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'HNMR (500 MHz, CDCl;) spectrum of racemic 2F-Linalool
(2-fluoro-3,7-dimethylocta-1,6-dien-3-ol)
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'H-NMR (500 MHz, CDCI;) spectrum of 3,7-dimethyl-6-octen-2-one
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'H-NMR (500 MHz, CDCl;) spectrum of 1-hydroxy-3,7-dimethyl-6-octen-
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IHNMR (500 MHz, C.D;) spectrum of epoxide 2
(Racemic 2-fluoro-2,3-epoxynerol)
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*HNMR (500 MHz, CDCI;) spectrum of epoxide 2
(Racemic 2-fluoro-2,3-epoxynerol)
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I3CNMR (100 MHz, C.D.) spectrum of epoxide 2

(Racemic 2-fluoro-2,3-epoxynerol)
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%\\ VW 19F NMR (376 MHz, C;D)

spectrum of epoxide 2

(Racemic 2-fluoro-2,3-epoxy-nerol)
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1H NMR (CDCl,, 500 MHz) of (2R,3R)-2
((2R,3R)-2-fluoro-3-methyl-3-(4-methylpent-3-en-1-yl)oxiran-2-yl)methanol
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IH NMR (400 MHz, CDCl,)
(Racemic 2-fluoro-2,3-epoxygeraniol)
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13CNMR (125 MHz, CDCl,)

(Racemic 2-fluoro-2,3-epoxygeraniol)
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IH NMR (CDCl,, 400 MHz)of (25,3R)-2 E
((2S,3R)-2-fluoro-3-methyl-3-(4-methylpent-3-en-1-yl)oxiran-2-yl)methanol
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'H NMR (500 MHz, C.;D;) spectrum of acetate 3

(Racemic 2-fluoro-2,3-epoxyneryl acetate)
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13C NMR (100 MHz, C.D;) spectrum of acetate 3

(Racemic 2-fluoro-2,3-epoxyneryl acetate)
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19F NMR (376 MHz, C;D;)
spectrum of acetate 3
(Racemic 2-fluoro-2,3-epoxyneryl acetate)
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IH NMR (C.D,, 500 MHz) of (2R,3R)-3
((2R,3R)-2-fluoro-3-methyl-3-(4-methylpent-3-en-1-yl)oxiran-2-yl)methyl acetate
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IH NMR (500 MHz, C.D,)

(Racemic 2-fluoro-2,3-epoxygeranyl acetate)
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13C NMR (125 MHz, C.D,)
(Racemic 2-fluoro-2,3-epoxygeranyl acetate)
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IH NMR (C.D,, 500 MHz) of (25,3R)-3
((25,3R)-2-fluoro-3-methyl-3-(4-methylpent-3-en-1-yl)oxiran-2-yl)methyl acetate
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IH NMR (500 MHz, CDCl;) spectrum of acetate5

(S)-3-Hydroxy-3,7-dimethyl-2-oxo-oct-6-enyl acetate
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Integrated 'H-NMR Spectrum of 5

OH

OAc
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(S)-3-hydroxy-3, 7-dimethyl-2-oxooct-6-en-1-yl acetate
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13C NMR (125 MHz, CDCl,) spectrum of primary acetate5
(S)-3-Hydroxy-3,7-dimethyl-2-oxo-oct-6-enyl acetate
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'H NMR (500 MHz, CDCl;) spectrum of tertiary acetate6
(S)-1-Hydroxy-3,7-dimethyl-2-oxo-oct-6-en-3-yl acetate
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Integrated 'H-NMR Spectrum of 6

OAc

OH
0

(S)-1-hydroxy-3,7-dimethyl-2-oxooct-6-en-3-yl acetate
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13CNMR (125 MHz, CDCl;) spectrum of tertiary acetate6
(S)-1-Hydroxy-3,7-dimethyl-2-oxo-oct-6-en-3-yl acetate
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'H NMR (500 MHz, CDCl;) spectrum of (S)-CPB (1)

(S)-3,7-Dimethyl-2-oxo0-6-octene-1,3-diol
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'H NMR (500 MHz, CDCl;) spectrum of compound 8
(1R, 5S, 85)-8-(2-fluoropropan-2-yl)-1, 5-dimethyl-2,9-dioxabicyclo[3.3.1]nonan-4-one
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Integrated TH-NMR Spectrum of 8
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(1R,5S5,85)-8-(2-fluoropropan-2-yl)-1,5-dimethyl-2,9-
dioxabicyclo[3.3.1]Jnonan-4-one
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F NMR (376 MHz, CDCl;) spectrum of compound 8

- 2% impurity
\at-117.4 (t, J=22.9 Hz)
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B3CNMR (100 MHz, CDCl;) spectrum of compound$8
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DEPT spectra for compound 8
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2D HSQC (500 MHz) spectrum of compound 8
CH, (in Blue)
CHand CH, (in RED)
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2D HMBC (500 MHz) spectrum of compound8
TH NMR 2.00-1.00 ppm expansion
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2D HMBC (500 MHz) spectrum of compound 8 O~=b
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2D HMBC (500 MHz) spectrum of compound8
13C NMR 100 ppm expansion

[ Lon

i UL



2D COSY (600 MHz) spectrum of compound 8
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2D NOESY (600 MHz) spectrum of compound 8
'HNMR F1/F2 1.2-2.2 ppm expansion
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2D NOESY (600 MHz) spectrum of compound8
IHNMR F2 0.5-2.5 ppm expansion
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IH NMR (500 MHz, CDCl;) spectrum of compound 9
(1R, 55, 8R)-1,5-dimethyl-8-(prop-1-en-2-yl)-2,9-dioxabicyclo[3.3.1]nonan-4-one
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Integrated 'TH-NMR Spectrum of 9
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(1R,5S,8R)-1,5-dimethyl-8-(prop-1-en-2-yl)-2,9-
dioxabicyclo[3.3.1]nonan-4-one
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BC NMR (125 MHz, CDCl;) spectrum of compound 9
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DEPT spectra for compound 9
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COSY Spectrum of Bicyclic Olefin9 (600 MHz] CDCl5)

—"' I I A n u_L]_A—LJ PpmM

bicyclic olefin - s
COoOgY r
SRR B
5 g m “ i 1.5
- L
P 1 KB I
o O - - »
[ 25
3.0
< ™ 4 [ag
= i "® L
—d4.0
— * t* L
—4.5
—j [ [ ]
————T T 11— 1 ——— 20
50 45 4.0 a5 a0 25 20 1.5 ppm

S43



HSQC Spectrum of Bicyclic Olefin 9
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HMBC Spectrum of Bicyclic Olefin9 (600 MHz, CDCl3)

© " - ..._1‘ ppm ppm

bicyclic olefin L bicyclic olefin|
O ] HMEZ | ap — HMEZ | 20
O — ] oz /5 s ¢ B —
— =] L] ] " e ? I — =
Ll u_ ppm . — 40 — 40
bicyolic olefin| — e [ o5 ;;. ‘ar f é . r — - a I
N - 20 B ' | - 60 - 60
__ 10 _-j T [~ Y TR ¢ — Eﬂ _i - o [ Eﬂ
— 60
] L - (=] by = @ o oar ¢ 7 —1uﬂ - = —1ﬂﬂ
] « — 30 | e & I 1 =
- 120 —120
11 » |00 _ _
-— — —140
| 120 i - - D 140 ] - _
4. . 1o | L 160 160
- 160 I |
: —180 —180
—180 L L
' -200 200
—200 .
n » [ 5 L =] ¢ E -]
T T T T " T " T " T T T " ' I ' I '
50 45 40  ppm 24 22 20 1B 16 14 ppm 1.8 16 14 ppm

S45



609
1598
1590

1448

'H NMR (C,D¢, 600 MHz) spectrum of racemic [*80, 13C]-3
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) BCNMR (C.D,, -S1MHz) racemic [0, 11C]-3

/l%m ){i),':

L e
0" CH

|

S47



13C-NMR Spectrum of 13C, 180-Labeled Compounds 151MHz, CDCl5)
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LH NMR {CDCl,, 6C0 MHz} spectrum of racemic [Y¥Q, 13C]-5
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BCNMR (600 MHz, CDCl3) spectrum of racemic [£20, 13C]-5
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'HNMR {600 MHz, CDCI,) spectrum of racemic [Y50, 13C]-8
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BCNMR 1600 MHz, CDCI,) spectrum of
racemic [0, 13C)-8
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NMR Kinetics of Reaction of '3C, 180-Labeled Epoxy Acetate 3

600 MHz "H-NMR »— bicyclic Dorel s
( z 'H-NMR) " fluoride (151 MHz "3C-NMR) oride 8
bicyclic \v bicyclic™%

olefin 9

B

olefin
JU\E 10 mM TFA/C6D6
2hr 30 °C + 2 hr 30 °C
(measured at 10 °C) A Ay
[0 mM TFA/CoeD6
JL A )AJJL__,MJW\, 2hr30°C + 1 hr 30 °C

(measured at 10 °C)

intermediate 7/8
s \* r

intermediate 12/13

10 mM TFA/C6D6
50 min 30 °C
(measured at 10 °C)

10 mM TFA/C6D6
20 min 30 °C

10 mM TFA/CEDG

3 min 30 °C A A AR A AN ARy i

| bl LSRR AL LAY RACRLA RALRAE) LR R Lkl AR R WA R | | D L O I O D D D L D D
47 48 45 44 43 42 41 40 392 38 37 hom 120 118 116 114 112 110 108 108 104 102 fpm
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Conversion of acetate 3 to compound 8 (and 9 )via12 + 13 followed by *?F-NMR (376 MHz)

NUMEBER

1 -116. 31 PP -]

From

TO VALUE

1711 PP 1.00 (0.0177 mmol} 2F-Nerol Acetate {Internal Strandard)

2 -13130PPM -14199PPM 645 (01013 mmol) 2F-2-epoxy-acetate 0
A F
time =0 min OAc
1.1013 mmol
CHy CHpR CH:CO0 R
CFiC007 \ 07 \"CHy ™" g\ O GHa
0 s 8]
13 12 °
) . HNUMBER FROM TO VALUE
time =65 min 1 | -6652PPM -69.05PPM 2,07 (0.03564 mmol)
2 |-69.83PPM -72.17PPM 341 (0.0604 mmol) 3
3 | -74.70PPM -77.63PPM  0.95 TFA (5.6 pmol)
4 -115. 34 PFM -117.60 PPM 1.00 {0.0177mmol)
5 -140 20 PPM -142.94 PPM L79 {0,031 mmaol}
13 12 0.03664 + 0.0602 + 0.031 =0.128 mmol
HNOTRER RO Ti VATOE T
1 -7.13PPM -63.71PPM 227 (0.040 mmal)
. . 2 =70 LA PPM -T219PPM 3.72 (0,058 mmaol)
time = 150 min 3 | -75.74PPM -T6.S6PPM  0.92 174 (5.4 gmol)
4 |-11633PPM -117.01 PPM  1.00 (0.0177 mmol)
5 -127.05PPM -127.E7 PPM 047 (0.0083mmaol)
& -141 47 PP -141.95 PPM 0.30 {00053 mmaol) 3
" L:r,aa = 0.066 = 0.0083 = 0.0053 = 01196 mmol

o

)
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Conversion of acetate 3 tp compound 8 (and 9 ) followed by **F-NMR (376 MHz). Continuation

CH CH:R crlcoo R
. N o F
o] CH; == /l\‘o CH:
CrsGUa™ '\ 4 HBC™ 1 0.0177 mmol S Q-
o 12 8] {internal Standard)
NUMEBEE FROM TO WALUE [ F 3 OAc
13 12 1 -67.13PPM -G8.TLPPM  2.27 (0,040 mmol)
. . 2 -TOL4PPM -72A9PPM  3.72 {0.065 mmol)
time = 150 min 3 -7574PPM -76.56PPM  0.92 TFA (5.4 gmol) s s B
4 4 -116.33PPM -117.0LPPM  1.00{0.0177 mmal) 3 Y 3
5 -127.05PPM -127.87 PPM 047 (0.0083mmol} 0
6 -14147PPM -14195PPM 030 (0.0053 mmal) v g J
804 006600093 .0.0083 01100 mmol A

NUMEBER FROM TO VALUE
L -67.LSPPM  -GB5TPPM 103 (0.0LE mmol)
~70.29PPM  -TLO3PPM 168 (0.0297 mmol)
~75.74PPM  -TE.ZTPPM  0.94 150 (5.4 gmol)

2
time =415 min 3
4 -116. 24 PPM <117 43 PPM 1.00 (0,0177 mmoll B
5

-126 92FPPM -128.34 PPM 3.17 (0.0561 mmuol)
12 0.018 + 0.0297 < 0.0561 =0.1038 mmol
= i
iy P 100 0 )
NUMEER FROM TO  VALUE 8
. == N 1 -6743PPM  -6E. 294 PPM 0.16 (0.0028 mmol)
Time = overnrght 2 -7067PPM  -TLS4PPM  0.22 (0.0039 mmol)
3 -7S.92PPM -TELSPPM 0,92 TFA (5.8 gmol)
4 -116.24PPM -117.27PPM  1.00(0.0277 mmol}
§  -126.96PPM -128.04 PPM  5.07 (00898 mmol)
0.0028 - 0.0039 - 0.0898 = 0.096 mmol
s | L i
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Conversionof3 to 8 monitored by *F NMR (376 MHz, CD;CN)

axpd  edpul
EANPLE DEC. & VT
date Dec § 2007 dfcg 359.9%)
solvent coicH dn H
tils axp dApwr a0
ACQUISITION dat 0 & n “ !
wirg 176,190 dm nan - n Tww
E8 iy dem & LE a2
at 0.320 d=uf 200 Al | b i
np §3600 damg | f =
(1] 100000.0 dreas 1.0 |
% 41300 homo {
be 1% PROCLESING TF A !
Towe 0 1b 3.00
o 10.5 welile
a1 1.000 proc £t |
tof 0 fn not umed |
nt 1000 math 4 )‘\M/\)%[F 3
ok &
alock A warr
gain Bot used waup OAc
rLASE ke standard; 2F-nery| acelate
11 n wmt
in B
P . \
ke 11
DISPLAY -
0 ~T3408.) " =
- 77312.2 a= E ]
s 163 s el B -
. 0 de | 374 '
we 30 gn o i L
he=m :u.:s = | : !
is 30.87 . | %
£ §3743.8 12/13 '
rip Q
th 2
Las 1.808 |
o ph
HF?
i 1
[ | I.i. 4
0 -20 -40 -60 -80 =100 -120 =140 =160 -180 ppm
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Conversionof3 to 8 monitored by *°*F NMR (376 MHz, CD;CN)

spony-acetate-Jomiclk-20h-197

sxpd  adpul

SAMFLE DEC. & VT
date Dec 10 2007 dfrg 159.553
solvent COICN  dn L+
flle axp dper 20

ACQUISITION dof L)

sfrg 376-290 dm Ban
ta ris dsm L] TFA
at 0.328 dmif e
L] 5600 dang
- 100000.0 dres 1.0
b 51200 bomo o
ba is FROCEESING
timer 8 1b 1.00
o 10.5 wtiile
a1 1.000 fr
tof 0 £a Bot used
ot 10000 math £
et 0
alock 0 werr
gain not used wexp

FLAGE wha .
i1 a wat
in -
o s 12/13
hs na

DISFLAY
sp =E5T43.0 \ 3
wp 100000.0 sy F
s 151 = B
e 0
we 250 OAc
b £90:00 standard: 2F-neryl acetate
is 1799.33
=il Tad.0
rip o |
th 3
ins 1.000 ] | H F ?

§l L]

20 0 =20 =40 -60 =80 =100 =120 =140 -160 =180 -200 =220 ppm
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Pseudo first-order kinetic plots (t, - In (2)/k) for the TFA-mediated conversion of acetate 3
to compounds 12/13 (RED) and the further conversion of the latter(s) to compound 8 (BLUE)

by *F NMR integrations
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T «/ y=00139x
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3 024 y = 0.00198x
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Data File C:\CHEM3Z)1\DATRVJAF\ZF-EPOXYNEROL FRAC.D

-+ ¢+ 1§ f § 1§ 1§ 2§ : &£ T % 5 § & % 0§ i 3 I F I § i g i :iifc:iiii il foip i gl yif i Eiy:ifiriiifoiifoifoifd

Accg. Op=rator : JUTAN

Acg. Instrument : Instrument 1

Injection Date : 2/6/2013 4:42:52 PM
Ing Volume : Manually

Acc. Method : C:\CHEMZ 2\ 1\METHODS\JUAN CHIRAL .M

Last changed : Z/6f2013 4:10:03 PM by JUAN

Location : Vial 1

Last changed : 2f18/2013 1:39:47 PM by JUAN
(modifi=ed aftrer loading)

H

racemic 2F-2,3-epoxynerol
Analysis Method : C:\CHEM324\1\METHODS\JUAN CHIRAL M

FID1 A Front Signal (JAFGF-EP O THERDL_RAL D)
P

=

0

s0-]| TekReliwlge With  Am  Beige  hma i + \‘
1 & i fain (p*sl [ ' .

...{_u.... _.“[..._.__ PR (e E————

1| 15 n4sse 000 L0.46%) .65 00058 | |

d0-| ¥ N0BE  0.M16 L05TH2 45 96155 002590 l

fotals 46556065 1.36373e5 ’ ‘[ : 1I

w4 Erd of Beport

J - ol

2.1 201 212 213 214 215 218 207 28

P Column: CHIRALDEX B-DM

Area Percent Report

52 C/minto 170° C hold 40 min

S59

GC conditions
Sorted By : Signal Injection port 220° C
Maltiplier 3 1. 0000 Split 50:1
Diluticm : 1. 0000 .
Use Mltiplier ¢ Dilutish Huecor with ICTDs Program. 20° C hold 2 min then ramp at 5



Data File C:-\CHEMZ 242 1ZDATANJAFLPLUC DET_Z2F EPOXYNERCOL D

fuicgyg. Operator STLTALT
Aoy, Instrumernit Imstram=srt 1 Liocat ion Wial 1
Injection Date 2514720132 10:21:22 AM o
Irg Voluame Manmaa 11w S F
Accg. Metlhod 2 WCHEMS 2% WMETHODC WJIUAN CHIRAL M
Last chancped 2/14 /2012 10:18:10 AM by JOAN
Analysis Metlhod C: ZWCHEM2 2% I\METHODSWTERPENE CHIRAL. 70 .M OH
Last charcyed T/ 2013 12:18:51 PM by JUAN (2R, 3R)-3
(modified after loadineg)
m—m—m————m————m—————————————=——=——— == ————————————————=—— - == ———————=———==== 68 % ee
FID1 A Front Signal (JAFPLUS-DET_2F_EPOX THEROL.D)
138
1364
12 4-] Peak EetTime Type Width Area
b * [min] [mir] [pa*=]
132 15 12 477 EE 0.0355  19.44167
1 1& 19.70¢ EE 0.0S6E 929, 27454
4 17 21.472 MM 0.0260 3.87732
13—_ 18 21.803 MM 0.0252 0.63212
4 13 22,222 EB 0.04235 11.08464 %
e
213 214 215 218 27 218 219 i

Column: CHIRALDEX B-DM

GC conditions

Sorted By Signal Injection port 220° C
Miltiplier 1.0000 Split 50:1
Diluticn 1. 0000

Use Malrtiplier & Dilution Factor with ISTDs

S60

Program. 90° C hold 2 min then rampat5
52 C/minto 170° C hold 40 min



Darta File C:\CHEMS29%13DATAWDEFAULTE .D
Accg. Operator
Acg. Instrument :: Instrument 1 Location : Vial 1
Injection Date : 2/4/2013 11:25:52 AM
Irg Volume : Manually
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Use Maltiplier & Dilution Factor with ISTDs
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FID1 A Front Signal (DEFAULTF.ON)

pA = §
160 =

r o=
s ] Column: CHIRALDEX B-DM

] GC conditions
IZD—E Injection port 2207 C

1 Split 50:1
100 Program. 90° C hold 2 min then ramp at 5
&5 ] 5% C/minto 170° C hold 40 min
B0
a0
20 . :

71 21.05 211 2115 212 2125 213 2135 214 21,45
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B 7THETed 1. 198IGEd 96 4687
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