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General experimental conditions

Commercial solvents and reagents were used asveelcanless stated otherwise. THF was
dried over sodium and dichloromethane ov#£ds
Ethyl-3,3,3—trifluoro—2—hydroxy—2—(1-naphthyl)propate rac-l and 3,3,3-trifluoro—2—
hydroxy—2—(1-naphthyl)propanoic acidac-ll were prepared according to literature
procedures.

NMR spectra were recorded on Bruker Avance 300 MBfzker Avance 400 MHz (TXO
probe®C {*H, **F}), Bruker Avance 500 MHz (cryoprobel {*°C,>'P}) spectrometers.

2D NOESY spectra (pulseprog: noesygpph, mixing tibsg

2D HOESY spectra (pulseprog: hoesyph, mixing tihbs)

Spectra were recorded in CR@it room temperaturéH and**C chemical shifts are reported
in ppm relative to MgSi as an external standardF chemical shifts are reported in ppm
relative to CECOOH as an external standard.

The enantiomeric excess was determined by chirdlGH®ith a chiralcel-AD column;
eluent isocratic: solvent A: 80% hexane (0.05% T,FR&jvent B: 20% 2—propanol; flow rate
of 1 mL/min. Detection: UV (278 nm).

Melting points were measured with an Electrotherdigital melting point apparatus and are
uncorrected.

Microanalyses were performed by the LCC Microanalyervice (Toulouse) with a Perkin
Elmer 2400.

Mass spectra were recorded on a Hewlett Packard/8Bparatus.

IR spectra were recorded with a Nexus Thermo Nid@@ GS detector) in CGlwith a Cak

cell.

The naphthyl signals have been assigned accordiRgtire S1.

Figure S1 Numbering of the naphthyl group

! Blay, G.; Fernandez, |.; Marco-Aleixandre, A.; MenB.; Pedro, J.R.; Ruiz, Retrahedror2002 58, 8565
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Synthesis ofrac-5—naphthyl— 5—trifluoromethyl—[1,3]-dioxolane—2,4dione (rac-1)

Polystyrene supported diisopropylethylamine, PEAI(7.00 g, 21.0 mequiv) was
added to a cold (0°C) solution of the hydroxya@d-11 (2.82 g, 10.44 mmol) in 30 mL dry
THF. A solution of diphosgene (1.25 mL, 10.44 mmall0 mL THF was added dropwise
over 30 min. After 1 h at this temperature, PS—DIk#s filtered and washed with THF (3x10
mL). The combined organic layers were evaporatedeumeduced pressure to afford a
viscous colourless oil. The crude material wasitaited with pentane (20 mL) at -78°C. The
solvent was removed from the sticky mass. Penta@enl) was added at room temperature
and the clear solution was left at -18°C. The O@é1 precipitated as a white powder (2.10
g, 68%).

0 clecocl,  Naeht O
Napht DIEA-PS F3C
F4C OH  THF, .t O\‘(O
OH
o)
rac-ll rac-1

%F{*H} NMR (8, CDCk, 282.4 MHz) -74.8 (s).

'H NMR (5, CDCk, 300.1 MHz) 8.44 (1H, dJ = 8.7 Hz), 8.17 (1H, d] = 7.5 Hz), 8.06 (1H,
d,J=8.1Hz), 7.94 (dd, 1H = 8.1 and 1.7 Hz), 7.69—7.51 (m, 3H).

¥C{’H} NMR (4, CDCk_75.5 MHz) 160.4 (C=0), 145.1 (C=0), 134.9 (C), 133.6 (CH),
130.2 (C), 129.5 (CH), 128.0 (CH), 127.1 (CH), B26CH), 125.2 (CH), 124.3 (CH), 120.8
(CRs, g, "Jc_r= 287 Hz), 120.1 (C), 87.6 (C, Glc_r= 34 Hz).

IR (CCly): 1257, 1825, 1896 cf

M.p.: 50 — 52°C.

Elemental analysis:

Calculated: C% 56.77, H% 2.40

Found: C% 56.27, H% 2.24
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Figure S2.'H NMR spectrum ofac-1



Synthesis ofrac—ethyl 3,3,3—trifluoro—2—methoxy—2—(1—naphthyl)propnoate ¢ac-lll)

Dimethyl sulfate (2.0 mL, 21.10 mmol) and potassicarbonate (1.00 g, 6.71 mmol)
were added to a solution of the hydroxy esterl (2.00 g, 6.71 mmol) in acetone (30 mL).
The reaction was refluxed for 2 hours. The salteevediminated by filtration and the solvent
evaporated under reduced pressure. Petroleum @@ermL) was added and the solution
washed with water (3x50 mL), brine and dried withdism sulfate. The solvent was

evaporated to yield a colorless oil (1.74 g, 83%).

(0] (0]
Napht%)J\ Me,SOy, K,CO4 Napht%)J\
OEt OEt
FsC FsC
OH acetone, reflux OMe
rac-l rac-ll

F{’H} NMR (5, CDCk, 282.4 MHz) -69.1 (s).

'H NMR (5, CDCk, 300.1 MHz) 8.26 (1H, m), 7.93 — 7.87 (2H, m), 7.810 (1H, Mmp2-
7.47 (3H, m), 4.43 — 4.15 (2H, m, @H4.34 (3H, qJ = 1.2 Hz, OCH), 1.10 (3H, tJ =

7.1 Hz, CH).

YC{*H} NMR (8, CDCk, 75.5 MHz) 167.1 (C=0), 134.0 (C), 131.2 (C), 130.8 (CH)912
(CH), 127.7 (C), 127.2 (CH, ¢l = 11.4 Hz), 126.5 (CH), 126.0, 124.6 (LR, “Jcr =

311.0 Hz), 124.0 (CH), 85.5 (C, GJc_r = 27.0 Hz), 62.8 (Cb), 54.6 (q,"Jc_r= 6.6 Hz,
OCHg), 13.7 (CH).
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Synthesis ofrac—3,3,3—trifluoro—2—methoxy—2—(1—naphthyl)propanoi@cid (rac-3)

Compoundrac-lll (1.70 g, 5.44 mmol) was dissolved in a 5% ethansdilution of
KOH (20 mL) and heated overnight at 60°C. The lieaanixture was concentrated to 10 mL
then poured into water (100 mL) and was extractik @thyl acetate. The organic phase was
discarded and the aqueous phase acidified withldGIdl2N (20 mL) and extracted with ethyl
acetate (3x50 mL). The combined organic layers weghed with brine, dried with sodium
sulfate and concentrated under reduced pressuyieltba viscous oil which crystallised after

triturating in petroleum ether to give a white p@vdl.34 g, 86%).

o o)

Napht KOH-EtOH Napht%)l\

c C%OEt FaC OH
3 OMe reflux OMe

rac-lll rac-3



%F{*H} NMR (J, CDCk, 282.4 MHz) -68.9 (s).

'H NMR (9, CDCk, 300.1 MHz) 8.03 (1H, m), 7.96 (1H, d = 8.1 Hz), 7.92 (1H, m), 7.82
(1H, m), 7.56 —7.50 (3H, m), 3.34 (3H, s).

Y¥C{*H} NMR (4, CDCk, 75.5 MHz) 169.5 (C=0), 134.2 (C), 313.4 (CH), 131.1(C), 429
(CH), 128.4 (CH, qXc_r= 12 Hz), 128.3 (CH), 127.7 (CH), 126.3 (CH), 1280, 124.7
(CH), 123.8 (CE, q,Jc_r= 292 Hz), 123.5 (CH), 85.0 (C, Gc_r = 27 Hz), 54.9 (OC}H).

MS (El) : 284 (41), 239 (72), 215 (23), 177 (8851100), 142 (66).

M.p.: 128 — 131°C.

50 0 -50 -100 -150 -200

Figure S6 *F NMR spectrum ofac-3



- \ w
ity o
‘ T T T T ‘ T T ‘ T T ‘ T
8.0 7.0 6.0 5.0 4.0 3.0 1.0

Figure S7.*H NMR spectrum ofac-3

150 100

Figure S8 *C(JMOD) NMR spectrum afac-3

50




Synthesis of 3,3,3—trifluoro—2—hydroxy—2—(1—naphtHy N—(1—phenyl—ethyl)—

propionamides (2)

A dichloromethane solution (2 mL) of the OGAc-1 (100 mg, 0.34 mmol) was cooled to

0°C and R-a—methyl benzylamine (8L, 0.68 mmol) was added in one portion to the
mixture. The reaction mixture was stirred for 30npdliluted with 10 mL dichloromethane

and washed with HCI 2N (2x5 mL), brine and driedbwsodium sulfate. The solvent was
evaporated and the residue obtained was rapidifigguion silica (eluant: dichloromethane)

to give2 as a white solid (60 mg, 48%) as a 1/1 mixturdiastereomers.

This mixture was further purified on silica gel (83Petroleum Ether:Ethyl Acetate ) to yield

the two pure diastereomers.

Compound 2a(R,R

(@] H
HO_r) \CH3
FiC" H ®)

RMN **F{*H} (3, CDCk, 376.5 MHz) -73.2 ().

RMN *H (3, CDCk, 500.1 MHz) 7.95 (1H, dJ = 9.0 Hz, H), 7.92 (1H, dJ = 8.0 Hz, H),
7.87 (1H, d,J = 8.5 Hz, H), 7.83 (1H, m, H), 7.51-7.47 (2H, m, Hand H), 7.35 (1H, m,
H;), 7.08 (1H, tJ = 7.5 Hz, HaaPh), 6.97 (2H, m, Kk Ph), 6.58 (2H, dJ = 7.5 Hz, Hno
Ph), 5.69 (1H, d b) = 8.0 Hz, NH), 5.28 (1H, s, OH), 5.09 (1H, dog 7.0 and 8.0 Hz, CH),
1.39 (3H, dJ = 6.9 Hz, CH).

RMN *C{H} (5, CDCk, 125.7 MHz) 167.8 (C=0), 141.0 (C), 134.5 (C), 131.2 (C), .031
(CH), 129.1 (CH), 128.4 (CH), 128.3 (CH), 127.4 (CH27.2 (CH), 126.5 (CH, §Jc_r= 3.8
Hz), 126.2 (CH), 125.9 (CH), 125.6 (CH), 125.2 §Cff, *Jc_r = 288.0 Hz), 124.4 (CH), 79.3
(C, 9,%Jc_r = 25.0 Hz), 50.2QHCH;), 21.1 (CHCHy).

IR (CCly): 3421, 1695, 1513 cf

M.p.: 115°C.

Rf = 0.18 (90:10 Petroleum Ether:Ethyl Acetate).

[a]p?® +70.1 (c 0.97 in CHG).

-S10-
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Figure S11 **C(JMOD) NMR spectrum o2a

Compound 2b(S,R

HO S) \CH3
N G)
CF3

RMN **F{*H} (3, CDCk, 376.5 MHz) -72.5 (s).

RMN *H (3, CDCk, 500.1 MHz) 8.14 (1H, m, k), 7.96 (1H, d,J = 8.5 Hz, H), 7.93 (1H, m,
Hs), 7.89 (1H, m, K), 7.59 — 7.53 (2H, m, #and H), 7.49 (1H, dd,) = 8.8 and 8.5 Hz, §),
7.37 =7.29 (3H, m, kkwand HaaPh), 7.19 (2H, dJ = 7 Hz, Hyno Ph), 5.97 (1H, d b =
8.0 Hz, NH), 5.37 (1H, s, OH), 5.15 (1H, dts 8.0 and 7.8 Hz, CH), 1.16 (3H, 3z 7.0 Hz,
CHb).

RMN **C{*H} (3, CDCk, 125.7 MHz) 165.4 (C=0), 142.2 (C), 134.3 (C), 131.4 (C), .B31
(CH), 130.8 (CH), 129.4 (CH), 128.7 (CH), 128.5 ,(C37.5 (CH), 126.9 (CH), 126.2 (CH,

-S12-



*Jo_r = 3.8 Hz), 126.0 (CH), 124.7 (CH), 124.4 (CB, “Jc_r = 292.0 Hz), 124.0 (CH), 85.6
(C, q,%Jc_£= 26.0 Hz), 54.7GHCHs), 21.0 (CHCHs).

IR (CCly): 3421, 1691, 1514.

M.p.: 127 — 128°C.

Rf = 0.13 (90:10 Petroleum Ether:Ethyl Acetate).

[a]p>*-60.0 (c 1.03 in CHG).

Elemental analysis:

Calculated: C% 67.56, H% 4.86, N% 3.75

Found: C% 67.47, H% 4.57, N% 3.71
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Synthesis of 3,3,3—trifluoro—2—methoxy—2—(1—naphttly  N—(1—phenyl—ethyl)—

propionamides (4)

A dichloromethane solution (2 mL) of the carboxydicid rac-3 (140 mg, 0.50 mmol) was
added dropwise to a cooled dichloromethane solulomL, 0°C) of DCC (110 mg, 0.55
mmol). The reaction mixture was stirred for 1h30tlas temperature andRf—a—methyl
benzylamine (6QuL, 0.50 mmol) was added in one portion. After 2t hae@m temperature the
reaction mixture was diluted with 10 mL dichlorotmete and washed with HCI 2N (2x5
mL), brine and dried with sodium sulfate. The salveras evaporated and the residue was
rapidly purified on silica gel (eluant: dichlororhane) to give a white solid (70 mg, 37%)
consisting of a 1/1 mixture of diastereomers.

This mixture was further purified by chromatograpbg silica gel (eluant: Petroleum

Ether:Ethyl Acetate 95:5) to yield the two purestémeomers as white solids.

Compound 4a(R,R

"No N®
AR
RMN **F{*H} (3, CDCk, 282,4 MHz) —68.3 (s).

RMN *H (8, CDCk, 300.13 MHz) 8.25 (1H, m, H), 7.92 — 7.87 (2H, m, Hand H), 7.80
(AH, m, H), 7.53 — 7.47 (3H, m, {1Hs and Hy), 7.40 — 7.28 (6H, m, Ph, NH), 5.20 (1H, dq,
J=28.1and 6.9 Hz, CH), 3.26 (3H, s, O§H..60 (3H, d, 6.9Hz, C}).

RMN *C{H} (5, CDCk, 75.47 MHz) 165.4 (C=0), 142.2 (C), 134.3 (C), 131.4 (C), .830
(CH), 129.4 (CH), 128.7 (2 CH), 127.5 (C), 126.#H)C126.2 (CH), 126.0 (CH), 124.7 (CH),
124.4 (CR, q,%Jc_r= 292.0 Hz), 124.0 (CH), 85.6 (C, Wc_r = 25.7 Hz), 54.7 (OCH), 49.0
(CHCHg), 21.0 (CHCH3).

M.p.: 110 — 111°C.

Rf = 0.18 (90:10 Petroleum Ether:Ethyl Acetate).

Elemental analysis:

Calculated: C% 68.21, H% 5.21, N% 3.61

Found: C% 68.30, H% 4.83, N% 3.61

-S14-
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Figure S13 'H NMR spectrum ofia

Compound 4b(S,R

H
.WCH3
©® N@®
OMe H

RMN **F{*H} (3, CDCk, 282.4 MHz) -68.5 (s)

RMN *H (3, CDCk, 300.13 MHz) 7.92 (1H, dJ = 8.7, H), 7.87 (1H, dJ = 8.4, H,), 7.85 —
7.75 (2H, m, Hand H), 7.50 — 7.33 (8H, m, Ph,sHHs and NH), 7.14 (1H, m, }, 5.23 (1H,
dqg,J = 8.4 and 6.9 Hz, CH), 3.21(3H, s, Og§HL.59 (3H, d, 6.9 Hz, Cjjl

RMN *C{H} (5, CDCk, 75.47 MHz) 165.3 (G-0), 142.3 (C), 134.1 (C), 131.2 (C), 130.7
(CH), 130.2 (C), 129.1 (CH), 128.7 (2 CH), 127@H], 126.8 (CH), 126.6 (CH), 125.8
(CH), 124.5 (CH), 124.4 (GFq, "Jc_r = 292.0 Hz), 124.0 (CH), 85.3 (C, Wc_r = 25.0 Hz),
54.6 (OCH), 48.8 CHCHj3), 20.7 (CHCH3).

IR(CCly): 3422, 1703, 1540.

MS (El): 387 (3), 344 (3), 239 (100), 155 (21), ¥22), 84 (86)

M.p.: 104 — 105°C.

Rf = 0.21 (90:10 Petroleum Ether:Ethyl Acetate)

-S15
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Resolution ofrac—3,3,3—trifluoro—2—hydroxy—2—(1—naphthyl)propanoicacid (I1)

To a solution of the racemic hydroxyadld(6.00 g, 22.2 mmol) in 2—propanol (60 mL) was
added §—-a-methylbenzylamine (2.86 mL, 22.2 mmol). The corcggpng ammonium salt
crystallizes rapidly and the mixture was left ougih at room temperature. The crystals were
filtered—off, washed with cold 2—propanol and driedler vacuum to yield 2.10 g of a white
powder (ee = 50.2%; HPLC: 24.9/75.1; Fig. S17-02)e latter was recrystallized in 2—
propanol (20 mL) to yield 1.70 g of salt (ee = 98;4HPLC: 0.3/99.7; Fig. S17—-C3). A third
recrystallization yielded 1.35 g of salt with®289.9%; Fig. S17-C4.

M.p.: 198°C.

The free hydroxyacidl was recovered after aqueous HCI work—up and dietfiyer
extraction. The solvent was eliminated under redymessure and the resultant sticky solid
was triturated with pentane to afford a white sgd®3 g, 15.5 % from racemic hydroxy acid
).

Enantiomeric excess: 99.9%; Fig. S17-C5.

M.p.: 110 — 111°C.
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NMR spectroscopic data are in agreement with thegerted for the racemic hydroxyadld
[a]p*® -27.8° (c 1.05 in CHG).
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Chromatogram C4
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Figure S17 HPLC chromatograms obtained for (H)—

The mother liquor of the first crystallization wasncentrated to dryness and the free
hydroxyacid was recovered after HCI work—upt arethdil ether extraction to yield 4.81 g of
enantiomeric enriched hydroxyadid The solid was dissolved in 2—propanol (50 mL) and
equivalent of R—a—methylbenzylamine (2.30 mL) was added. The mixtues kept cold
overnight. The resultant salt was filtered off, inad with cold 2—propanol and dried under
vacuum to yield 2.69 g of white crystals (ee = 92.HPLC : 96.0/4.0; Fig. S18—C6). The
latter was recrystallized in 2—propanol (30 mL)yteld 2.10 g of salt (ee = 98.8%; HPLC.:
99.4/0.6; Fig. S18-C7).

M.p.: 198°C

The free hydroxyacid was recovered following thegedure described for the (—) enantiomer
to afford a white solid (1.48 g; 31 % from enanteria enriched hydroxyacid).

M.p.: 110-111°C

[a]p> +27,4° (c 1.16 in CHG)

NMR spectroscopic data are in agreement with thegerted for the racemic hydroxyadid
Enantiomeric excess: 99.6%; Fig. S18-C8
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Figure S18 HPLC chromatograms obtained for (#)—




Synthesis of thgS) and (R)-5—naphthyl— 5—trifluoromethyl-1,3]-dioxolane—2,4diones

Diphosgene (1 mmol, 120 ul) was added dropwise ¢oaked solution (-10°C) of (-) or (+)
hydroxy acid (1 mmol, 270 mg) and polystyrene suigabDIEA (2 mmol, 700 mg) in THF
(5 mL). The suspension was stirred 1 hour at 0%& 3olvent was removed under reduced
pressure then pentane (4 mL) was added and theummixboled to -78°C. A white solid
precipitated. The solvent was removed carefully tredresidue was dried under vacuum to
yield the expected OCA as a colourless oil (175 59§5).

RMN *°F 5, CDCk, 282 MHz): -74,3 ppm.

RMN *H (5, CDCk, 300 MHz): 8.41 (1H, dj = 8.7 Hz), 8.15 (1H, d] = 7.5 Hz), 8.07 (1H,
d,J=8.1Hz), 7.94 (1H, dd, = 1.8 and 7.8 Hz), 7.63 (2H, m), 7.54 (1H] £ 8.1Hz).

[a]p?® +96.1° (c 1.65 in CHG) for the (S)-5—-naphthyl-5—trifluoromethyl—[1,3]—dioxolane—
2,4—dione.

General procedure for the derivatisation ofa-chiral primary amines

A dichloromethane solution (1 mL) o1 [(R)-1 in the case of indane amine] (100 mg,
0.34 mmol) was cooled to 0°C and the amine (0.68hmas added in one portion to the
mixture. The reaction media was stirred 30 minutédi with 10 mL dichloromethane and
washed with HCI 2N (2x5 mL), brine and dried witbdsim sulphate. The solvent was
evaporated and the residue obtained was rapidifigzlion silica (dichloromethane 100%) to
yield the expected product.

The same protocol has been followed v or rac—1.

AS®® (37 — %) were determined comparing tfel NMR spectra of the adducts obtained
reacting the amine wittac-1 andS-1 (or R-1).



(9)-3,3,3-trifluoro-2-hydroxy-2-(1-naphthyl) N-(R-phenylalanine methyl ester)-

propionamide (5)

RMN *°F (5, CDCk, 282.4 MHz) -72.7 (s).

RMN *H (3, CDCk, 500.1 MHz) 8.13 (1H, m, k), 7.99 — 7.95 (2H, nHl4 and H), 7.78 (1H,
m, Hy), 7.56 — 7.53 (2H, m, #and H), 7.47 (1H, tJ = 7.8 Hz, H), 6.99 — 6.95 (1H, td] =
1.1 and 7.5 Hz, F), 6.77 — 6.74 (2H, 1) = 7.7 Hz, bhew, 6.02 (1H, br dJ = 8.2 Hz, NH),
5.99 (2H, dJ = 7.0 Hz, Huno), 5.15 (1H, s, OH), 4.96 (1H, m, CH), 3.67 (3HC$k), 2.97
(1H, dd,J = 5.1 and 13.8 Hz, CH| 2.63 (1H, ddJ = 5.1 and 13.8 Hz, CH

RMN *C{H} (8, CDCk, 125.7 MHz) 170.1 (C=0), 168.0 (C=0), 134.8 (C), 134.0 (C),
131.2 (C), 131.1 (CH), 129.4 (CH), 128.5 (CH), R8CH), 128.2 (C), 127.4 (CH), 127.0
(CH), 126.5 (2 CH), 124.7 (2 CH), 123.7 (B, "Jc_r= 288.0 Hz), 80 (C, ofJc_r = 28.1
Hz), 53.7 (CH), 52.5 (Ch), 37.5 (CH).

HRMS (ESI) calculated for £H20FsNO4 [M+Na]*, 454.1290; found 454.1242.

[a]p>®-61.5 (c 0.94 in CHG).

M.p.: 118 — 119°C.

Rf = 0.44 (CHCL,).
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(S)-3,3,3-trifluoro-2-hydroxy-2-(1-naphthyl) N-((1'R,2’'R,3'R,5’S)isopinocampheyl)-
propionamide (6)

RMN *°F (3, CDCk, 282.4 MHz) -72.9 (s)

RMN *H (5, CDCk, 300.2 MHz) 8.05 (1H, m, k), 7.93 (1H, dJ = 8.3 Hz,Hg), 7.89 — 7.82
(2H, m,Hs and B), 7.51 — 7.46 (3H, m, &1H; and H), 5.37 (1H, br dJ = 8.7 Hz, NH), 5.33
(1H, s, OH), 4.27 (1H, nCH), 2.31 (1H, m, Kl), 2.22 (1H, m, K,), 1.75 (1H, s, H), 1.71
(1H, s, H), 1.62 (1H, m, H), 1.14 (3H, s, Ch), 1.04 (3H, dJ = 7.2 Hz,CHs), 0.99 (3H, s,
CHg), 0.86 (1H, m, k), 0.45 (1H, d,J = 9.8 Hz,Hap).

RMN “*C{*H} (8, CDCk, 75 MHz) 166.0 (C=0), 134.6 (C), 131.2 (CH), 131.0 (C)92
(CH), 128.6 (C), 127.1 (CH), 126.6 (CH, tc.r = 3.7 Hz), 126.3 (CH), 124.7 (CH), 124.3
(CH), 124.1 (CE, q, "Jc_r= 288.0 Hz), 78.9 (C, dfJc_r = 27.8 Hz), 50.0 (CH), 47.5 (CH),
45.5 (CH), 41.2 (CH), 38.4 (C), 35.5 (@k35.2 (CH), 28.0 (CH), 23.3 (CH), 20.5 (CH).
HRMS (ESI) calculated for SH26FsNO, [M+Na]*, 428.1850; found 428.1813.

[a]p*-24.7 (c 0.9 in CHG).

M.p.: 154 — 155°C.

Rf = 0.58 (CHCL).
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(S)-3,3,3-trifluoro-2-hydroxy-2-(1-naphthyl)  N-((R)-1’-cyclohexyl-ethyl)-propionamide
).

O H

HO\(?J\ e
W N/ £
L 5’

RMN *°F (5, CDCk, 282.4 MHz) -72.6 (s).

RMN 'H (3, CDCk, 300.2 MHz) 8.05 (1H, m, k), 7.93 (1H, d,J = 8.3 Hz,H,), 7.85 (2H, m,
Hs and H), 7.51 — 7.46 (3H, m, §H; and H), 5.36 (1H, s, OH), 5.27 (1H, br d= 8.4 Hz,
NH), 3.83 (1H, mCH), 1.70 (2H, m, Ch), 1.58 (2H, m, Ch), 1.17 — 1.09 (4H, m, CHnd
CHy), 0.90 — 0.80 (3H, m, C# 0.63 (3H, d,J = 6.8 Hz, CH).

RMN “*C{*H} (8, CDCk, 75 MHz) 167.8 (C=0), 134.5 (C), 131.1 (CH), 131.0 (C)912
(CH), 128.7 (C), 127.0 (CH), 126.5 (CH, §c.r = 3.7 Hz), 126.2 (CH), 124.6 (CH), 124.3
(CH), 124.1 (CE, q, "Jc_r= 288.0 Hz), 78.9 (C, dfJc_r = 27.9 Hz), 51.7 (CH), 42.6 (CH),
29.2 (CH), 28.4 (CH), 26.2 (CH), 25.9 (CH), 25.8 (CH), 17.2 (CH).

HRMS (ESI) calculated for §H24FsNO, [M+Na]*, 402.1687; found 428.1657.
[a]p>® -55.2 (c 0.46 in CHG).

M.p.: 111 — 112°C.

Rf = 0.52 (CHCL,).
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(9)-3,3,3-trifluoro-2-hydroxy-2-(1-naphthyl) N-((R)-bornyl)-propionamide (8)

HO s)
N 1
CF3

RMN *°F (5, CDCk, 282.4 MHz) -72.8 (s).

RMN H (3, CDCk, 300.2 MHz) 8.14 (1H, m, H), 7.93 (1H, d,J = 8.3 Hz,H,), 7.86 (2H, m,
Hs and H), 7.49 (3H, m, i, H; and H), 5.45 (1H, br dJ = 8.8 Hz, NH), 5.29 (1H, s, OH),
4.13 (1H, m, CH), 2.30 (2H, m,2H), 1.59 — 1.53 (3H, m, #land H), 0.84 (3H, s, Ch),
0.77 (1H, m, Hy), 0.68 (3H, s, Ch), 0.64 (1H, ddJ = 4.3 and 13.6 Hz, k), 0.36 (3H, s,
CHay nn), 0.07 (1H, m, ).

RMN “*C{*H} (5, CDCk, 75 MHz) 168.4 (C=0), 134.5 (C), 131.2 (CH), 131.1 (C)92
(CH), 128.8 (C), 127.2 (CH), 126.3 (CH), 126.2 (GHJcr = 3.7 Hz), 125.1 (CH), 124.4
(CH), 124.2 (CE, q, Jc_r= 288.1 Hz), 79.5 (C, dJc_r = 27.8 Hz), 55.6 (CH), 49.6 (C), 48.1
(C), 44.6 (CH), 37.3 (CH), 27.9 (CH), 26.8 (CH), 19.5 (CH), 18.5 (CH), 13.2 (CH).

HRMS (ESI) calculated for SH26FsNO, [M+Na]*, 428.1798; found 428.1813.

[a]p>®-20.3 (c 0.74 in CHG).

M.p.: 145 — 146°C.

Rf = 0.56 (CHCL,).
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(9)-3,3,3-trifluoro-2-hydroxy-2-(1-naphthyl) N-((R)-1'-naphtyl-ethyl)-propionamide (9)

RMN *°F (5, CDCk, 282.4 MHz) -72.5 (s).

RMN *'H (3, CDCk, 300.2 MHz) 8.04 (1H, m, k), 7.96 — 7.87 (4H, ml4, Hs H and H),
7.68 (1H, dJ = 8.2 Hz, H), 7.63 (1H, m, H), 7.43 (4H, m, i, Hy, H, and H), 7.29 (2H, m,
Hs and H), 7.15 (1H, m, ), 5.79 (1H, m, CH), 5.70 (1H, br d,= 8.1 Hz, NH), 5.21 (1H,
s, OH), 1.22 (1H, d) = 6.6 Hz, CH).

RMN “*C{*H} (8, CDCk, 75 MHz) 167.6 (C=0), 135.6 (C), 133.8 (C), 131.2 (CH)113
(C), 130.8 (C), 129.2 (CH), 128.9 (CH), 128.8 (CH28.3 (C), 127.1 (CH), 126.7 (CH),
126.6 (CH, q.Jc.r = 3.7 Hz), 126.3 (CH), 126.1 (CH), 125.6 (C), 124CHJ, 124.6 (CH),
124.4 (CH), 123.9 (CF q, "Jc_r= 288.3 Hz), 123.0 (CH), 122.7 (CH), 79.5 (C*Igr = 28.0
Hz), 46.8 (CH), 19.2 (C¥).

HRMS (ESI) calculated for £H,0FsNO, [M+Na]", 446.1361; found 446.1344.
[a]p>*-123.8 (c 0.53 in CHG).

M.p.: 150 — 151°C.

Rf = 0.55 (CHCL,).
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(R)-3,3,3-trifluoro-2-hydroxy-2-(1-naphthyl) N-((R)-2',3’-dihydro-1H-inden-1-yl)-
propionamide (10)

RMN *°F (5, CDCk, 282.4 MHz) -72.6 (s).

RMN *H (3, CDCk, 300.2 MHz) 8.22 (1H, m, k), 7.90 (2H, m, Hand H), 7.80 (1H, m,
H,), 7.60 (2H, mHs andHg), 7.43 (1H, tJ = 7.7 Hz, H), 7.08 (2H, m, | and H;), 6.77
(1H, m, H), 5.99 (1H, d,) = 7.6 Hz, H), 5.69 (1H, br dJ = 8.3 Hz, NH), 5.47 (1H, m, CH),
5.34 (1H, s, OH), 2.82 (2H, m,3hi 2.60 (1H, m, H,), 1.69 (1H, ddg) = 0.8 and 8.9 and
13.0 Hz, Hy).

RMN **C{'H} (8, CDCk, 75 MHz} 168.4 (C=0), 143.1 (C), 141.3 (C), 134.6 (C), .B31
(CH), 131.2 (C), 129.4 (CH), 128.3 (C), 128.1 (C#27.3 (CH), 126.7 (CH), 126.6 (CH, q,
*Jc.e = 3.7 Hz), 126.3 (CH), 124.8 (CH), 124.7 (CH), 124CH), 124.0 (CE, q,Jc_r= 288.2
Hz), 123.8 (CH), 79.5 (C, §Jc_r= 27.9 Hz), 56.1 (CH), 33.5 (GH 30.1 (CH).

HRMS (ESI) calculated for GH1gFsNO, [M+Na]*, 408.1204; found 408.1187.

[a]p?* +79.8 (c 0.62 in CHG).

Rf = 0.51 (CHCL,).
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(9)-3,3,3-trifluoro-2-hydroxy-2-(1-naphthyl)-N-((S)-1’-benzyl-2’-hydroxy-éthyl)-

propionamide (11)
HO\)L
CF3 < >

RMN *°F (3, CDCk, 282.4 MHz) -72.9 (s)

RMN *H (3, CDCk, 300.2 MHz) 8.05 (1H, m, k), 7.92 (1H, d,) = 8.3 Hz, H), 7.88 (1H, m,
Hs), 7.79 (1H, m, ), 7.52-7.46 (3H, mHs, HsandHy), 7.22 (3H, M, Bewand Har), 7.02
(2H, m, Hyno), 5.74 (1H, br dJ = 8.1 Hz, NH), 5.18 (1H, br s, OH), 4.16 (1H, nH)C3.30
(2H, m, CH), 2.70 (2H, m, Ch)

RMN "*C{*H} (5, CDCk, 125.8 MHz) 168.7 (C=0), 136.5 (C), 134.5 (C), 131.2 (CH)1.13
(C), 129.5 (CH), 128.9 (CH), 128.6 (CH), 128.4 (€37.0 (CH), 126.8 (CH), 126.7 (CH, q,
*Jc.r = 3.5 Hz), 126.2 (CH), 124.6 (CH), 124.2 (CH), 12838, g, "Jc_r = 288.2 Hz), 79.4
(C, 9,3Jc_r = 28.0 Hz), 62.4 (Ch), 53.9 (CH), 36.4 (Ch)




HRMS (DCI) calculated for £HooFsNOs [M+H]", 404.1474; found 404.1451
[a]o> - 15.7 (c 0.35 in CHG)
Rf = 0.33 (CHCIl,/MeOH 98/2).
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The a-methoxy acid 3 was prepared in two steps (70% overall vyield) from
ethyltrifluoromethylpyruvate. Condensation witlR){a—methylbenzyl amine was then
achieved in dichloromethane at room temperaturaguBiICC (Scheme S1). The resulting
equimolar mixture of a—-methoxyamides4a and 4b was separated by silica—gel
chromatography. In contrast to those observe@#sb, the’'H NMR chemical shifts for the
methyl group ofda/4b are almost identicaldd = 0.01 ppm). Once again, a conformational
analysis of diastereomedsa and 4b was undertaken in order to rationalize precisély t
striking difference between CDAsand3.

Scheme S1Reaction ofac-3 with (R)—-a—methylbenzylamine

o
Napht
FsC OH DCC o) H

. OMe CH2Cly, rt "
rac-3 A Napht NA ICHs
H F3C | Ph
R) OMe H
/k"CH3
H,oN Ph 4a(R,R)
4b (S,R)

First, an X-ray diffraction analysis identifigc as the R,R diastereomer and revealed its
conformation in the solid state (Figure S37). Thastrsignificant difference compared with
2b is the antiperiplanar conformatiomap) of the O—-C—C=0 skeleton combined with an
intramolecular hydrogen bond between the OMe andgidips. This results in a staggered

arrangement of the GPh and Naphthyl/CHgroups, respectively.

Figure S37.Molecular structure ofa.

According to *H NMR, the same ap) conformation is favored in solution for both
diastereomerda and4b. Indeed, the chemical shifts for the amide provdbda/db (~ 7.4

-S39-



ppm) are much higher than those2af2b (5.69 / 5.97 ppm respectively) and diagnostic for
the presence of an intramolecular hydrogen bonsuizth O-alkylated amide$.As a result,
both diastereomera and4b preferentially adopt a staggered conformatioroiatson, which
explain the weaker anisotropic effect of the naphtinoup on the amide substituents (Figure
S38).

4a (R,R) 4b (S,R)

Ph AR =0.01
CHs

G
750 7.40 7.30 7.20 7.10 1.80 1.70 1.60

Figure S38.Extended Newman projections 4&4b and'H NMR spectra (aromatic and methyl regions) of
4al4b illustrating the staggered conformation and tleilteng weak anisotropic effect of the naphthybrin

2 A similar situation has already been reported related amides, in which the NH protons involved in
intramolecular hydrogen bonding resonaté® at 6.5 ppm whereas those not involved resonate<a6.5. See
references: a) Trost, B. M.; Bunt, R. C.; PulleyRsJ. Org. Chem1994 59, 4202. b) Seco, J. M.; Quifioa, E.;
Riguera, RJ. Org. Chem1999 64, 4669. c) Chinchilla, R.; Falvello, L.R.; Najei@, J. Org. Chem1996 61,
7285. d) Helmchen, G.; Ott, R.; Sauber,Tetrahedron Lett1972 37, 3873. €) Ahn, H. C.; Choi, KOrg. Lett.
2007, 9, 3853.



Crystallographic data

Data for all structures were collected at 173(2)gihg an oil-coated shock—cooled crystal on
a Bruker—-AXS CCD 1000 diffractometei (= 0.71073 A). Semi—empirical absorption

corrections were employed fab.® The structures were solved by direct methods (SKEL

97)* and refined using the least—squares methog’dn

¥ SADABS, Program for data correction, Bruker-AXS.
* G. M. SheldrickActa Crystallogr199Q A46, 467—473.
® SHELXL-97, Program for Crystal Structure Refineme® M. Sheldrick, University of Gottingeh997.
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