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Abstract: Readily availabie CS aiiylated 1.2-O-isopropylidene furanoside precursors are converted with
complete stereocontrol, in a single step to derivatives of the tetrahydropyran subunits of the

pseudomonic acids. © 1999 Elsevier Science Ltd. All rights reserved.
Keywords: Carbohydrates, carbenium ions, cyclisation, ene reaction, oxygen heterocycle

Following the success of the topical antibacterial Bactroban (pseudomonic acid A 1), there has been
ongoing interest in analogs which have high oral absorption and increased metabolic stability. The discovery

that the more stable, semisynthetic, derivative ethyl monate C 2 has comparable activity has led to interest in

related structures (e.g. thiomarinol A, 3), which may be regarded as side chain analogs, have been found to
exhibit more potent and wider spectrum antibacterial activity than pseudomonic acid A." The distinctive features

of the thiomarinols are the holothin amide residue and the presence of an additional stereogenic center on the side

chain, which i THP residue. Several syntheses of the less oxygenated core
. .
4

generally suitable for large scale preparations.” Consequently functionalization of the THP 4, a dcgradation

- . . .12 . .
product ot 1 has been the primary method for analog synthesis. ™ To the best of our knowledge, no synthetic

j‘ 2 1 Pseudomonic Acid A: X = H; R = (CH)gCO2H
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A 20on OH 2 Ethyl Monate C; 10,11 - E alkene : X = H; R = Et o.

\K. .OH 3 Thiomarinol: X = OH; R= (H»C)7 ' ,lL OV
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‘he stereochemistry of THP
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isopropylidene furanose 5 with iodonium ion led to a mixture of two bis-ethers 7.

ring in both isomers was identical with the isopropenyl substituent rrans to a cis fused isopropylidenoxy residue.
Subsequent treatment of 7 with zinc led to a single THP 8. The formation of 7 may be explained through the
attack of the ring oxygen on an initial formed halonium ion to form a bicyclic oxonium ion which undcrgoes

ive a THF linked oxocarbenium ion 6. Cyclisation of 6 lcads (o the THF-THP 7. The high
yield and ‘;tereoselectwlty of THP formation pruumdbly stems from the cyclic nature of the cyclic oxocarbenium
ion, and the mild reaction conditions.' The overall transformation of § -> 8 constitutes an expedient to highly
oxygenated THP's from readily available monosaccharides. In this paper the stereochemistry ol the key THP

cyclisation and its application to the synthesis of THP analogs of the pseudomonic acids are investigated.
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From the foregoing it follows that the antipodal THP core of thiomarinol A 10, may be corrclated with
the C3 allylated 1,2-isopropylidene [yxo precursor 9. The THP 10 contains all of the stercogenic centers
contained in thiomarinol A, and its branches may be modified to give different side chain analogs. C4, 5 and 6
in 10 (pseudomonic acid numbering) corrclates with C4, 3 and 2 respectively, in the starting furanoside (sugar
numbering) and C7 and 8§ are created in the alkene-oxocarbenium ion reaction. This plan requires that the

stereochemical result which was observed for the cyclisation of § extends to 9. Since the stereoselectivity of

—

HP formation was expected to be dependent on the relative stereochemistry of the substituents on the forming

5-deoxy-5-iodo-1,2-O-isopropylidene-B-L-arabino-furanose 11" was converted via the Keck allylation to
the C5 allylated derivative 12. 8- Oxidation of the alcohol and reduction of the resulting  ketone provided the
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Scheme 2 Stereochemical  assignment
o
o. a Y o . 0. was carried out for the triacctate 16,
| OH L\’S k/\ — g o>< obtained through acid hydrolysis of
X " . .
OO\/ v O%I,/ 5% o 15 and peracetylation of the
raciilting trinl The T vahie Af O
- )Lllklllo LS EoN AW Js.(’ vaiurne vy s .\

Hz indicated a wans  diaxial
relationship between  these  two

protons and suggested the chair

conformation shown. A small I - =

3

3.3 Hz confirmed that the newly

formed alcohol at C7 was cis to O6.

Values of Jy |, and Jg ;- of 1.8 and

15 16 3.6 Hz suggested that HS, the

(a) allyltributyltin, AIBN, PhH, 60%; (b) Swern's Oxidn.; (¢) LiAlH4, Et20 71%, nmmn at the other ncwly formed
2 steps; (d) 1-bromo-3-methyi-2-butene, NaH, BusNI, DMF, 93%,; (e) IDCP, .

CH3Cly; {f) Zn, EtOH, Heat; (g) (i) HCI, MeOH; (i) AcO, DMAP, EtOAc. stereogenic center was cquatorial. A

nMa (NSO hatwwaan IIA and ona Af
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the alkene protons of the isopropenyl residue also supported a 1,3-diaxial arrangement of H6 and the
isopropeny! substituent. For better signal resolution, this experiment was performed in CD;0D at 42 °c.

Thus, even though the relative stereochemistry in the cyclisation prccursors 5 and 9 was different, the
identical stereochemical result with respect to the newly formed centers on the THP was obtained. Presumably

the stereoselectivity of the cyclisation is determined by a preferred conformation of the THP ring that is being

formed. Consequently the configuration at C4 of the furanoside precursor which corresponds to an “off-ring
Noitint 10 b avimantard o bhosra amtr ctosrsifioee Pl RPREEPY NPT, TSR SIS TR PR,
position is not expected to have any significant cffect on the stereochemical outcome

In order to evaluate this hypothesis, the cyclisation of 17 and 22, the C4 epimers of § and 9 were
examined. These substrates were prepared from the C5 allylated furanosides 12 and 20° via procedures similar

to those described for 9. Todocyclisation of 17 and 22 under standard conditions, followed by treatment of the
cyclisation products with zinc dust gave THP’s 18 and 23 respectively as single products. The stereochemistry
was deterimined on the basis of J values and nOe’s which were obtained in CDCl; and CDg solutions
respectively, for the tri-O-acetates 19 and 24. For 19, nOe’s of 1.5 and 3% between HS5 and H16-ax. and H5

and H7 respectively pointed to a syn-axial relationship for these three protons. The J; ¢ value of 11.4 Hz

sugeested that H7 and HR were rrans diaxial. As for its €4 epimer 16, 4i-O-acetate 24, showed a nQOe (1%)
attrann A anmd ~ma ~AF tha srimerl et S el PUUTURRIG VN SEPNITAUNPUE S PR I 12 Ao 1 PO o B '
between H6 and one of the viny! protons ol the isopropenyl group, inaicating a 1,5-diaxiar arrangement or 0o
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and the isopropenyl group. The small J;; value o Hz supported the equatorial positioning of H7.
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2.3-trans IR i \"i furanosides, corresponding to cis-
cis cis ‘ \
xylo and arabino CHAIR-LIKE T.S. and trans-C5, 6 in the finai THP),
frame . . . N
: - H 4 """ i{s rcasonable because of the
AAAAA~ 1 O\ l \/ o
S, | E— H a rro-fig
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; /% cis A basis for the 7,8-trans selecuvity 1s
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/\%/ ) trans _ ane SUbStituted systems, the obscrved
“km( \//, result is in line with a chair or half-
O . /4, Y

7\}) _t /\\ \' /\\O+ e ¥ chair like transition state Cl in

~ \ :ﬁ - 3 / h‘ X .
ot oY R"" \H\O [ O g which the isopropenyl and R
2,3-cis - trans : . ~ substituents are in low energy
trans =
lyxo and ribo BOAT-LIKE T.S. . equatorial positions.  However.

application of this model to the 5,6-trans substrates suggests a preferred chair C2 which would lead to 7.8-rrans
arrangement of isopropenyl and acetonide residues, and not the observed 7,8-cis pattern. This result appears to
be more consistent with a boat like geometry B. Thus it appears that the preservation of the 7,8 frans product
irrespective of the relative stereochemistry of the cyclisation precursors, is connected to a change in transition

state geometry of the oxocarbenium ion cyclisation.

Mechanistic speculations withstanding, the cyclisation of the readily accessible Ivxo- and ribo- 1,2-O-
crnrnnlidana Hirannciidoe @ o sresiriAdac o a acide The
isopropylidene furanosides 9 and 23 provides rapid entry to the THP nucleus of the pseudomonic acids. The
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substrates used in this study lead to the unnatural enantiomers of pseudomonic acids. Following identical
procedures the natural series could be prepared form D-arabinose, which is as casily available as the L-
enantiomer. A variety of side chain analogs would be available through alteration of the substitution on the C5

and O3 alkenyl branches in the furanoside precursor.

Experimental

Merck) and employed a stepwise solvent polarity gradient, correlated with TLC mobility. 'H and !3C NMR
spectra were recorded on a GE QE 300 instrument at 300 and 75.5 MHz respectively, in CDCly or CeDg
solutions, with residual CHCl3 and CgHg as internal standards. Unless noted otherwise data is reported for

solutions in CDCI3. Melting points are reported uncorrected.

- s ] <

5,6,7,8,-Tetradeoxy-1,2-0-isopropylidene-p-L-arabino-oct-7-enofuranose (12). A solution
of the 5-deoxy-5-iodo-1,2-O-isopropylidene-p-L-arabino-furanose 11 (2.30 g, 7.67 mmol), allyltributyltin

(8.54 g, 25.4 mmol) and 2,2'-azobis(2-methylpropionitrile) (0.20 g, 1.22 mmol) in dry benzene (15 mL) was
degassed, then heated at reflux for I8 h. The solvent was then concentrated under reduced pressure, the residuc
was dissolved in ether (80 mL) and stirred with saturated, aqueous potassium fluoride (20 mL) for 0.5 h. The
resulting suspension was filtered, the organic layer was separated, and the aqucous phase was extracted with

: .y . . vy e . NI s
ether. The combined organic fraction was dried (Na,;S80,), filtered

and concentrated in vacuo. Purification of

ether); needles (petroleum ether-ethyl acetate), mp 52-54 °C; [a]p26 -24° (¢ 0.52. CHCl3); IR (neat) 3396,

1641 cm!; '"H NMR: i.32, 1.52 (both s, 3H each), 1.70 (m, 1H), 1.90 (m. 1 H)., 2.20 (m. 2H), 3.94 (m. 1H)
4.11 (m, 1H), 4.51 (d, J = 3.9 Hz, 1H) 5.00 (dd, J = 1.2, 10.2 Hz, tH), 5.07 (dd, J = 1.5, 17.1 Hz, 1H).

5.84 (m, 1H), 5.89 (d, J = 4.2 Hz, |H). '3CNMR: 27.4, 28.0, 31.2, 34.0, 80.0, 88.2, 88.5, 106.5, 113.7.
116.2, 138.9. FAB HRMS caled for Cj1H{9O4 (M+H) 215.1283, found 215.1283.

5,6,7,8,-Tetradeoxy-1,2-0-isopropylidene-p-L-lyxa-oct-7-enofuranose (13). DMSO (1.50

ey
8

mL, 2i.1 mmol) was siowly added at -78 °C, to a mixture of oxalyl chioride (0.91 mL, 10.4 mmol) and
anhydrous CH»2Cl> (10 mL). The reaction mixture was stirred at this temperature for 20 min, at which time a
solution of 12 ( 0.74 g, 3.46 mmol) in CH2Cly (15 mL) was slowly introduced. Stirring was continued at this
temperature for an additional 20 min, then Et3N (3.10 mL, 22.3 mmol) added to the solution. The reaction
mixture was warmed to rt, then diluted with ether (50 mL). The resulting suspension was washed with saturated
NaHCO3 (25 mL), and the aqueous layer was extracted with ether (3 x 25 mL). The combined organic phase

s {l—. PEPRPEN

chad 2N s ]
Was wasnea wiul orine &

w
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dissolved in ether and filtered through a short column of celite. The filtrate was evaporated under reduced
pressure, the residuc was dried under high vacuum and used directly in the next step.
. . . O . N o
The product from above was dissolved in anhydrous ether (20 mL) and cooled to 0 "C. Lithium aluminium

hydride (0.33 g, 8.68 mmol) was added in small portio

ns to the solution, and the reaction warmed to rt, and

Pl 1 L R 1T et g it P - i M e st EEFea S eimas s Y s A I\() ] PP s i viiiea ~ s e .-.ﬂt-_.f
stirred for an additional 1 h. The resulting suspension was recooled to 0 "C, and a mixture of ice and water (20
mL) was cautiously added. The organic layer was separated, and the aqueous extracted with ether. The
combined organic phase was dried (Na2SQOy), filtcred and evaporated in vacuo. Flash chromatography of the

residude afforded 13 (0.51, 71% from 12); colorless oil; Ry 0.30 (20% ethyl acetate:petroleum ether); lotjp20
(8]
+0.39" (¢ 2.9, CHCI3); IR (neat) 3423, 1640 cm-!; TH NMR: 1.39, 1.39 (both s, 3H each), 1.84 (m, 2H). 2.22

(m, 2H), 2.56 (d, J = 7.5 Hz, 1H), 3.90 (m, IH), 4.15 (1, J = 6.0 Hz, 1H), 4.63 (dd, J = 4.2, 6.0 Hz, 1H)
497 (dd, I = 1.0, 12 Hz, IH), 5.07 (d, ] = 1.0, 18.0 Hz, IH), 5.70 (d. ] = 4.5 Hz, 1H), 5.84 (m, lH).

Lag, Jy 14 ZRL, s W & = 1.\ 10U 1234 2AR) - LIdrs

[3CNMR: 27.1, 28.6, 30.3, 70.4, 80.4, 81.9, 88.5, 104.8, 114.6, 115.1, 138.4. FAB HRMS caled for
Cy1H1704 (M-H) 213.1127, found 213.1126.

5,6,7,8,-Tetradeoxy-3-0-(2'-methyl-2'-buten-4'-yl)-1,2-O-isopropylidene-p-L-lyxo-oct-
7-enofuranose (9). NaH (800 mg, 20 mmol, 60% suspension in mineral oil) and n-BugNI (100 mg, 0.27

mmol) was added to a solution of 13 (415 mg, 1.94 mmol) in anhydrous THF (20 mL) at 0 ©°C. The
CTNRTYC TNy cttreen A 2 3 ot e o ey P % v ) 9 .
SUSPEnsion was stirrea at € nper fi 5 t which time 1-b ’““:0—2—1"1‘16{}‘1:\/}—Z—b‘uteﬂe (1.5 mL, 13.0

added and stirring continued for 15 min. The reaction mixture was poured into water (25 mL), and extracted
with ether (3 x 20 mL). The organic phase was washed with brine (25 mL), dried (NapSOy), filtered and
evaporated in vacuo to give a brown syrup. Flash column chromatography afforded 9 (507 mg, 93%). Ry 0.55

(20% EtOAc:PE);

7 NSA MR A

26 +11° (¢ 1.5, CHCl3); JHNMR: 1.32, 1.57 (both s, 3H ea.), 1.68,

y AAXox3 g, EALNIVIIN. [ AR S LU Sy AR Js

oc

1.7

N

(both s, 3H ea.), 1.75 (m, buried under singlet, 1H), 2.08 (m, 2H), 2.30 (m, IH), 3.94 (dd, J = 4.0, 5.0 Hz,
1H), 4.10 (m, 3H), 4.61 (t, J = 3.0 Hz, 1H), 496 (dd, J = 1.0, 12.0 Hz, IH), ¢ (dd, J = 1.0, 18.0 Hz.
IH), 5.36 (brt, J = 6.0 Hz, IH), 5.72 (d, § = 3.0 Hz, 1H), 5.83 (m, 1H). '3CNMR (CgDg): 18.5. 26.1,

27.2, 27.5, 30.4, 31.3, 67.5, 78.7, 79.9, 80.9, 105.8, 113.8, 115.0, 122.5, 136.7, 139.3. FAB HRMS calced
for CysH2304 (M- \,u } 267.1596, found 267.1596.

'-- ey

HF-THP bis-ether 14. i{coil)2CiO4 (704 mg, 1.5 munoi) was added to a solution of 9 (300 mg

"o

1
1.U0

(‘rﬁ

mmol), in dry CHCl (100 mL) containing freshly activated, powdered, 4A molecular sieves (1 g). After
stirring at room temperature for 10 min, the solution was filtered, diluted with ether (100 mL), and washed with
10% aqueous NapS>03 (75 mL) and brine (75 mL). The organic laycr was dried (Na2SOy), filtered, and

concentrated in vacuo. Flash chromatography of the residue afforded 14 as a mixture of THF isomers (323

(8]

Fard l r b (SIS Y e ~ N
- {c 2.0,

_——r ., T n n /.-\ P 2
mg, /5%). Ky U.0U (LU% emyl acetate: pCUQl(?Ul'I] e[nel), clear oti  IUD~

>

~at) 144
ncdat) 10—+,
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cm-!; THNMR: 1.36, 1.49 (Both s, 3H ea.), 1.68 (m, 1H), 1.82 (s, 3H), 2.05 (m, 2H), 2.25 (m, 1H), 2.55
(m. 1H), 3.14 (m, 1H), 3.28 (m, 2H), 3.80 (m, 2H), 4.12 (m, 3H), 4.30 (m, 1H), 4.91 (m, 2H). FAB HRMS
caled for C1eHo6l04 (M+H) 409.0876, found 409.0876.

THP-Acetonide 15. The THF-THP 14 (40 mg, 0.10 mmol) in 95% EtOH (5 mL) and freshly activated

1h. The reaction mixture was then diluted with ether (100 ml)),

14 ¥ 1
s VYRS RILGILAS @ sTiiuA iU L9 .y L. i 1 TR

filtered through florisil and the filtrate was evaporated in vacuo. Flash chromatography of the residual brown
syrup gave 15 (29 mg, 100%). Ry 0.50 (20% ethyl acetate:petroleum ether); oil; [ot]p 26 417° {c 1.0, CHCl3);

IR (neat) 3489, 1641 cm-!; THNMR: 1.37, 1.49 (both s, 3H ea.), 1.70 (m, 2H), 1.82 (s, 3H), 2.20 (m. 3H,

LSRG RLUTLL ) B b S0 D20 LB ST $ 3 4 a2l QL S, A1), Y,

contains OH, D,0 ¢x), 2.58 (m, 1H), 3.18 (dd, J = 4.2, 8.7 Hez, |H), 3.61 (m, IH), 3.81 (m, 2H), 4.15 (dd. J

= 5.1, 8.4 Hz, 1H), 4.85-5.15 (m, 4H), 5.85 (m, 1H). BCNMR: 22.8. 26.4, 28.4, 30.2, 32.7, 44.2, 66.3,
713, 71.6, 74.6, 79.6, 108.4, 113.3, 115.0, 138.7, 144.3. FAB HRMS caled for CigH2704 (M+H)
283.1909, found 283.1908.

J l ’) ‘\

rm - O A A0 L TIVE IRy Lo x / 2 Y 1 \ 4“_. | Y l. ‘A,AA
lﬂ l'-U-dL (l € 10. A S0 lUllUﬂ 01 ulr-a(:c{un \ mg, uU.1 mnaoi) i Imciile

pH ~2) was stirred at rt for 2h, then neutralized by the addition of solid NaHCOj3 and filtered. The filtratc was
evaporated in vacuo, and the oily residue triturated with EtOAc. The suspension was filtered through a short
column of silica gel, and the filtrate evaporated in vacuo. The residue was dissolved in ethyl acetate (2 mL) and
treated with acetic anhydride (0.1 mL, 1.! mmol) and DMAP (10 mg, 0.08 mmol). After stirring at 1t for 30
min, MeOH (0.1 mL) was added to the reaction mixture and the volatiles removed in vacuo. Flash
chromatography of the residue provided 16 (33 mg, 87%): Ry 0.40 (20% ethyl acetate:petroleum ether): oil:

4-4 l»“l-\‘\ e o oa 1 v TR o

[tin26 -45" (¢ 1.7, CHCls); IR (neat) 1733, 1643 cm!;  'HNMR: 1.72 (m, 1H), 1.85 (s, 3H). 1.88 (m.
buried under singlet at 1.85, 1H), 1.98, 2.02, 2.10 (all s, 3H
(bs, 1H), 3.77 (dd, J = 2.1, 9.0 Hz, IH), 3.85 (dd, J = 3.6,

3

) 2.16 (m, buried under singlets, 2H), 2.37
z, 1H), 4.05 (dd. J = 1.8, 12.0 Hgz, [H),

rom
:

5.02 (m, 4H), 5.10 (m, IH), 5.21 (s, 1H), 544 (t, } = 3.3 Hz, 1H), 5.80 (m, I|H). 3CNMR: 20.9, 21.0.
21.2,22.8, 29.8, 29.9, 46.0, 65.9, 66.1. 69.3, 70.4, 75.1, 114.6, 115.3, 1378, 1422 170.1, 170.2, 170.7
FAB HRMS calcd for Cj9H907 (M+H) 369.1913, found 369.1908.

5,6,7,8,-Tetradeoxy-3-0-(2'-methyl-2'-buten-4'-yl)-1,2-0-isopropylidene -f-L-arabino- -
oct-7-enofuranose (17). Compound 17 was obtained in 90 % yield from alcohol 12 by application of the
identical O-alkylation procedure used for the preparation of 9. For 17: Ry 0.60 (20% EtOAc:PE); clear oil:

o . - )
[0]p20 -30" (¢ 0.51, CHCl3); THNMR: 1.32, 1.51 (both s, 3H ea.), 1.68, 1.74 (both s, 3H ea.), 1.72 (m
buried under singlet at 8 1.74, 1H), 1.84 1H), 2.18 (m, 2H), 3.70 (d, 1 = 3.0, 1H). 4.02 (m, 3H), 4.55 (d.

J=3.9Hz [H), 496 (dd, ] = 1.0, 10.0 Hz, 1H)

1;.}, FoOU (UG, 137, LR

5.04 (dd, T = 1.2, 17.1 Hz, 1), 532 (brt, J = 6.6 Hz.

—

1H), 5.82 (m, 2H). I3CNMR: 7.3, 25.0, 25.7, 26.4, 29.4, 32.6, 65.5. 83.1, 84.6, 84.9, 104.5, 111.9,

114.1, 119.4, 137.1. FAB HRMS calcd for C|aH2704 (M+H) 283.1909, found 283.1908.
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THP-Acetonide 18. Compound 17 (200 mg, 0.71 mmol) was treated with I(coll)>ClOy4 f

procedure used for the preparation of 14, Flash chromatography of the reaction product afforded a single THF-
THP product (260 mg, 90%): Rs 0.55 (20% ethyl acetate:petroleum ether); oil; 'HNMR: 1.26, 1.43 (both s, 3H
a.), 1.58 (m, IH), 1.67 (s, 3H), 1.93 (m, IH) 2.08 (m, 2H), 2.34 (ddd, J = 4.5, 9.6, 11.7 Hz, 1H). 3.06

(m, 2H), 3.19 (dd, J = 4.5, 9.6 Hz, 43 (dd, J = 2.1, 6.3 Hz, |H), 3.76 (dd, ] = 4.5, 11.4 Hz, 1H).
J

404 (m, 3H), 424 (qnpqrﬁnr

lllll q, Hzﬁ ITHY IH) 469 4 (hoth br s, 1H ea ) A nortion of the THF-

praas

. AR | . S

used for the preparation of 15. Flash ¢ hramftography of the reaction product provided 18 (100 mg, 56%). Ry
0.30 (20% ethyl acetate:petroleum ether); oil; IR (neat) 3476, 1642 cm™!; THNMR: 1.36, 1.54 (both s, 311 ea.),
1.58 (m, IH), 1.78 (s, 3H), 1.80 (m, 1H), 2.18 (m, 1H), 2.40 (m, 2H), 3.13 (t, J = 7.2 Hz, 1H), 3.46 (dd, J
=24, 69 Hz, 1H), 3.86 (dd, J =4.5, 11.7 Hz, 1H), 3.90 (m, 1H), 4.14 (dd, J = 5.1, 9.9 Hz, 1H), 4.28 (dd,
J=24,51Hz IH), 478,492 (both br s, 1H ea), 497 (brd, I = 11.1 Hz, 1H), 5.06 (brd, J = 7.1 Hz,

IH), 5.86 (m, 1H). '3CNMR: 22.3, 269, 28.8, 30.2, 33.7, 47.3, 68.8, 71.7. 72.3, 76.7, 79.0, 109.6.
112.7, 115.0, 138.6, 144.0. FAB HRMS calcd for CygH2704 (M+H) 283.1909, found 283.1908.

THP-tri-O-acetate 19. THP-acctonide 18 was converted to the tri-O-acctate 19 following the procedure
used for the preparation of 16. For 19 : Ry 0.40 (20% EtOAc:PE); [0 -85" (¢ 4.0, CHCIg); oil: IR (ncat)

1730. 1644 cm-i; THNMR: 1.62 (m, |H), 1.68 (s, 3H), 1.94, 2.00, 2.12 (all s, 3H ea.), 1.60-2.15 (m buried
under singlets, 3H), 2.78 (dt, J = 4.5, 1.4 Hz, 1H), 3.33 (t, J = 11.4 Hz, 1H), 3.48 (d. ] = 9.0 Hz, 1H).

(dd, J = 4.5, 11.7 Hz, 1H), 4.80 (br s, 1H), 4.88-5.10 (m, 5H), 5.32 (br d, J = 2.1 Hz, 1H), 5.78 (m, 1H).
I3CNMR: 21.0, 21.2, 21.3, 29.2, 31.3. 43.6, 65.9, 69.6, 70.8, 71.5, 78.4, t14.2, 115.1, 137.9, 140.5.
170.1, 170.4, 170.7. FAB HRMS caled for CygHa907 (M+H) 369.1913, found 369.1909.

"
LF

5,6,7,8,-Tetradeoxy-1,2-0O-isopropylidene-a-D-ribo-oct-7-enofuranose (21). The Swern’s
oxidation procedure that was described for the preparation of 13 was applied to alcohol 20 (0.500 g, 2.30
mmol). DMSO (0.80 mL, 11.0 mmol), oxalyl chloride (0.83 mL, 9.50 mmol) and Et3N (2.62 mL. 19.0 mmol)
were used. The crude product was dissolved in ethyl acctate and filtered through a shost colum of silica gel.

The filtrate was cvuporated under reduced preqqure and used directly in the next step.
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addition of methanolic HCl. The volatiles were removed in vacuo, and the residue was purified by flash

chromatography to give 21 (390 mg, 80% from 20); Ry 0.30 (20% ethyl acetate:petroleum ether); oil: [o]p2©

~

AI\() ya raY "l Y T Y Ty s s A O
+49" (¢ 0.73, CHCl3); IR (neat) 3482,

-

P
1o cm

H
, 1H), 2.22 (m, 3H), 3.61 (m, [H), 3.70 (dt, J = 4.0, 8.
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5,6,7,8,-Tetradeoxy-3-0-(2'-methyl-2'-buten-4'-yl)-1,2-0 -isopropylidene-a-b-ribo-oct-
7-enofuranose (22). Compound 22 was obtained in 84 % yield from alcohol 21 by application of the
identical O-alkylation procedure used for the preparation of 9. For 22: Ry 0.55 (20% EtOAc:PE); cleur oil; IR

(neat) 1641 cm~!  THNMR: 1.33, 1.55 (both s, 3H ea.), 1.68, 1.75 (both s, 311 ea.), 1.76 (m, buried under

=t A VRIE is 3 8 LI

] ~rr ~ e ~r 41w PR T ~ ~r

singiet at 0 1.75, 2H), 1.84 (m, iH), 2.i16 (m, 2H), 3.36 (dd, J = 4.5, 9.0 iH), 3.95 (m, 2H), 4.18 (dd, J =
6.6, 8.7 Hz, 1H), 4 d J=
5.36 (brt,J = 5.7 Hz, 1H), 5.71 (d, J = 3.9 Hz, 2H), 5.83 (m, IH). '3CNMR: 8.

iz, 1H z 3, 26.0, 26.8, 26.9. 30.2
32.0, 66.9, 77.7, 77.8, 82.2, 104.0, 112.8, 114.8, 121.1, 138.0, 138.5. FAB HRMS calcd for C;sH230;4
ANA IY_ N VLT Y E0vL Fooisee -l ML™ 1 &DL
LiIVE-LI1Y) 2071070, 10ULIU LD/, 1070

THP-Acetonide 23. Compound 22 (275 mg, 0.98 mmol) was treated with I(coll)2ClO4 following the
procedure used for the preparation of 14. Flash chromatography of the reaction product afforded a mixture of
THF-THP products (270 mg, 68%): Ry 0.60 (20% ethyl acetate:petroleum ether); oil; THNMR: 1.36, 1.51 (both

@

A portion of the THF-THP mixture from the previous step (’73 mg, 0.18 mmol) was trcated with zinc dust

following the procedure used for the preparation of 15. Flash chromatography of the reaction product provided

23 (49 mg, 97%). Rf 0.50 (20% ethyl acetate:petroleum ether); oil; [0LJp26 21¢ (¢ 2.0, CHCI3); IR (ncal) 3494,

1642 cm-!; THNMR: 1.36, 1.50 (both s, 3H ea.), 1.62 (m, 2H), 1.80 (s, 3H), 2.20 (m, 3H, contains OH, D50
ex), 2.55 (apparent q, J = 3.0 Hz, 1H), 3.28 (dd, J = 3.9, 8.4 Hz, 1H), 3.78 (m, 3H), 4.25 {(m, 2H), 4.86,

491 (bothbr s, 1H ea), 4.94 (brd, J = 12 Hz, 1H), 5.04 (br d, J = 18 Lz, 1), 5.83 (m, 1H). 3CNMR:
229, 27.5, 28.4, 30.3, 31.3, 44.1, 66.3, 70.8, 72.6, 75.1, 79.7, 108.7, 113.4, 115.0, 138.8, 144.4. FAB

THP-iri-O-acetate 24. -acetonide 23 was converted to the trn-O-acetate 24 following the procedure

- an
=3
)
"U

used for the preparation of 16. For 24 : Ry 0.30 (20% ethyl acetate:petroleum ether); [a)p26 -3.1" (¢ 1.6,

AL 16472 o . r o RN ol A NN /as aVall “1/1 SON NALT-Y 1 70
40, 1040 CIll °, ‘TIINIVEIRR (o (U(I\_.UL,I-,\ 171, JUU VIiZ ). 1.1\

(all s, 3H ea), 1.7 90 (m, 2H buried under singlets), 2.07 (m, 2H), 2.32 (apparent q, J = 4.2 Hz, 11D, 3.73
(dd, J = 4.0, 12.0 Hz, 1H), 3.82 (dd, J = 4.0, 12.0 Hz, 1H), 4.08 (dd, J = 4.0, 7.5 Hz, IH), 4.94 (hr s, 1H),
494 (brd, J = 10.0 Hz, {H), 5.02 (dd, J = 1.8, 17.0 Hz, 1H), 5.17 (br s, 1H), 1 (dd, J = 3.5, 7.5 Hz.

IH), 5.34 (m, 1H). 5.60 (dd, ] = 3.0, 5.5 Hz, IH), 5.73 (m, IH). PCNMR: 21.0, 21.1, 21.3, 22.3, 28.4,

fo 2Ly 170 1 Q9
UAS, 5, 1./7, 1.02, |
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