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AWfuct: Tie. ompot synthesis of @-&!ky#roxy su&dcs via tkwhm-w ox&am ring 

opcting of (2R,3S) l.2-epoxy-4-pcnten9-ol by various thiols is descrkl. 

The oxirane ring opening with various nucleophiles is an u access to a large number of 

intermediates mqukcd for the synthesii of natural ~roducts.[ll We have recently reported an one-pot 

amino&is pmceduxz for the ring opening of the o~e-(2RdS)-18-epoxyd-peaten-3-o1 (1) znediati by 

Ti(OP&pl In thi s work we wish to report the mercaptanoiysis of 1, which was prep& according to 

Sharpkss asymmetric epoxidatioo of 2131, WI ‘th various thiols. The results am summarized in Table 1. 

3 

a: R=PhCH2 

lx R=Ph 

c: R=o-Nff&IQ- 

d: R=CH2CH2CH2SH 

e: R=PhC!O- 

f: R=c410C!H2CtjIQ_ 

me one-pot agog of 1 rtxpimi the presence of t.seq. ll(OPr$ in order to promote the proels 

of nucleophik addition. In our cases, I was tmated one-pot with thiols in the pmsence of 1.5eq Ti(OP& at 

mom tempcratum ovemight. Usual work-up yiekled a$-dih@oxy suMdcs 3 in satisfactory yields. 

In the case when two nucm function groups co-occurcd in a subsirate, for example, -SH and -NH2 

inEntryc,-SHand-oHinEntryc,sinccthtn~~ofthesulfinatomwashigherthitnthatoftk: 

nirrsgenandmtyenatoms,sulfin~~yattackedthefcsstdnderrvtof~tpoxyring~g3e 

and3eastheonlyprodectsesprovedby600MHzlHNMRanaiysis.6M)MHzlHNMRspGctrtlof3e 

showed clearly two dd splitting of Ha and Hb (Ha, 2.70 ppm, Jab4.3 Hz and Jac43.8 Hz; Hb, 2.95 ppm, 

Jabc9.3 Hz, J&3.3 Hz). 
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Table 1. Results of the one-pot ring-opening of 1 by thiols 

Entry Nucleophiles 

a C6H5CH2SH 

b CgH5SH 
C o-NH2C6H4SH 

d HS(CH2)3SH 

e QjH5COSH 

f o-HOCH2C6H4SH 

a: The yield was not optimized. 

Yield of 3 from 2 

via ia 

72.2% 

72.4% 

78.4% 

56.8% 

68.1% 

60.3% 

[alD25 b 

+18.8 c 

+12.4 

+37.5 

+1.4 

-3.4 

+2.1 

b: The specific rotation was determined as a 

solution in CHC13 unless mentioned elsewhere. c: Measured in CH2Cl2. 

3c 4a 4b 

Furthermore, when 3c was treated with an eqimolecular amount of PPh3 and DEAD at r.t. for 8 hrs, a 

mixture of 4a and 4b (1:l) was obtained in 68.3% yield. This supports the structure of 3~. Thus this one-pot 

ring opening mercaptanolysis provides a convenient way of synthesizing a$-dihydroxy sulfides. We are 

continuing to explore the applications of these a$-dihydroxy sulfides which contain a terminal double bond. 

EXPERIMENTAL 

lH NMR spectra were obtained on Bruker AM-300 (300 MHz) or Bmker AMX-600 (600 MHz) 

spectrometers, using CDC13 as solvent and TMS as an internal standard. IR spectra were taken on a IR-440 

spectrometer, and main absorption frequencies were given in cm-l. MS spectra were recorded with Finnigan 

4021 spectrometer. The specific rotations were measured with PERKIN-ELMER 241 polarimeter. 

General procedure aqd identifications of the a,&dihydroxy sulfides 3a-f. 

To a mixhue of 4A molecular sieves (150mg) and dried CH2Cl2 (8ml), was added subsequently (142 

mg) L(+)-DIPT (0.6 mmd), TBHP (1.3 ml, 6.7 M in CH2Cl2), 143 mg Ti(OPri)4 (0.5 mmol) at -200C under 

positive N2 pressure. After sting for 0.5 hr. 420 mg 1 ( 0.5 mmol) was added via syringe. The rnixtute was 

kept in refrigerator at -200C for 2 days until completion of the reaction showed by the disappearance of 1 on 

TLC. P(OEt)3 (0.5 ml) was then added at -2OoC, stirring was continued for 0.5hr followed by the addition of 

Ti(OPri)4 (2.3 ml) together with RSH (0.75 mmol). The mixtum was stirred overnight at r-t. Then MC13 
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(20 ml) d 10% N&XI in brine (5 ml) were added and stirred for 3 hrs* The orgtic layer was separated and 

dried over anhydrous Na2SO4. After usual workup the residue was subjected to flash column 

~~mato~phy to furnish Sa+f. Identifi~~ons of 3a-f were based upon their 1H NMR (300 MHz or 600 

MHz) IR, HRMS and MS. 

3az [czlD~ c 18.8 (c O-36, CH2Clz) 

3b: 

3cz 

3d: 

3e: 

lR Qilm) vmax: 3400 cm-l(strong), 3050,2950,29OQ,164S, 1610,14S0,1S60 cm-l+ lH-NMR: 5.82 

(m. IH), 5.26 (m, 2H), 4.49 {So lH), 4.25 (dd, J&S.7 and&SHz, IH), 3.67(m, lH), 3.09 (s, lH9,2.60 

fm, 2H), 1.55 (b, 2H) ppm. W’Z: 225 (M+l, 1.60%), 206 (M-H20,9.9%), 137 (-CH@CH2Ph, 

8.9%),124(-SCH2Ph, 43.2%). 91(-CH2Ph, 100%). HRMS: M-H20, C&d for Cl2Hl4OS: 

206.0766; Found: 206.0722. 

fCZ‘J$ *12>4 (G 1.45, CHCl3) 

IR (film) v~: 3400,3040,29SO,29OO, 1630,1600, IS50 cm-j. IH-NMR : 7.30 (m+ SH), 5.78 (rn+ 

lH), 5.30 (mt. 2H), 4.50 (m, 2H), 3.05 (dd, 2H), 2.55 (b, 2H) ppm. m/z: 210 @I+, 12.45%), 192(M- 

H20,7.98%6), 135(M-Ph+2H, lOO%), 109(SPh, 87.3%). HRMS: Calcd for Cl lH14O2S: 210.0678; 

Found: 210.0674. 

[c~]~~5 +3?.5 (c 1.35, CHCX3) 

IR {f&n) v-. * 3400,3050,29SO, 2800,164S, 16lO,lS80* 14SOcm‘l. lH-NMR: 5.83 (m, IH), 

5.29 fdd, 3217.3 and l.SHz, lH),5.20 (d, d, J=lO.ci and J=1_5Hz, II-I), 4.19 (m, lH), 4.10 (m, 1 H), 

2.95 (dd, J=13.8 and 3.3 Hz, lH), 2.73 (dd, J=13.8 and9.3 Hz, lH), 3.70 (b, 2H), 7.39 (dd, J=7.7 

and 1.5 Hz, lH), 7.12 (dt, Js7.3 and 1.5 Hz, lH), 6.73 (dd, J=8.0 and 1.2 Hz, 1H) 6.70 {dt, J=7.5 

and 1.3Hs 1H) ppm, nJz: 226 (h&f, 30%0), 22S {M, 42%), 124 ~-~~C6H4NH2* 40%),138 (CH2S- 

CgHqNH2,20%). HRMS: C&d for Cl lHlSNO$: 225.0824, Found; 225.0897. 

[sXJ$ +1.4 (c 1.08, CHC13) 

IR (film) vw: 3350,2950,2900,2495, 1640,1479 cm-l. lH-NMR: 5.93 (m, lH), 5.39 (d, J=l8 

Hz, lH), 5,30 (d, J=12 Hz, lH), 4.30 (m, lH), 3.76 (m, lH), 2B (b, 3H)+ 2.75--2&j (m, #I), 1.92 

(m, 21-Q ppm. m/z: 210 (Mc2H. 0.8%), 208 (M, 0.7%), 150 ~M-C~2CH2~H~2H, 19.0%$), 136 (I& 

CH2CH2CH2SH+2H, 24.3%). HRMS: Calcd for C~Hl602S2: 208X1548; Found: 208,0541. 

fajDz -3.4 (c 1.94, CHCl3) 

3f: 

4a: 

. IR (film) v-. 3400,3050,2990,2900,1720,1660,1480,1450,790,690 cm-l. lH-NMR: 8.0 Qd, 

J=9.0Hz, 2H), 7.60 (m, lH), 7.50 (m, 2H), 6.04 (m, lH), 5.48 (m, lH), 5.37 (m, lH), 4.28 (m, H-I), 

3.90 (m, lH), 3.34 fm, 2H), 2.60 (b, 2-H) ppm. m/z: 239(M+l, 0.20%), 181~9.21%), 13g{-~Ph~H, 

2.49%),1OS(-COPh, lOOI), 77 (Ph, 38.34%). HRMS: fragment CH3CH(UH)CH2SCUPh C&d for 

cgHg0$: 181.0323; Found: 181.0371. 

[a]# +2.1 (c 0.29, CHCl3) 

lR (film) vmax: 3350,3040,2960,2900,1440 cm- l. 1H-NMR: 7,43 (m, 4H), 5.90 (m, lM), 5.34 (d, 

J=l7S Hz;, lH), 5.24 cd, F12 Hz, H-I), 4.7 (m, 2H), 4.2 (rn> lHj, 3.68 {m, lH), 3.15 (m, 2H), 2.74 

&, 3H) ppm* m/z: 241 (M, 2.01%), 171 fl5,S8%), 137 (loo%), 

[olJ~~~ -37.3 (c 0.69, CH2C& 

IR (film) vmax: 3400,3040,2950,1485,1400 cm -l+ IH-NMR: 7.40 (m, fH), 7.15 (m, lH), 6.65 (m, 

2H). 5.49 @I, lH), 5.20 (m, 2H), 4.25 (b, 3H), 3.0 (m, lH), 2.9 (m, lH), 2.75 (m, 1H)ppm. m/z: 207 
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(M+, 21.27%). 208 @+I, 9.59%), 163 (42.69%6), 136 (100%). HRMS: C&d for Cl ~HIJNOS: 

207.07 1% Fwmd: 2M.0721. 

4x [a]$~ -6.2 (c o&Q, CH2q) 

IR (film) vnuw: 3350,3020), 2950,2900,1465,1400 cm-l. lH-NMR: 7.45 (d, J-7.4 Hz, lH), 7.15 

(m, 2H), 7.00 (t, J=6.5 Hz. lH), 5.55 (m. lH), 5.45 (dd, J=17.0Hz and 9.8Hz. lH), 5.30 (dd, 

J=l l.OHz and 3.1 Hz, lH), 4.30 (m. lH), 4.20 (m, lH), 4.05 (b, 2H}, 2.85 (dd, J-14.8 a& 4.1H2, 

1H) ppm. m/z: 2~88 (MCT, 9.44%). 2@7 (M+, 14-w%). 163 (45.11%), 136 (100%). HRMS: C&d far 

C11H@U??: 207.Wls; Fowxk 2@7.@721. 
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