unprecedented. Finally,
trifluoroacetic acid (TFA) treatment led to removal of the
immobilized organic molecule, and no memory of the

treatment promoted removal of the isopropylidene protecting immobilization (traceless cleavage) remained on the target.

group, leading to compound&—c, unambiguously identi-

Highly pure conduritol derivative40ab were obtained in

fied from the stereochemistry of the starting thiepane as theslightly higher yields with respect to those using solution-
(+)-(1R,2535,69-3,6-dimethoxycyclohex-4-ene-1,2-diol and  phase reaction®.

the two meso forms R®,253S6R)- and (IR,2S3R,69-3,6-
dimethoxycyclohex-4-ene-1,2-diols, respectively.

These results demonstrate that using th&€PlO as solid
support, which acts as a very efficient protecting group of

The relevance of conduritols as biologically active com- the two vicinal alcoholic groups of the substrate, general and
pounds useful also as intermediates in the synthesis ofeasy access to stereochemically pure conduritol derivatives

ciclitols,® in combination with the availability of thiepanes,

can be envisaged using the same reagents and solvents

prompted us to adapt our flexible and efficient solution-phase employed in the corresponding solution reactions. Moreover,
preparation of conduritols to the solid phase. Our starting supporting thiepanes on resin greatly simplifies the isolation

point was to consider polystyrer€HO resin-bound
(354S5569)- and (3R,4S556R)-3,6-dimethoxythiepane-4,5-
diols 6a and 6b, respectively (Scheme 3). The 1,2-diols

Scheme 3

and makes purification of the final products unnecessary.
In addition to the transformation into conduritols, the resin-
bound thiepane derivatives could be subjected to other

4
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6a C;=Cg=S 7a C3=C¢=S
6b C3=Cs=R 7b C3=Cg=R
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11a C,=R: Cg=S '

11b C,=S; Cs=R

8a CS_CE'}_ 9a C3=C5=R
8b C3—GB—R 9b C4=Cg=S

f

HQ OH
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10a 03205:R
10b C;=C¢=5

(i) Polystyrene-CHO, p-TSA, benzene, 20 h at reflux (95%); (ii) MCPBA, GEly; (iii) KOH, CCl,, t-BuOH, HO; (iv) TFA, CH.Cly; (v) MesSil,

CHsCN, 3 h atreflux.
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chemical manipulations, such as the transannular ringwas added under vigorous stirring. After hydrogen evolution,
contractions in which a sacrificial OH group is lost. So far, 0.43 mL (6.9 mmol) of CH was added, and the reaction
in line with the reaction behavior in solution phase previously mixture was stirred for 1 h. Again, 0.18 g (3.7 mmol) of
reported by ud? by treating thiepanes supported on resin NaH 50% w/w and 0.43 mL (6.9 mmol) of GHvere added.
(6a,b) with 3 equiv of trimethylsilyl iodide, a ring contraction  After stirring 2 h, the residue was extracted twice with.£H
from a seven- to a six-membered cyclic sulfide (Scheme 3) Cl,. The crude2a was purified by flash chromatography
with contemporary cleavage of the substrate from the resin (SiO;; light petroleum/E{O, 2/1), obtaining 0.74 g (96.5%)

leading tollaand11lb, respectively, was achieved. of a colorless, viscous ot NMR (acetoneds) 0: 4.32 (m,
. 2H, 2CHO), 3.81 (m, 2H, 2CHO), 3.37 (s, 3H, OgH3.32
Conclusions (s, 3H, OCH), 3.10-2.45 (m, 4H, 2CH), 1.43 (s, 3H, CH),

In this paper, we have demonstrated the suitability of the 1.28 (s, 3H, CH). *C NMR (acetoneds) 6: 109.2 (C), 83.3
thiepane-based methodology for the synthesis in liquid phase(CHO), 82.7 (CHO), 80.4 (CHO), 79.3 (CHO), 57.4 (OgH
of all the components of the 10-membered library of 57.3 (OCH), 30.0 (ChH), 29.8 (CH), 27.2 (CH), 25.0
enantiopure conduritols and the successful application of this(CHs). IR (neat) cn®: 2989, 2922, 2827, 1454, 1421, 1381,
sequence starting from solid-phase supported substrates. 14259, 1207, 1100, 1060, 890u]p *° = +12.6 € = 1.1,
the framework of this procedure, the synthetic utility of the CHCls). m/z (El): 58 (100), 73 (45), 85 (72), 100 (67), 132
Ramberg-Backlund rearrangement on resin-supported sub- (37), 175 (40), 190 (25), 216 (18), 233 (22), 248 (28). Anal.
strates has emerged for the first time as a general potentialCalcd for GiH20,S: C, 53.20; H, 8.12. Found: C, 53.15;
route for the preparation, in addition to conduritols, also of H, 8.10.
olefins, which are difficult to synthesize with other methods.  (+)-(3aR,4R,8R,8aS)-4,8-Dimethoxy-2,2-dimethylhexahy-
Finally, two ring-contraction reactions mediated by electro- drothiepino[4,5-d][1,3]dioxole-6,6-dioxide (3a).To 0.090
philes have been performed. A featured aspect of all the g (0.363 mmol) of2a, dissolved in 5 mL of CHCl, and
reactions performed using solid-phase supported substratesooled to 0°C, 0.171 g (0.76 mmol) of 70%n-chloroper-
is the traceless cleavage which leads to the expectedbenzoic acid was added. Aftel h atroom temperature,
compounds without the need for any further chemical NaHSQ solution was added to destroy the unreacted peracid.
manipulation. The reaction mixture, washed with saturated solution of
) . NaHCG;, was extracted with CKCl,. After solvent evapora-
Experimental Section tion, the organic layers, washed with brine and dried, gave
All moisture-sensitive reactions were performed in flame- @ crude product which was purified by flash chromatography
dried glassware equipped with rubber septa under positive(SiO,; EtO/CHOH, 95/5). 0.092 g (91%) of a white
pressure of dry nitrogen. Organic extracts were dried over crystalline product (mp 147C) was obtained'H NMR
CaSQ. Melting points are uncorrected. Preparative flash (CDCL) 6: 4.47 (d, 2H,J = 3.8 Hz), 4.11 (d, 1H) = 9.6
chromatographic experiments were performed using ICN Hz), 3.95 (m, 1H), 3.66 (dd, 1H] = 9.6, 14.9 Hz), 3.46
silica gel 236-400 mesh. For TLC, precoated glass plates 3.25 (m, 2H), 3.44 (s, 3H, superimposed), 3.37 (s, 3H,
were used (Stratochrom SHz 0.25 mm thick), and the spots ~ superimposed), 3.05 (dd, 1H,= 3.7, 15.0 Hz), 1.50 (s,
were developed at 1160C with an aqueous solution of ~3H), 1.33 (s, 3H).*C NMR (CDCk) 6: 109.6 (C), 77.7
(NH4)sM07024 (2.5%) and (NH),Ce(SQ)4 (1%) in 10% H- (CHO), 75.4 (CHO), 75.0 (CHO), 74.5 (CHO), 58.6 (OgH
SOy or KMNO, 0.1 M/H,SOs 1 M, 1/1. Yields are for isolated ~ 57.9 (OCH), 53.0 (CH), 50.7 (CH), 26.6 (CH), 24.3(CH).
compounds. Unless specified otherwidd, and 13C NMR m/z. 100 (100), 109 (17), 265 (19). IR (neat) cin 2922,
spectra were recorded at 300 and 75 MHz, respectively, in 1454, 1380, 1247, 1211, 1141, 1067, 8%H,[*°= +6.3 (
CDCl; as solvent. Chemical shifts are in parts per million = 1.1, CHC}). Anal. Calcd for GiH2006S: C, 47.13; H,
downfield of TMS, and signal multiplicities were established 7.19. Found: C, 47.18; H, 7.22.
by DEPT experiments. Signal assignments, if necessary, were (+)-(3aR,4S,7S,7aS)-4,7-Dimethoxy-2,2-dimethyl-
elucidated by decouplingH NMR. Optical rotations were  3a,4,7,7a-tetrahydro-1,3-benzodioxole (4aJ0 0.09 g (0.32
measured at 589 nm. Infrared spectra were recorded on armmol) of 3a0.85 mL oft-BuOH, 1.26 mL of CCJand 0.13
FT-IR spectrophotometer. Mass spectra (MS) were recordedmL of H,O were added using the Meyers conditiéhhe
using electron impact at 70 eV (El) or electrospray ionization mixture was stirred to a complete solution, then under
(ESI). Light petroleum had bp 350 °C. nitrogen, 0.65 g of KOH finely powdered was added. After
The polystyrene CHO resin (P-CHO) (0.7~1.5 mmol/ stirring for 6 h atroom temperature, the mixture was diluted
g, 100-200 mesh, cross-linking 1% DVB) was from with H,O and extracted with C}Tl,. The organic layers were
Advanced Chem Tech. FT-IR spectra of polymer-bound washed with HO, dried, and evaporated to yield the title
substrates were obtained in the form of KBr pellets, and the compound4a, which was purified by flash chromatography
units are in cm™. (SiOy; light petroleum/E4O, 3:1) to give 0.041 g (60%) of
(+)-(3aR,4R,8R,8a9)-4,8-Dimethoxy-2,2-dimethylhexahy- a white lower-melting compound (mp 2CC). '*H NMR
drothiepino[4,5-d][1,3]dioxole (2a). Using the Kuszmann  (CDCls) 6: 6.05 (m, 2H), 4.65 (dd, 1H] = 3.6, 7.3 Hz),
proceduré,to 0.18 g (3.7 mmol) of NaH 50% w/w (twice  4.39 (dd, 1HJ = 7.3, 2.4 Hz), 4.06 (m, 1H), 3.84 (dd, 1H,
washed under nitrogen with light petroleum) in 8 mL of THF, J = 4.5, 2.4 Hz), 3.49 (s, 3H), 3.32 (s, 3H), 1.40 (s, 3H),
0.68 g (3.1 mmol) of the stereochemically related thiepane 1.34 (s, 3H).:3C NMR (CDCk) 6: 133.6 (CH=), 127.7
derivative (+)-1a (Figure 2§ dissolved in 10 mL of THF  (CH=), 109.4 (C), 77.4 (CHO), 76.6 (CHO), 75.1 (CHO),
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74.9 (CHO), 57.6 (OCBh), 56.8 (OCH), 26.2 (CH), 24.7
(CHy). [a]p 2°= +94.1 €= 0.8, CHC}). m/z (El): 73 (35),
114 (100), 127 (75), 199 (10), 214<1). IR(neat) cm™:
2924, 2854, 1462, 1377, 1211, 1107, 1087. Anal. Calcd for
C1iH104: C, 61.66; H, 8.47. Found: C, 61.61; H, 8.50.
(+)-(1R,2S,3S,6S)-3,6-Dimethoxycyclohex-4-ene-1,2-
diol (5a). The suspension constituted by 0.043 g (0.20 mmol)
of 4aand 2.0 mL of 0.1 N HSO, was heated to 90C for
4 h. The mixture was neutralized with p&EO; aqueous

Journal of Combinatorial Chemistry, 2006, Vol. 8, No. 77

(3aR,4R,8S,8a5)-4,8-Dimethoxy-2,2-dimethylhexahy-
drothiepino[4,5-d][1,3]dioxole (2c).96.0% yield."H NMR
(CDCl) 6: 4.46 (brs, 2H), 3.30 (m, 2H), 3.29 (s superim-
posed, 6H), 2.95 (dd, 2H,= 14.6, 9.6 Hz), 2.33 (d, 2H]
= 14.6 Hz), 1.43 (s, 3H), 1.27 (s, 3HYC NMR (CDCk)

0: 108.5 (C), 85.1 (CHO), 76.1 (CHO), 57.1 (OgH27.4
(CHyp), 25.5 (CH), 23.4 (CH). m/z (El): 43 (100), 58 (80),
73 (50), 85 (47), 100 (38), 132 (19), 175 (30), 248 (12). IR
(neat) cm®: 2989, 2925, 1379, 1251, 1214, 1138, 1060, 874.

solution, and after evaporation of the aqueous phase, a solighal. Caled for GiH»0.S: C, 53.20; H, 8.12. Found: C,

residue was obtained. After extraction with &H, and
evaporation of the dried solution, a crude compound was
obtained which was purified by flash chromatography ¢SiO
Et,O/CH;OH, 19/1) obtaining 0.032 g (92%) &a as a
colorless oil.'H NMR (acetoneds) 6: 5.88 (dt, 1H,J =
2.2, 10.4 Hz), 5.73 (m, 1H), 4.05 (m, 2H), 3.68 (m, 2H),
3.57 (s, 3H), 3.53 (s, 3H), 3.08 (brs, 2H, 20FC NMR
(acetoneds) 6: 128.7 (CH=), 128.0 (CH=), 80.6 (CHO),
78.9 (CHO), 74.5 (CHO), 71.4 (CHO), 57.9 (OgH56.7
(OCHp). [a]p® = +146.0 € = 1.4, CHOH). m/z (EI): 71
(50), 99 (43), 113 (54), 114 (100). IR (neat) tn 3402,
2922, 1458, 1314, 1259, 1089, 846. Anal. Calcd for
CgH1404: C, 55.16; H, 8.10. Found: C, 55.12; H, 8.08.
Using the same synthetic sequence adopted to ob&in
the two meseconduritol derivativesbb and 5¢ were also
synthesized starting from the related thiepahbsand 1c,
respectively (Figure 2 The spectral data and characteriza-
tion of the new compounds are reported below.
(3aR,4S,8R,8a5)-4,8-Dimethoxy-2,2-dimethylhexahy-
drothiepino[4,5-d][1,3]dioxole (2b).97.0% yield'H NMR
(CDCl) 6: 4.08 (m, 2H), 3.40 (m, 2H), 3.40 (s superim-
posed, 6H), 2.68 (d, 2H] = 14.4 Hz), 2.38 (dd, 2HJ =
9.6, 14.8 Hz), 1.45 (s, 3H), 1.33 (s, 3HC NMR (CDCk)
0. 108.3, 84.1, 80.4, 57.9, 31.1, 27.7, 248z (El): 58
(100), 85 (93), 100 (97), 132 (34), 175 (48), 190 (85), 233-
(17), 248 (22). IR (neat) cm: 2980, 2919, 2830, 1379,
1207, 1089, 1050, 894. Anal. Calcd for,8,00,S: C, 53.20;
H, 8.12. Found: C, 53.17; H, 8.15.
(3aR,4S,8R,8aS)-4,8-Dimethoxy-2,2-dimethylhexahy-
drothiepino[4,5-d][1,3]dioxole-6,6-dioxide (3b).90.0% yield.
IH NMR (CDCl) 6: 4.21 (m, 2H), 3.69 (m, 2H), 3.44 (s,
6H), 3.23 (d, 4HJ = 6.5 Hz), 1.47 (s, 3H), 1.33 (s, 3H).
13C NMR (CDCk) ¢: 109.0 (C), 79.0 (CHO), 74.8 (CHO),
58.5 (OCH), 54.0 (CH), 27.9 (CH), 25.1 (CH). m/z (EI):
71 (32), 85 (27), 100 (100), 265 (13), 28681). IR (neat)
cm L 2987, 2923, 1450, 1381, 1213, 1053, 876. Anal. Calcd
for C1iH2006S: C, 47.13; H, 7.19. Found: C, 47.09; H, 7.22.
(3aR,4S, 7R, 7aS)-4,7-Dimethoxy-2,2-dimethyl-3a,4,7,7a-
tetrahydro-1,3-benzodioxole (4b).60.5% yield.'H NMR
(CDCl) 6: 4.89 (s, 2H), 4.10 (m, 2H), 3.75 (m, 2H), 3.52
(s, 6H), 1.50 (s, 3H), 1.48 (s, 3H)*C NMR (CDCk) o:
128.9, 109.6, 80.3, 78.1, 57.8, 27.4, 246z (El): 73 (33),
114 (100), 127 (75), 199 (11), 214Q). IR (neat) cm™:
2926, 2854, 1466, 1372, 1211, 1108, 1085. Anal. Calcd for
CgH1404: C, 61.66; H, 8.47. Found: C, 61.62; H, 8.50.
(1R,2S,3S,6R)-3,6-Dimethoxycyclohex-4-ene-1,2-diol (5b).

53.13; H, 8.18.

(3aR,4R,8S,8a9)-4,8-Dimethoxy-2,2-dimethylhexahy-
drothiepino[4,5-d][1,3]dioxole-6,6-dioxide (3c). Crystal-
lization of the crude product from GRBI,/n-hexane, 1:1 ratio,
gave a white solid (mp 146147°C). 92.0% yield!H NMR
(CDClg) 6: 4.60 (brs, 2H), 3.68 (m, 4H), 3.39 (s, 6H), 2.98
(m, 2H), 1.55 (s, 3H), 1.38 (s, 3H}*C NMR (CDCk) o:
109.3 (C), 76.1 (CHO), 74.4 (CHO), 57.5 (O@H51.6
(CHy), 25.7 (CH), 23.5 (CH). m/z (El): 85 (32), 100 (100),
109 (18), 265 (13). IR (KBr) cmt: 2988, 2927, 1381, 1298,
1269, 1216, 1168, 1139, 1125, 1083, 1058, 989, 940, 912,
885, 821. Anal. Calcd for GH2006S: C, 47.13; H, 7.19.
Found: C, 47.17; H, 7.23.

(3aR 4R, 7S,7aS)-4,7-Dimethoxy-2,2-dimethyl-3a,4,7,7a-
tetrahydro-1,3-benzodioxole (4c)63.5% yield.*H NMR
(CDClg) 6: 5.80 (brs, 2H), 4.63 (brs, 2H), 3.55 (brs, 2H),
3.47 (s, 6H), 1.38 (s, 3H), 1.30 (s, 3H¥C NMR (CDCh)

0: 128.3 (CH=), 110.1 (C), 76.7 (CHO), 74.2 (CHO), 57.7
(OCHg), 25.7 (CH), 24.4 (CH). m/z(El): 73 (28), 99 (31),
114 (100), 127 (68), 139 (15), 199 (10). IR (neat) ém
2918, 2850, 1463, 1380, 1209, 1105, 1083. Anal. Calcd for
CuiH1s04: C, 61.66; H, 8.47. Found: C, 61.70; H, 8.51.

(1R,2S,3R,69)-3,6-Dimethoxycyclohex-4-ene-1,2-diol (5¢).
95.0% yield*H NMR (CD3;0OD) o: 5.87 (brs, 2H), 3.89 (brs,
2H), 7.76 (2brs, 2H), 3.41 (s, 6H)3C NMR (CD;0D) ¢:
128.6 (CH=), 78.6 (CHO), 70.5 (CHO), 58.1 (OGH vz
(El): 71 (53), 99 (42), 113 (53), 114 (100). IR (neat) ¢m
3405, 2921, 1456, 1315, 1257, 1087, 850. Anal. Calcd for
CgH1404: C, 55.16; H, 8.10. Found: C,55.20; H, 8.06.

General Procedure for the Preparation of Resin-Bound
Substrates (7a,b)To a solution of sulfur derivativea and
6b° (4 mmol) in benzene (20 mL) angtTSA as catalyst
(15 mg) was added preswoller-EHO (1 g, 0.71.5 mmol)
in benzene, and the mixture was refluxed for 20 h under
slow magnetic stirring, with azeotropic removal of®by
Dean-Stark trap. The resin was filtered and washed sequen-
tially with benzene (2x 10 mL); dioxane (2x 10 mL);
DMF (2 x 10 mL); HO (2 x 10 mL); and finally, with
EtOH (2 x 10 mL). The resin was dried under vacuum to
yield 1.190 g (0.91 mmol) of polymer-bound sulfide. To
recover the excess of the unsupported thiepanes, the filtrate
was evaporated after elimination of the acid catalyst by
means of an ion-exchange resin. The IR of the diol leaded
resin showed the nearly complete disappearance of the strong
carbonyl stretch at 1700 crhy corresponding to the €0
frequency.

Oxidation of 7a,b to the Corresponding Resin-Bound

93.0% vyield. The spectroscopic data are identical to theseSulfones 8a,bCompound¥ab were submitted to identical

reported in a previous papé.

reaction conditions. Compounih or 7b was treated with
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CH,CI, and gently stirred fo3 h atroom temperature. To
the slurry was added the-CPBA (2 mmol), and the stirring
was carried out fo4 h atroom temperature. The resin was
filtered and washed sequentially with @&, (2 x 10 mL);
dioxane (2x 10 mL); DMF (2 x 10 mL); HO (2 x 10 (CHO), 57.8 (CH), 47.7 (CHS), 29.4 (CEB), 7.5 (CHI).
mL); and finally, with EtOH (2x 10 mL). The resin was  m/z(ESI): [304+ 23]". IR (neat) cm*: 3440, 2929, 1732,
dried under vacuum, giving 1.21 and 1.22 g, respectively 1627, 1458, 1427, 1314, 1265, 1083, 1020. Tdig7° value
(0.89 mmol of the sulfones polymer-bound,=R98%). IR was not determined due to the brown color of the methanolic
showed two absorptions at 1307 and 1100 tm solution.

Cyclohexene Resin-Bound Derivatives Obtained from
8a,b by Ramberg-Bédcklund Reaction (9a,b).The resin-

Spectroscopic data fdrlb: 'H NMR (CD3;OD): ¢ 3.60
(m, 2H, 2CHO), 3.37 (s, 3H, C§l 3.35 (m superimposed,
1H, CHO), 3.20 (m, 3H, CHS, CH, 2.75 (m, 2H, CHS).
3C NMR (CD;OD): ¢ 83.6 (CHO), 77.9 (CHO), 77.1
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CCls under nitrogen, thert-BuOH (4 mL) and finely  ologie ed Applicazioni 2003". We thank Dr. Daniel Pettersen

powdered KOH (4.0 g) were added. Vigorous stirring was of the Gaeborg University, Sweden, for helpful discussion.
maintained for 30 h at room temperature. The resin was

filtered and washed sequentially with benzenex(20 mL);
dioxane (2x 10 mL); DMF (2 x 10 mL); HO (2 x 10
mL); and finally, with EtOH (2x 10 mL). The resin was

dried under vacuum, giving the cyclohexene polymer-bound.

IR clearly indicated the disappearance of,S{@nals at 1307
and 1100 cm'.

Cleavage of Conduritols from Resin (10a,b).The
cyclohexene resin-bound derivativégb were treated with
trifluoroacetic acid (0.5 mL) in CkCl, (10 mL). After 30
min at reflux, the resin was filtered, and the conduritol

derivatives recovered by evaporation of the solvent were
identical to these obtained in liquid phase, and the overall

yields were comparable.
(2R,3S,4S,59)-2-(lodomethyl)-5-methoxytetrahydro-2H-
thiopyran-3,4-diol (11a) and(2S,3S,4S,5R)-2-(lodomethyl)-
5-methoxytetrahydro-2H-thiopyran-3,4-diol (11b). The
resin-supported substratéa,b were submitted to identical
reaction conditions>~1 mmol of 7a or 7b was suspended
for 6 h in CHCN then treated for 24 h at room temperature
with 4 mmol of MeSil (prepared in situ from 4 mmol of
MesSiCl and 4 mmol of dried Nal). The resin was filtered

off, and the thiane derivatives recovered by evaporation of

the solvent were purified by flash chromatography on;SiO
eluting wth EtO. The title compounds were obtained in 80%
yield as pale yellow oils which quickly darken. Spectroscopic
data forlla H NMR (CDs;OD): 6 4.03 (dd, 1H, CHOJ

= 4,95 Hz,J = 1.38 Hz), 3.82 (m, 1H, CHO), 3.55 (ddd,
1H, CHO,J = 10.99 Hz,J = 3.85 Hz,J = 2.47 Hz), 3.26

(s, 3H, CH), 3.18 (m, 3H, CHS, CHl), 2.82 (dd, 1H, GIHS,

J = 12.63 Hz,J = 10.99 Hz), 2.26 (dd, 1H, CHS,J =
12.65 Hz,J = 3.85 Hz).:3C NMR (CD;0D): ¢ 78.3 (CHO),
72.8 (CHO), 71.2 (CHO), 56.9 (OGH 44.2 (CHS), 26.2
(CH,S), 3.9 (CHI). mVz (ESI'): [304 + 23]". IR (neat)
cm 1 3406, 2921, 2851, 1739, 1631, 1463, 1381, 1261,
1091, 1023. Thed]p® value was not determined, due to
the brown color of the methanolic solution.
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