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General Information. *H and *C NVR were recorded on Varian
instrunments (400 MHz and 100 MHz, respectively) and
internally referenced to a tetranethylsilane signal. Data
for 'H NVR are reported as chemical shift (ppn), nultiplicity
(s = singlet, d = doublet, t =triplet, q = quartet, m=
mul tiplet), coupling constant (Hz), integration. Data for 3C
NVR are reported as chem cal shift fromtetranethylsilane
with the solvent as the internal standard. Exact nass
spectra for all the new conpounds done by 20 eV on a VG 7070
hi gh resol ution nmass spectroneter. Specific rotations were
measured on a Jasco Digital Polarineter.

Li qui d chromat ography was perfornmed using forced
flow (flash chromat ography) on EM Sci ence silica gel 60
(SIi G, 230-400 nesh). Thin layer chromatography was
performed on EM Science 0.25 nmsilica gel 60 Fus4 pl ates.
Vi sual i zati on was achi eved with ani sal dehyde stain foll owed
by heating. High pressure |Iiquid chromatography (HPLC)
anal ysis was performed on a Hew ett-Packard 1100 Series
i nstrunment equi pped with an isostatic punp using the chiral
colums indicated. UV detection was nonitored at 254 nm

Cycl oal kenones listed in entries 1, 2, 3, 5, 6,
7 of table 3 were purchased from Al drich (M| waukee) and were
distilled before use. Cycloalkenone listed in entry 4 of
table 3 was prepared by converting enol silanel! that was
derived fromcomercially avail abl e cycl ononanone to the
enone, according a literature procedure!?. 2-Naphthal ene-
t hiol was purchased from Al fa Aesar and used w thout further
purification.
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CGeneral Procedure for the Catalytic Asymretric M chael
Addi ti on of 2-Naphthal enethiol to Cycl oal kenones Catal yzed by
( DHQD) 2PYR

2- Napht hal enet hiol (105.7 ng, 0.66 mmol) is added in one
portion to a stirred solution of enone (0.33 mml) and
(DHQD) 2PYR (1 nmol % in Toluene (0.5 nmL) at the tenperature
indicated in Table 3. The reaction mxture is stirred at
that tenperature until the starting material is consumed as
i ndicated by TLC analysis. The reaction is quenched by
partitioning the reaction m xture between Toluene (5 nL) and
IN HO (0.5 nL). The organic phase is separated, washed with
water (1 nlL), dried over MgJSO, and concentrated. The
resulting oil is purified by columm chromatography to provide
t he desired product.

0 (+) - 3- (b- Napht hyl t hi 0) cycl ohexanone

The product was obtained in 77%vyield as a

white solid and in 94% ee as determ ned by

HPLC anal ysis (Chiral pak AS, 1:1,

S Hexanes: I PA, 1.0 nmL/mn, t(mnor) = 6.99

mn, t(mjor) = 11.77 min); np 71-72 °C, [a]p>= +79.6° (c
3.1, CHO3); IR (thin film 3056, 2947, 1711 cm?; H NMR
(400 MHz, CDA3) d 1.69-1.83 (m 2H), 2.11-2.22 (m 2H)
2.27-2.46 (m 3H), 2.71-2.76 (m 1H), 3.35-3.58 (m 1H),
7.26-7.51 (m 3H), 7.78-7.83 (m 3H), 7.91 (m 1H; ¥C NW\R
(100MHz, CDO 3) d23.93, 31.20, 40.79, 46.00, 47.67, 126. 38,
126. 55, 127.40, 127.62, 128.57, 130.14, 130.32, 132.07,
132.47, 133.52, 208.54; HRMS miz (M) Calcd for CigHisOS
256. 0922, Found 256.0926. The absol ute configuration was

est abl i shed by conparison of the product with an authentic
sanpl e prepared by a literature procedurel®.



O (+) - 3- (b- Napht hyl t hi 0) cycl ohept anone

The product was obtained in 86%yield as a

clear oil and in 97% ee as determ ned by
S HPLC anal ysis (Chiral pak AS, 1:1,

Hexanes: IPA, 1.0 mb/mn, t(mnor) = 7.48 mn, t(mjor) = 9.26
mn): [a]c®= +39.3° (¢ 3.3, CHO3); IR (thin film 3048,
2933, 1698 cm’; 'H NWR (400 MHz, CDCl3) d 1.47-1.58 (m 1H),
1.62-1.88 (m 3H), 1.93-2.01 (m 1H), 2.13-2.21 (m 1H),
2.46-2.61 (m 2H), 2.76 (dd, J = 14.6 and 10.2 Hz, 1H), 2.84
(ddd, J = 14.6, 3.2 and 1.2 Hz, 1H), 3.52 (tt, J = 10.2 and
3.2 Hz, 1H), 7.44-7.51 (m 3H), 7.76-7.81 (m 3H), 7.88(m
1H); C NWR (100MHz, CDO ;) d23.83, 28.06, 36.84, 43.95,
44.09, 49.42, 126.25, 126.54, 127.39, 127.63, 128.62, 129.51,

131.20, 131.38, 132.36, 133.60, 211.32; HRMS miz (M) Calcd
for C7HigOS 270.1078, Found 270. 1073.

O (-)-3-(b-Napht hyl t hi 0) cycl ooct anone

The product was obtained in 82%vyield as a

clear oil and in >99% ee as determ ned by
S HPLC anal ysis (Chiral pak AS, 30;1,

Hexanes: I PA, 1.0 nmL/mn, t(mjor) = 12.01
mn, t(mnor) = 14.09 mn); [a]p®= -41.0° (c 4.4, CHd3): IR
(thin film 3054, 2939, 1698, 1422 cm?'; 'H NWR (400 MHz,
CDCl3) d1.31-1.73 (m 5H), 1.82-1.90 (m 1H), 1.94-2.11 (m
2H), 2.33-2.45 (m 2H), 2.61 (dd, J = 3.8 and 11.8 Hz, 1H),
2.78 (t, J =11.8 Hz, 1H), 3.69 (tt, J = 3.8 and 11.8 Hz,
1H), 7.47-7.52 (m 1H), 7.78-7.82 (m 1H), 7.91 (m 1H; *C
NVR (100MHz, CDCl3) d 23.87, 24.14, 27.60, 33.17, 43.32,
46. 62, 126.29, 126.57, 127.44, 127.67, 128.66, 129.70,

131. 32, 131.46, 132.41, 133.63, 214.21; HRVMS mz (M) Calcd
for CigHoOS 284. 1235, Found 284. 1238.

(-)-3-(b-Napht hyl t hi 0) cycl ononanone

0

The product was obtained in 91%vyield as a

clear oil and in 97% ee as determ ned by
S HPLC anal ysis. [Chiral pak AD, Hexane: | PA,

100:1, 1.0 mb/mn, t(mnor) = 18.90 mn,
t(major) = 23.94 mn.]; [a]p>®= -68.3° (¢ 2.5, CHd3):; IR
(thin film 3053, 2932, 1670, 1468, 1443 cm?’; H NWR (400
MHz, CDCl3) d 1.33-1.98 (m 10H), 2.35-2.41 (m 1H), 2.45-
2.52 (m 1H), 2.62 (dd, J = 3 and 13.6 Hz, 1H), 2.86 (dd, J =
11.6 and 13.6 Hz, 1H), 3.87-3.94 (m1H), 7.44-7.51 (m 3H),
7.78-7.52 (m 3H), 7.92(m 1H); 3C NWR (100MHz, CDQ 3)



d23. 03, 24.10, 25.76, 25.96, 32.66, 44.31, 44.36, 48. 24,
126. 09, 126.56, 127.38, 127.67, 128.60, 128.95, 130.02,
132.16, 132.21, 133.70, 214.64; HRMS mz (M) Calcd for
CioH2OS 298. 1391, Found 298. 1379.

O (-)-3-(b-Naphthyl thio)-4, 4-

Di net hyl cycl opent anone
The product was obtained in 71%vyield as a
S

clear oil and in 92% ee as determ ned by

HPLC anal ysis (Chiral pak AS, 1:1,
Hexanes: I PA, 0.5 nL/mn, t(major) = 18.03 mn, t(mnor) =
21.26nin); [a]p™= +198.0° (¢ 1.9, CHC3); IR(thin film
3054, 2961, 1745, 1402 cm?'; 'H NWVR (400 MHz, CDCl3) d 1.20
(s, 3H, 1.28 (s, 3H), 2.17 (d, J = 18 Hz, 1H), 2.35 (d, J =
18 Hz, 1H), 2.47 (ddd, J = 1.4, 9.2 and 19.4 Hz, 1H, 2.79
(dd, J = 8 and 19.4 Hz, 1H), 3.68 (dd, J = 8 and 9.2 Hz, 1H),
7.43-7.50 (m 3H), 7.74-7.80 (m 3H), 7.86 (m1H; }C NWR
(100MHz, CDC 3) d23.14, 27.69, 40.55, 45.34, 53.81, 54.55,
126.13, 126.63, 127.18, 127.65, 128.62, 128.93, 129.89,
132.12, 132.70, 133.63, 215.10; HRMS mfz (M) Calcd for
Ci7His0S 270. 1078, Found 270. 1077.

o (+)-3-(b-Naphthylthio)-4,4-
Di met hyl cycl ohexanone
The reaction is quenched by adding diluted
S reaction mxture (1.5 nL) dropwi se to well
stirred 1 NHO (25 nL). The product was
obtained in 88%yield as a white solid and in 95% ee as
determ ned by HPLC analysis (Chiral pak AS, 50:1, Hexanes: | PA,
1.0 mMb/mn, t(mjor) = 23.01lmn, t(mnor) = 27.86mn); np
116-117 °C, [a]p?®= +80.0° (¢ 3.9, CHO3); IR (thin film
3054, 2967, 1711, 1425 cmi'; 'H NMR (400 MHz, CDCl3) d 1.26
(s, 3H, 1.31 (s, 3H), 1.64-1.72 (m 1H), 1.90-1.96 (m 1H),
2.29-2.35 (m 1H), 2.44-2.52 (m 1H), 2.57-2.70 (m 2H), 3.31
(dd, J = 4.8, 1H), 7.45-7.51 (m 3H), 7.75-7.81 (m 3H), 7.88
(m 1H; ¥C NWR (100MHz, CDO 3) d 21.06, 29.06, 34.73,
37.86, 38.61, 45.40, 57.43, 126.26, 126.58, 127.35, 127.65,
128.72, 129.78, 131.37, 131.93, 132.37, 133.66, 208.88; HRMVS
mz (M) Calcd for CigH,OS 284. 1235, Found 284. 1238.



o (+) - 3- (b- Napht hyl t hi 0) - 5, 5-

Di et hyl cycl ohexanone
The product was obtained in 88%yield as a
S

white solid and in 93% ee as determ ned by

HPLC anal ysis (Chiral pak AS, 1:1,
Hexanes: IPA, 1.0 mL/mn, t(mn) = 6.30 mn, t(mjor) = 10.39
mn); np 57-58 °C, [a]p>°= +45.5° (¢ 3.6, CHO3);: IR (thin
film 3054, 2961, 1712, 1421 cm?® 'H NWMR (400 MHz, CDd 3) d
0.91 (s, 3H), 1.06 (s, 3H),1.66-1.72 (m 1H), 1.95-2.00 (m
1H), 2.10 (dt, J = 2 and 13.4 Hz, 1H), 2.18 (d, J = 13.4Hz,
1H), 2.30(t, J = 12.8 Hz, 1H), 2.68 (ddt, J = 12.8, 4.4 and
2.0 Hz, 1H), 3.54 (tt, J = 4.4 and 12.8 Hz, 1H), 7.46-7.52
(m 3H), 7.77-7.82 (m 3H), 7.90 (m 1H); *C NWR (100MHz,
CDOl ;) d25.53, 31.67, 35.14, 42.28, 45.01, 47.53, 53.97,
126.39, 126.57, 127.42, 127.63, 128.59, 130.08, 130.19,
131.96, 132.48, 133.52, 208.67; HRMB mz (M) Calcd for
CigH0OS 284. 1235, Found 284. 1242.

O (-)-3-(b-Napht hyl t hi 0) cycl opent anone

The product was obtained in 55%vyield as a
white solid and in 41% ee as determ ned by
S HPLC anal ysis. (Chiral pak OD, Hexane:|PA, 4:1,

0.5 m/mn, t(mjor) =15.76 mn, t(mnor)= 18.16 mn.); np
61-62 °C; [a]®= -3.1° (¢ 1.5, CHO3): H NWR (400 MHz,
CDCl3) d2.04-2.12 (m 1H), 2.21-2.56 (m 3H), 2.48-2.56 (m
1H), 2.65 (dd, J = 7.6 and 18.4 Hz, 1H), 3.99-4.05 (m 1H),
7.46-7.51 (m 3H), 7.77-7.83 (m 3H), 7.87 (m 1H); IR (thin
filnm 3054, 2987, 1743, 1421 cm?’; 3C NWR (100MHz, CDCl3) d
29.30, 36.71, 43.30, 45.17, 126.29, 126.67, 127.31, 127.69,
128.66, 129.13, 130.54, 131.60, 132.30, 133.60, 216.65; HRMS
mz (M) Calcd for CsH40S 242.0765, Found 242.0762.
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Hexanes: | PA, 0.5m / m n.
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Im /mn.

Chiral pak AS, 50:1, Hexanes: | PA,

HPLC Condi ti ons
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Hexanes: | PA, 1m/ m n.

1:1,

Chi r al pak AS,

HPLC Condi ti ons
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