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General:

All reactions and manipulations were carried out by using Schlenk-type techniques. Flash column
chromatography was performed on silica gel (70-230 mesh). *H NMR, *C NMR and *'P NMR spectra
were obtained on a JEOL GX-300, Bruker-Avance 300, Varian Unity 300 (300, 75 and 121 MHz
respectively), and Varian Inova Plus 500 (500 for *H and 125 MHz for *3C) spectrometers using TMS
as the internal reference in CDCI; as solvent. All chemical shifts (5) are reported in ppm and coupling
constants (J) are reported in Hz to apparent peak multiplications. 2D NOESY, DEPT and *H/**C HSQC
sequences were used for help the assignments of the *H and **C spectra. IR spectra were recorded on a
Nicolet FTIR Magna 750 spectrophotometer and the characteristic absorption frequencies are reported
in cm™. Optical rotations were performed on a Perkin-Elmer 343 spectropolarimeter (589 nm). Mass
spectra were obtained using a JEOL JMS-SX102A instrument with m-nitrobenzyl alcohol as the matrix
(FAB" mode), and a JEOL JMS-AX505-A (EI mode at 70 eV). Elemental compositions were
calculated within an uncertainty of 5 ppm by using the program installed in the computer system. The
enantiomeric excess were determined by GC-MS analyses employing a Hewlett Packard 5890 (series
I) instrument coupled with a JEOL JMS-AX505-A GC/MS-EI and Agilent Technologies 6890N
coupled with IMS-GC/MS at 70 eV instruments employing a chiral capillary column Cyclodex-3 (0.32
mm X 0.32 mm x 50 m) and He as a carrier gas. HPLC analyses were performed on a Hewlett Packard
1100 system with UV-DAD. Separations were achieved on a Daicel Chiracel OD-H (25 x 4.6mm)
column. X-ray determination was collected on a Bruker SMART APEX CCD area diffractometer by
the -scan method.

Materials:

All reagents were obtained from commercial suppliers and used without further purification. Diethyl
ether and benzene were distilled from sodium-benzophenone and chloroform was distilled from P,0s
under nitrogen. Other solvents were HPLC grade. The Pd(MeCN),Br;, Pd[(R)-BINAP]CI, (1b),
Pd[(R)-BINAP]Br;, (1c), Pd[(S)-BINAP]Br, (1d), Pd[(R)-Tol-BINAP]Br; (1e), Pd[(S)-Tol-BINAP]Br;
(2f) and Pd[(S,S)-CHIRAPHOS]Br, (1g) complexes were prepared according to the literature

procedures.’
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Crystal structure of Pd[(R)-Tol-BINAP]Br; (1e):

Figure S1. X-Ray diffraction structure of catalyst Pd[(R)-Tol-BINAP]Br, (1e). Selected bond lengths
(A): Pd(1)-Br(1) 2.4918(5); Pd(1)-Br(2) 2.4898(5); Pd(1)-P(1) 2.2473(1); Pd(1)-P(2) 2.2613(9);
selected angles (°): P(1)-Pd(1)-Br(2) 158.08(3); P(2)-Pd(1)-Br(1) 159.00(3); P(1)-Pd(1)-P(2) 94.14(3);
P(1)-Pd(1)-Br(1) 90.27(3); P(2)-Pd(1)-Br(2) 88.80(3); Br(2)-Pd(1)-Br(1) 94.733(1).

Preparation of complex 1h:

PdBry(MeCN), + Q\ro benzene \
PPh, N overnight, rt PhR N

Pd

Br/ \

This complex was synthesized by modified method described for the synthesis of PdCI,[(S)-P"N]
reported in the literature.* In a Schlenk tube, PdBr,(MeCN), (174 mg, 0.5 mmol) was suspended in 10
mL of benzene. (R)-2-(2-(diphenylphosphino)phenyl)-4-isopropyl-1,3-oxazoline (186.5 mg, 0.5 mmol)
was added. The suspension was stirred at room temperature for overnight. The yellow precipitate was
collected by filtration, washed several times with diethyl ether and dried in vacuum. The complex was
pure enough for further purposes, but it can be crystallized by the slow diffusion of diethyl ether into a
concentrated solution of the solid in a mixture of dichloromethane:acetone (1:1) to obtain orange
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crystals (yield: 82%). The presence of crystallization solvent in the product was ascertained by *H
NMR spectroscopy. *H NMR (300 MHz, CDCls) & 8.16-8.12 (m, 1H, ArH), 7.75-7.29 (m, 12H, ArH),
6.98-6.92 (m, 1H, ArH), 5.71-5.68 (m, 1H, -CHN), 4.51 (t, 1H, J = 9.3 Hz, -CH,0), 4.36 (g, 1H, J =
4.4 Hz, -CH,0), 2.60-2.54 (m, 1H, CH(CHs),), 0.78 (d, 3H, J = 7.1 Hz, -CH(CHs),), -0.03 (d, 3H, J =
7.1 Hz, -CH(CHs),); 3P NMR (121 MHz, CDCls) & 26.7 (s, 1P, {(R)-P"N}): IR (dissolution in CHCls,
cm™) 1624, 1570, 1247, 1100; MS (FAB*) m/z: 638 [M + 1]*, 560 (100), 478 (13), 402 (18); HRMS
(FAB) m/z calcd for CpyHasBroNOP,Pd [M +1]* 637.9075, found 637.9076; [a]*’b -258.5 (c 0.4,

acetone).
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Figure S2. X-Ray diffraction structure of catalyst Pd[(R)-PHOX]Br,.CH,Cl,(1h); selected bond
lengths (A): Pd(1)-Br(1) 2.511(1); Pd(1)-Br(2) 2.414(1); Pd(1)-P(1) 2.223(1); Pd(1)-N(1) 2.048(3);
selected angles (°): N(1)-Pd(1)-P(1) 88.40(9); N(1)-Pd(1)-Br(2) 174.42(9); P(1)-Pd(1)-Br(2) 89.79(3);
N(1)-Pd(1)-Br(1) 92.61(9); P(1)-Pd(1)-Br(1) 175.06(3); Br(2)-Pd(1)-Br(1) 89.645(1).

Preparation of complex 1i:
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PPh, b Br

Pd(MeCN),Br, * (R)- benzene ®)- >Pd\

PPh, overnight, rt 'T\ Br
PhPh

1i
Complex 1i was prepared by modified method described for the synthesis of Pd[(R)-BINAP]CI,
reported in the literature.? In a Schlenk tube, [(MeCN),]PdBr, (174 mg, 0.5 mmol) and (R)-(Hs)-
BINAP (315 mg, 0.5 mmol) were suspended in 10 mL of benzene. The suspension was stirred at room
temperature for overnigth. The yellow-orange precipitate was collected by filtration, washed several
times with diethyl ether and dried in vacuum. Yield: 75%. *'P NMR (121 MHz, CDCls) & 24.40 (s, 2P,
BINAP); *H NMR (300 MHz, CDCly) & 7.87-7.74 (m, 8H, ArH), 7.36-7.18 (m, 12H, ArH), 6.99-6.93
(m, 2H, ArH), 6.65 (d, 2H, J = 8.1 Hz, ArH), 2.48-2.40 (m, 2H, -CH,), 2.23-2.18 (m, 2H, -CHj), 1.85-
1.77 (m, 2H, -CHy), 1.51-1.20 (m, 10H, -CH,); FAB MS (positive ion mode): m/z: 815 [M" - Br];
HRMS-FAB (m/z): calcd for CasHaoBrP,Pd [M —Br]" 815.0823, found: 815.0827; [a]*% +364 (c 0.2,
CHClIy).

(@) (b)
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Figure S3. X-Ray diffraction structure of catalyst Pd[(R)-Hs-BINAP]Br,.COMe, (1h); selected bond
lengths (A): (a) Pd(2)-Br(3) 2.4778(9); Pd(2)-Br(4) 2.4784(9); Pd(2)-P(3) 2.2731(1); Pd(2)-P(4)
2.2586(1); selected angles (°): P(4)-Pd(1)-Br(3) 169.15(5); P(3)-Pd(1)-Br(4) 163.97(5); P(4)-Pd(1)-P(3)
92.94(6); P(3)-Pd(2)-Br(3) 90.46(5); P(4)-Pd(2)-Br(4) 89.76(5); Br(3)-Pd(2)-Br(4) 89.81(4).

(b) Pd(1)-Br(1) 2.4842(8); Pd(1)-Br(2) 2.4948(8); Pd(1)-P(1) 2.2536(1); Pd(1)-P(2) 2.2632(1);
selected angles (°): P(1)-Pd(1)-Br(2) 163.04(4); P(2)-Pd(1)-Br(1) 160.57(5); P(1)-Pd(1)-P(2) 93.00(6);
P(1)-Pd(1)-Br(L) 88.95(5); P(2)-Pd(1)-Br(2) 90.66(5); Br(2)-Pd(1)-Br(1) 93.08(3).

Preparation of complex 1j:

I | PPh, benzene \Pd/
S \
‘ N overnight, rt ) X N/
= ‘ =

In a Schlenk tube, [(MeCN),]PdBr, (174 mg, 0.5 mmol) and (R)-QUINAP (219.5 mg, 0.5 mmol) were
suspended in 10 mL of benzene. The suspension was stirred at room temperature for overnight. The

Pd(MeCNy,Br, * Ry

yellow precipitate was collected by filtration, washed several times with diethyl ether and dried in
vacuum. Yield: 68%. *H NMR (300 MHz, CDCl5) 8 9.57 (d, 1H, J = 8.0 Hz, ArH), 8.05 (d, 2H, J = 8.0
Hz, ArH), 7.95 (d, 1H, J = 8.4 Hz, ArH), 7.61 (d, 1H, J = 8.5 Hz, ArH), 7.59-7.52 (m, 5H, ArH), 7.41-
7.37 (m, 4H, ArH), 7.31-7.19 (m, 4H, ArH), 6.99-6.91 (m, 3H, ArH), 6.81 (d, 1H, J = 8.4 Hz, ArH);
%p NMR (121 MHz, CDCls) & 35.43 (s, 1P, BINAP); FAB MS (positive ion mode): m/z: 706 [M*];
HRMS-FAB (m/z): calcd for CuHaBrP,Pd [M*] 706.9204, found: 706.9209; : [a]*°> +468 (c 0.21,
CHCly).

General procedure for reductive amination of cyclic ketones.

NH, Pd[(racy-BINAP|Br,

O
i
n = CHCl,, H, (800 psi) R N
24h,MS5 A
2 3

1.0 mmol of cycloaliphatic ketone and 1.3 mmol of aniline derivative were added to a stirred solution
of 0.025 mmol of Pd[(rac)-BINAP]Br,, 1k, in 10 mL of dry chloroform (in a Schlenk tube) and stirred
for 10 minutes. The solution was transferred to a 45 ml stainless steel autoclave (PARR) previously
purged with vacum-N, and containing 50 mg of MS 5A. Subsequently, the reaction was taken to the
desired pressure (800 psi Hy), stirred in an oil bath at 80°C for 24 h. At the end of this period, the gas

was liberated. The solution was analyzed by GC-MS to quantify the remaining substrate, and was later
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concentrated under reduced pressure, affording a crude residue, which was purified by column
chromatography over silica gel (70-230 mesh), and eluted with hexane-ethyl acetate (99/1) to isolate
the corresponding product.
Q N-cyclobutyl-3-(trifluoromethyl)benzenamine (3a). Prepared according to the
D\u CF: general procedure from 2-cyclobutanone (75 pL, 1.0 mmol), m-trifluoromethyl
% aniline (162 pL, 1.3 mmol) and Pd[(rac)-BINAP]Br,, 1k, (22 mg, 0.025 mmol) at 80
°C for 24 h, to provide the title compound as colorless oil (95%). *H NMR (300 MHz, CDCls) & 7.14 (t,
2H, J = 7.8 Hz, ArH), 6.82 (d, 1H, J = 7.5 Hz, ArH), 6.64 (s, 1H, ArH), 6.57 (d, 1H, J = 8.1 Hz, ArH),
3.89-3.78 (m, 2H, -NHCH + -NHCH), 2.39-2.30 (m, 2H, -CH,), 1.80-1.67 (m, 4H, -CH,); °C NMR
(75 MHz, CDCl3) § 147.3, 131.5 (g, J = 31.6 Hz), 129.6, 124.5 (d, J = 272.0 Hz), 115.8, 113.5 (g, J =
3.9 Hz), 108.9 (g, J = 3.9 Hz), 48.7 (-NHCH), 31.0 (-2CH,), 15.2 (-CH,); IR (film, cm™®) 3418, 2926,

2855, 1615, 1517; MS (EI) m/z: 215 (M), 187 (100), 166 (29), 145 (21); HRMS (EI) m/z calcd for
C11H12NF3 (M+) 215.0922, found 215.0922.

CFs N-cyclopentyl-3,5-bis(trifluoromethyl)benzenamine (3b). Prepared according to

O\ the general procedure from cyclopentanone (88 uL, 1.0 mmol), 3,5-
N CF;

. bis(trifluoromethyl)aniline (203 uL, 1.3 mmol) and Pd[(rac)-BINAP]Br,, 1k, (22

3b
mg, 0.025 mmol) at 80 °C for 24 h, to provide the title compound as colorless oil

(93%). 'H NMR (300 MHz, CDCl3) & 7.14 (s, 1H, ArH), 6.95 (s, 2H, ArH), 4.14 (bs, 1H, -NHCH),
3.87 — 3.83 (m, 1H, -NHCH), 2.14-2.05 (m, 2H, -CH5), 1.82-1.67 (m, 4H, -CH,), 1.57-1.48 (m, 2H, -
CH,); *C NMR (75 MHz, CDCl3) & 148.4, 132.3 (q = 32.4 Hz), 123.6 (q = 272.5 Hz), 112.0 (q = 3.0
Hz), 109.5 (q = 3.9 Hz), 54.5 (-NHCH), 33.2 (-CH,), 23.9 (CH,); IR (film, cm™) 3414, 2925, 2848,
1615, 1517; MS (E1) m/z: 297 (M%), 78 (13), 268 (100), 255 (16), 242 (11), 213 (14); HRMS (EI) m/z
caled for C13H13NFg (M™) 297.0957, found 297.0952.

O\ N-cyclohexylbenzenamine (3c). Prepared according to the general procedure from
N cyclohexanone (103 uL, 1.0 mmol), 3,5-bis(trifluoromethyl)aniline (203 uL, 1.3 mmol)
3 and Pd[(rac)-BINAP]Br,, 1k, (22 mg, 0.025 mmol) at 80 °C for 24 h, to provide the

title compound as colorless oil (89%). *H NMR (300 MHz, CDCls) & 7.17-7.10 (m, 2H, ArH), 6.67-

6.55 (m, 3H, ArH), 3.48 (bs, 1H, -NHCH), 3.28-3.19 (m, 1H, - NHCH), 2.08-2.01 (m, 2H, -CH,),

1.79-1.72 (m, 2H, -CH,), 1.67-1.61 (m, 1H, -CH,), 1.43-1.07 (m, 5H, -CH,); *C NMR (75 MHz,

CDCls) & 147.3, 116.7, 113.1, 51.6 (-NHCH), 33.4 (-CH,), 25.9 (-CH,), 25.0 (-CH,); EM-IE (70 eV)
S7



miz: 175 (M*), 146 (8), 132 (100), 119 (22); HRMS (EI) m/z calcd for C1,Hi7N; (M*) 175.1361, found
175.1356.

O\ B 4-bromo-2-chloro-N-cyclohexylbenzenamine (3d). Prepared according to the
N’ ; general procedure from cyclohexanone (103 uL, 1.0 mmol), 4-bromo-2-cloroaniline

N

w (266.5 mg, 1.3 mmol) and Pd[(rac)-BINAP]Br,, 1k, (22 mg, 0.025 mmol) at 80 °C
for 24 h, to provide the title compound as colorless oil (74%). *H NMR (300 MHz, CDCls) & 7.38 (s,
1H, ArH), 7.22 (dd, 1H, J = 8.7 Hz, ArH), 6.55 (s, 1H, ArH), 4.23 (d, 1H, J = 6.60 Hz, -NHCH), 3.33-
3.24 (m, 2H, -NHCH), 2.07-1.84 (m, 2H, -CH,), 1.82-1.78 (m, 2H, -CH,), 1.71-1.64 (m, 1H, -CHy,),
1.48-1.17 (m, 5H, -CH,); *C NMR (75 MHz, CDCl3) & 142.3, 131.4, 130.4, 119.5, 112.6, 106.7, 51.5
(-NHCH), 33.0 (-CH,), 25.8 (CH,), 24.8 (CH,); IR (film, cm™) 3415, 2927, 2850, 1615, 1517; MS (EI)
m/z: 287 (M%), 187 (100), 166 (29), 145 (21); HRMS (EI) m/z calcd for C1,H1sNBrCl (M*) 287.0076,
found 287.0070.
Q N-phenylcycloheptanamine (3e). Prepared according to the general procedure from

N@ cycloheptanone (126 uL, 1.0 mmol), aniline (120 uL, 1.3 mmol) and Pd[(rac)-

32 BINAP]Br,, 1k, (22 mg, 0.025 mmol) at 80 °C for 24 h, to provide the title compound
as colorless oil (92%). 'H NMR (300 MHz, CDCls) § 7.24-7.18 (m, 2H, ArH), 6.73-6.69 (m, 1H,
ArH), 6.65-6.58 (m, 2H, ArH), 3.63 (bs, 1H, -NHCH), 3.54-3.47 (m, 1H, - NHCH), 2.09-2.01 (m, 2H,
-CHJ,), 1.76-1.45 (m, 10H, -CH,); *C NMR (75 MHz, CDCls) & 147.4, 29.4, 116.9, 113.3, 53.7 (-
NHCH), 39.9 (-CH,), 28.5 (-CHy), 24.5 (-CH,); IR (film, cm™) 3404, 2925, 2854, 1602, 1503; MS (EI)
m/z: 189 (M), 146 (14), 132 (100), 120 (38); HRMS (EI) m/z calcd for C13H39N;(M™) 189.1517, found
189.1520.

me N-p-tolylcycloheptanamine (3f). Prepared according to the general procedure from

QN@ cycloheptanone (126 pL, 1.0 mmol), p-toluidine (139 mg, 1.3 mmol) and Pd[(rac)-

; BINAP], Bry1k, (22 mg, 0.025 mmol) at 80 °C for 24 h, to provide the title
compound as colorless oil (91%). *H NMR (300 MHz, CDCls) & 6.97 (d, 2H, J = 7.9 Hz, ArH), 6.51
(d, 2H, J = 8.2 Hz, ArH), 3.76 (bs, 1H, -NHCH), 3.45-3.38 (m, 1H, - NHCH), 2.23 (s, 3H, -Me), 2.03-
1.95 (m, 2H, -CH,), 1.70-1.39 (m, 10H, -CH,); *C NMR (75 MHz, CDCls) & 144.6, 129.8, 126.5,
113.9, 54.4 (-NHCH), 34.7 (-CH,), 28.4 (-CH,), 24.4 (-CH,), 20.4 (-Me); IR (film, cm™) 3400, 2924,
2855, 1617, 1517; MS (EI) m/z: 203 (M*), 160 (5), 146 (25), 68 (100); HRMS (EI) m/z calcd for
C14H21N1(M™) 203.1674, found 203.1678.

S8



Q N-(2-(trifluoromethyl)phenyl)cycloheptanamine (3g). Prepared according to the
N@ general procedure from cycloheptanone (118 uL, 1.0 mmol), o-trifluoromethyl aniline
H
39

(163 pL, 1.3 mmol) and Pd[(rac)-BINAP]Br,, 1k, (22 mg, 0.025 mmol) at 80 °C for 24

h, to provide the title compound as colorless oil (86%). *H NMR (300 MHz, CDCl5) & 7.45 (dd, 1H, J

=7.96, 1.20 Hz, ArH), 7.37 (t, 1H, J = 7.81 Hz, ArH), 6.71-6.66 (m, 2H, ArH), 4.32 (bs, 1H, -NHCH),

3.59-3.56 (m, 1H, -NHCH), 2.07-2.00 (m, 2H, -CH,), 1.76-1.55 (m, 10H, -CH,); *C NMR (75 MHz,

CDCls) & 144.8, 132.9, 126.7 (q =5.5 Hz), 125.3 (d = 272.1 Hz), 115.1, 113.1 (q = 29.0 Hz), 53.3 (-

NHCH), 34.5 (-CH,), 28.2 (CH,), 24.2 (CH,); IR (film, cm™) 3414, 2925, 2849, 1615, 1517; MS (EI)

m/z: 257 (M", 83), 238 (13), 228 (14), 214 (24), 200 (100); HRMS (EI) m/z calcd for C14H1gNF3 (M™)

257.1391, found 257.1389.

Q N-(3-(trifluoromethyl)phenyl)cycloheptanamine (3h). Prepared according to the
N@\CF3 general procedure from cycloheptanone (118 uL, 1.0 mmol), m-
3|: trifluomethylaniline (162 uL, 1.3 mmol) and Pd[(rac)-BINAP]Br,, 1k, (22 mg,

0.025 mmol) at 80 °C for 24 h, to provide the title compound as colorless oil (88%). *H NMR (300

MHz, CDCl3) & 7.25 (t, 1H, J = 7.9 Hz, ArH), 6.91 (d, 1H, J = 7.7 Hz, ArH), 6.76 (s, 1H, ArH), 6.68

(dd, 1H, J = 8.3, 2.2 Hz, ArH), 3.84 (bs, 1H, -NHCH), 3.53-3.46 (m, 1H, - NHCH), 2.05-1.97 (m, 2H,

-CH,), 1.74-1.50 (m, 10H, -CH,); **C NMR (75 MHz, CDCl3) & 147.5, 131.6 (q, J = 32.4 Hz), 129.7,

124.5 (d, J = 272.2 Hz), 116.0, 113.1 (q, J = 3.4 Hz), 109.3 (q, J = 3.4 Hz), 53.6 (-NHCH), 34.7 (-

CHy), 28.4 (-CH,), 24.3 (-CH,); IR (film, cm™) 3425, 2929, 2857, 1614, 1515; MS (El) m/z: 257 (M"),

228 (3), 214 (24), 200 (100), 187 (19). HRMS (EI) m/z calcd for Ci4HigNF3 (M) 257.1391, found

257.1388.

Q @\ N-(3-(trifluoromethyl)phenyl)cyclooctanamine (3i). Prepared according to the
N crs  general procedure from cyclooctanone (132 pL, 1.0 mmol), m-trifluoromethyl
¥ aniline (162 uL, 1.3 mmol) and Pd[(rac)-BINAP]Br,, 1k, (22 mg, 0.025 mmol)

at 80 °C for 24 h, to provide the title compound as colorless oil (88%). *H NMR (300 MHz, CDCls) &

7.13 (dd, 1H, J = 7.8 Hz, ArH), 6.78 (d, 1H, J = 7.8 Hz, ArH), 6.64 (s, 1H, ArH), 6.57 (dd, 1H, J = 8.1,

2.0 Hz, ArH), 3.70 (bs, 1H, -NHCH), 3.45-3.38 (m, 1H, -NHCH), 1.83-1.76 (m, 2H, -CH,), 1.66-1.44

(m, 12H, -CH.); °C NMR (75 MHz, CDCl3) & 147.4, 131.5 (g, J = 31.5 Hz), 129.6, 124.0 (d, J = 272.0

Hz), 115.9, 112.9 (g, J = 3.8 Hz), 109.2 (q, J = 3.8 Hz), 52.4 (-NHCH), 32.3 (-CH,), 27.1 (-CH,), 25.8

(-CH,), 23.9 (-CH,); IR (film, cm™) 3416, 2926, 2850, 1614, 1515; MS (EI) m/z: 271 (M"), 252 (5),
S9



228 (8), 214 (7), 200 (100), 187 (31); HRMS (EI) m/z calcd for CisHaoFsN (M*) 271.1548, found
271.1550.

H N-(3,4-difluorophenyl)cyclododecanamine (3j). Prepared according to the general
5::5 . procedure from cyclododecanone (182 mg, 1.0 mmol), 3,4-difluoromethyl aniline
F (130 pL, 1.3 mmol) and Pd[(rac)-BINAP]Br,, 1k, (22 mg, 0.025 mmol) at 80 °C
for 24 h, to provide the title compound as colorless oil (81%). *H NMR (500 MHz,
CDCl3) 6 6.92 (ddd, 1H, Jy.4 = 9.0, Jn-r = 9.0, 1.5 Hz, ArH), 6.35 (ddd, 1H, Jy.4 = 9.5, Ju-r = 6.5, 3.0
Hz, ArH), 6.23-6.19 (m, 1H, ArH), 3.39-3.35 (m,2H, -NHCH + -NHCH), 1.636-1.57 (m, 1H, -CH,),
1.49-1.24 (m, 21H, -CH,). *H NMR (125 MHz, CDCl3) & 150.9 (dd = 243.7, 13.7 Hz), 144.8 (d =
8.7Hz), 142.5 (dd = 233.7, 12.5 Hz), 117.3 (d = 12.5 Hz), 108.0 (d = 12.5 Hz), 101.3 (d = 25.0 Hz),
50.2 (-NHCH), 40.3 (-CH,), 29.5 (-CHy), 24.3 (-CH,), 24.0 (-CH,), 23.2 (-CHj), 23.1(-CH,), 21.1 (-
CHy); IR (film, cm™) 3475, 2955, 2873, 1614, 1518; MS (El) m/z: 295 (M*, 100), 266 (3), 252 (8), 238
(4), 224 (8), 168 (71); HRMS (EI) m/z calcd for CigH7FoN (M*) 295.2112, found 295.2115.

3

General procedure for asymmetric reductive amination of 2-methylcyclopentanone.

o)
Ny V2 catalyst 1c (2.5 mol %) @\
( >/ + .
R/ F CHClg, Hy (800 psi) SF N’Q
80 °C, 24 h R H
rac-4 MS 5 A 5

1.0 mmol of rac-4 and 1.3 mmol of aniline derivative were added to a stirred solution of 0.025 mmol of
preformed chiral palladium complex in 10 mL of dry chloroform (in a Schlenk tube) and stirred under
nitrogen atmosphere for 10 minutes. The solution was transferred to a 45 ml stainless steel autoclave
(PARR) previously purged with vacum-N,. Subsequently, the reaction was taken to the desired
pressure (900 psi H,), stirred in an oil bath at 80°C for 24 h. At the end of this period, the gas was
liberated. The solution was analyzed by NMR to quantify the remaining substrate and d.r. respectively,
and was later concentrated under reduced pressure, affording a crude residue, which was purified by
column chromatography over silica gel (70-230 mesh), and eluted with hexane-ethyl acetate (99/1) to

isolate the corresponding product.

@\ cis-N-(phenyl)-2-methylcyclopentaneamine (5a). Prepared according to the general
N ﬂ procedure from 2-methylcyclopentanone (106 uL, 1.0 mmol), aniline (120 uL, 1.3
5a
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mmol) and Pd[(R)-BINAP]Br,, 1c, (22 mg, 0.025 mmol) at 80 °C for 24 h, to provide the title
compound as light yellow oil (90%). *H NMR (500 MHz, CDCls) § 7.16-7.12 (m, 2H, ArH), 6.64 (t,
1H, J = 7.8 Hz, ArH), 6.60 (dd, 2H, J = 1.0, 7.8 Hz, ArH), 3.72 (m, 1H, -NHCH), 3.56 (bs, 1H, -
NHCH), 2.31-2.22 (m, 1H, -CHCHs), 2.02-1.36 (m, 6H, -CH,), 0.88 (d, 3H, J = 7.0 Hz, -CHCHs); **C
NMR (125 MHz, CDCl5) & 148.2, 129.1, 116.6, 112.9, 57.2 (-NHCH), 35.8 (-CHCHj3), 32.0 (-CH,),
31.5 (-CH,), 21.2 (-CH,), 14.3 (-CHCHa); IR (film, cm™) 3412, 2957, 2871, 1603, 1507; MS (EI) m/z:
175 (M"), 146 (19), 132 (100), 119 (21); HRMS (EI) m/z calcd for Ci,HisN(M™) 175.1361, found
175.1364; [a]*®> +9.2 (c 0.5, CHCIs); ee = 98% by GC-MS (El) [chiral column: Cyclodex-p;
conditions: Ty = 280 °C; Tget = 280 °C; Tinitia = 30 °C for 3 min; Tina = 200 °C; rate = 1°/min; tg =

31.3 min (minor), tr = 32.2 min (major)]. The relative stereochemistry was assigned by NOE analysis.

Interactions observed by NOE.

With Pd/C the selectivity cis/trans was 62/38.

With catalyst Pd[(R)-BINAP]CI,, 1b: [a]*° +7.8 (c 0.48, CHCIl5); ee = 92% by GC-MS (EI) [chiral
column: Cyclodex-B; conditions: Tiy; = 280 °C; Tget = 280 °C; Tinitiar = 30 °C for 3 min; Tina = 200 °C;
rate = 1°/min; tg = 33.1 min (minor), tz = 34.3 min (major)].

With catalyst Pd[(S)-BINAP]Br,, 1d: [a]*% -11.2 (c 0.5, CHCIs); ee = 95% by GC-MS (EI) [chiral
column: Cyclodex-B; conditions: Tiy; = 280 °C; Tget = 280 °C; Tinitiar = 30 °C for 3 min; Tina = 200 °C;
rate = 1°/min; tg = 31.4 min (major), tg = 32.3 min (minor)].

With catalyst Pd[(R)-Tol-BINAP]Br,, 1e: [0]®p +8.1 (c 0.5, CHCIl5); ee = 89% by GC-MS (EI) [chiral
column: Cyclodex-B; conditions: Tiy; = 280 °C; Teet = 280 °C; Tinitiar = 30 °C for 3 min; Tina = 200 °C;
rate = 1°/min; tg = 32.2 min (minor), tz = 33.3 min (major)].

With catalyst Pd[(S)-Tol-BINAP]Br,, 1f: [a]®p -10.9 (c 0.51, CHCIs); ee = 93% by GC-MS (EI)
[chiral column: Cyclodex-B; conditions: Tis; = 280 °C; Tget = 280 °C; Tinitia = 30 °C for 3 min; Tfina =
200 °C; rate = 1°/min; tg = 33.2 min (major), tg = 34.3 min (minor)].
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With catalyst Pd[(S,S)-CHIRAPHOS]Br,, 1g: [0]® b +8.6 (¢ 0.49, CHCI5); ee = 96% by GC-MS (El)
[chiral column: Cyclodex-B; conditions Tis; = 280 °C; Tget = 280 °C; Tinitia = 30 °C for 3 min; Tfina =
200 °C; rate = 1°/min; tg = 33.4 min (minor), tz = 34.5 min (major)].
With catalyst Pd[(R)-PHOX]Br,, 1h: [a]*’s -7.2 (c 0.53, CHCIl5); ee = 87% by GC-MS (EI) [chiral
column: Cyclodex-B; conditions: Tip = 280 °C; Tget = 280 °C; Tinitiar = 30 °C for 3 min; Teina = 200 °C;
rate = 1°/min; tg = 33.1 min (minor), tz = 34.2 min (major)].
With catalyst Pd[(R)-HsBINAP]Br,, 1i: [a]*5 +9.0 (c 0.5, CHCIs); ee = 98% by GC-MS (EI) [chiral
column: Cyclodex-B; conditions: Tip = 280 °C; Tget = 280 °C; Tinitiar = 30 °C for 3 min; Teina = 200 °C;
rate = 1°/min; tg = 31.3 min (minor), tz = 32.2 min (major)].
With catalyst Pd[(R)-QUINAP]Br,, 1b: [0]* -8.5 (c 0.51, CHCls): ee = 89% by GC-MS (EI) [chiral
column: Cyclodex-B; conditions: Tip = 280 °C; Tget = 280 °C; Tinitiar = 30 °C for 3 min; Teina = 200 °C;
rate = 1°/min; tg = 32.4 min (minor), tz = 33.8 min (major)].
Me cis-N-(3-methylphenyl)-2-methylcyclopentaneamine (5b). Prepared according to the
@\ /Q general procedure from 2-methylcyclopentanone (106 uL, 1.0 mmol), m-toluidine (140
pL, 1.3 mmol) and Pd[(R)-BINAP]Br,, 1c, (22 mg, 0.025 mmol) at 80 °C for 24 h, to
provide the title compound as light yellow oil (90%). *H NMR (300 MHz, CDCls) &
7.10 (t, 1H, J = 7.9 Hz, ArH), 6.55-6.47 (m, 3H, ArH), 3.77 (m, 1H, -NHCH), 3.63 (bs, 1H, -NHCH),
2.37-2.27 (m, 4H, -CHCH; + -Me), 2.10-1.39 (m, 6H, -CH>), 0.93 (d, 3H, J = 6.8 Hz, -CHCHS,); *C
NMR (75 MHz, CDCls) & 148.3, 139.0, 129.2, 117.8, 113.8, 110.2, 57.2 (-NHCH), 35.8 (-CHMe),
32.1 (-CHy), 31.6 (-CH,), 21.8 (-CHa), 21.3 (-CH,), 14.5 (-CHCHs3); IR (film, cm™) 3410, 2955, 2868,
1604, 1511; MS (EI) m/z; 189 (M%), 160 (12), 146 (100), 133 (22); HRMS (EI) m/z calcd for
CisH1oN(M™) 189.1517, found 189.1515; [0]*p +8.2 (¢ 0.5, CHCIs); ee = 93% by GC-MS (EI) [chiral
column: Cyclodex-B; conditions: Tip = 280 °C; Tget = 280 °C; Tinitiar = 30 °C for 3 min; Teina = 200 °C;
rate = 1°/min; tg = 30.2 min (minor), tz = 31.2 min (major)].
Me cis-N-(4-methylphenyl)-2-methylcyclopentaneamine (5c). Prepared according to
\©\ ’Q the general procedure from 2-methylcyclopentanone (106 pL, 1.0 mmol), p-
toluidine (139 mg, 1.3 mmol) and Pd[(R)-BINAP]Br,, 1c, (22 mg, 0.025 mmol) at
80 °C for 24 h, to provide the title compound as yellow oil (91%). *H NMR (500 MHz, CDCls) & 6.95

(d, 2H, J = 8.0 Hz, ArH), 6.53 (d, 2H, J = 8.5 Hz, ArH), 3.69 (m, 1H, -NHCH), 3.35 (bs, 1H, -NHCH),
2.29-2.21 (m, 4H, -CHCHs + -Me), 2.00-1.35 (m, 6H, -CH,), 0.87 (d, 3H, J = 7.0 Hz, -CHCH3); *C
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NMR (125 MHz, CDCls) 6 145.9, 129.6, 125.8, 113.1, 57.5 (-NHCH), 35.7 (-CHCHg3), 31.9 (-CHy,),
31.5 (-CH,), 21.1 (-CH,), 20.3 (-CHs), 14.3 (-CHCHj); IR (film, cm™) 3409, 2955, 2868, 1618, 1518;
MS (EI) m/z: 189 (M%), 160 (17), 146 (100), 133 (37); HRMS (El) m/z calcd for CizHigN(M")
189.1517, found 189.1521; [0]*% +5.2 (¢ 0.5, CHCIs); ee = 95% by GC-MS (EI) [chiral column:
Cyclodex-B; conditions: Tinj = 280 °C; Tget = 280 °C; Tinitir = 30 °C for 3 min; Tgina = 200 °C; rate =
1°/min; tz = 39.0 min (minor), tg = 40.2 min (major)].
Bt cis-N-(4-ethylphenyl)-2-methylcyclopentaneamine (5d). Prepared according to
O\H’Q the general procedure from 2-methylcyclopentanone (106 uL, 1.0 mmol), p-
5d ethylaniline (160 uL, 1.3 mmol) and Pd[(R)-BINAP]Br,, 1c, (22 mg, 0.025 mmol) at
80 °C for 24 h, to provide the title compound as yellow oil (86%). *H NMR (300 MHz, CDCls) & 7.00
(d, 2H, J = 7.9 Hz, ArH), 6.57 (d, 2H, J = 7.9 Hz, ArH), 3.73-3.56 (m, 2H, -NHCH + -NHCH), 2.53
(9, 2H, J = 7.5 Hz, -CH,CHs), 2.33-2.22 (m, 1H, -CHCHs), 1.99-1.39 (m, 6H, -CH,), 1.19 (t, 3H, J =
7.5 Hz, -CH,CH3), 0.88 (d, 3H, J = 7.1 Hz, -CHCHa); *C NMR (75 MHz, CDCls) & 146.1, 132.6,
128.5, 113.1, 57.6 (-NHCH), 35.8 (-CHCH3), 32.0 (-CH,), 31.5 (-CH,), 27.9 (-CH,CHs), 21.2 (-CH,),
16.9 (-CH,CHs), 14.4 (-CHCH3); IR (film, cm™) 3413, 2958, 2869, 1616, 1517; MS (EI) m/z: 203
(M*), 174 (11), 160 (65), 147 (21), 106 (100); HRMS (EI) m/z calcd for Ci4H2N(M*) 203.1674, found
203.1674; [a]®°b +5.9 (c 0.17, CHCI3); ee = 83% by GC-MS (EI) [chiral column: Cyclodex-p;
conditions: Ty = 280 °C; Tget = 280 °C; Tinitia = 30 °C for 3 min; Tina = 200 °C; rate = 1°/min; tr =
51.8 min (minor), tr = 53.1 min (major)].
MeO cis-N-(4-methoxyphenyl)-2-methylcyclopentaneamine (5f). Prepared according
\Q\H’Q to the general procedure from 2-methylcyclopentanone (106 uL, 1.0 mmol), p-
o anisidine (160 mg, 1.3 mmol) and Pd[(R)-BINAP]Br,, 1c, (22 mg, 0.025 mmol) at
80 °C for 24 h, to provide the title compound as yellow oil (78%). *H NMR (300 MHz, CDCls) & 6.76
(d, 2H, J = 8.8 Hz, ArH), 6.60 (d, 2H, J = 8.8 Hz, ArH), 3.74 (s, 4H, -OMe), 3.66 (m, 1H, -NHCH),
3.21 (bs, 1H, -NHCH), 2.30-2.21 (m, 1H, -CHCHj), 1.99-1.34 (m, 6H, -CH,), 0.88 (d, 3H, J = 6.9 Hz,
-CHCH,); *C NMR (75 MHz, CDCls) & 142.3, 114.9, 114.4, 111.7, 58.3 (-NHCH), 55.9 (-OCHs),
35.7 (-CHCHs), 32.0 (-CHy), 31.3 (-CHy), 21.2 (-CH,), 14.3 (-CHCHy); IR (film, cm™®) 3398, 2954,
2869, 1615, 1512; MS (El) m/z: 205 (M"), 190 (10), 176 (18), 162 (100), 149 (38); HRMS (EI) m/z
calcd for CysH1gNO(M®) 205.1473, found 205.1467; [0]*% +8.4 (c 0.5, CHCIs); ee = 96% by GC-MS
(E1) [chiral column: Cyclodex-B; conditions: Tis; = 280 °C; Tget = 280 °C; Tinitiar = 30 °C for 3 min; Trina

=200 °C; rate = 1 °%/min; tg = 54.6 min (minor), tr = 56.2 min (major)].
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CFs cis-N-(3-trifluoromethylphenyl)-2-methylcyclopentaneamine (59). Prepared
/Q according to the general procedure from 2-methylcyclopentanone (106 uL, 1.0 mmol),
i m-trifluomethylaniline (162 uL, 1.3 mmol) and Pd[(R)-BINAP]Br,, 1c, (22 mg, 0.025
mmol) at 80 °C for 24 h, to provide the title compound as colorless oil (80%). *H NMR
(300 MHz, CDCls) 8 7.22 (t, 1H, J = 7.7 Hz, ArH), 6.88 (d, 1H, J = 7.7 Hz, ArH), 6.81 (s, 1H, ArH),
6.74 (dd, 1H, J = 2.0, 7.7 Hz, ArH), 3.90 (bs, 1H, -NHCH), 3.78-3.71 (m, 1H, -NHCH), 2.36-2.22 (m,
1H, -CHCHa), 2.05-1.38 (m, 6H, -CH,), 0.89 (d, 3H, J = 7.1 Hz, -CHCHa); *C NMR (75 MHz,
CDCl3) & 148.3, 131.5 (g, J = 31.3 Hz), 129.6, 124.5 (d, J = 272.2 Hz), 115.9, 113.1 (g, J = 3.6 Hz),
109.0 (g, J = 3.6 Hz), 57.2 (-NHCH), 35.8 (-CHCHs), 32.0 (-CH,), 31.5 (-CH,), 21.2 (-CH,), 14.4 (-
CHCHa); IR (film, cm™) 3436, 2960, 2873, 1615, 1517; MS (EI) m/z: 243 (M"), 214 (16), 200 (100),
187 (15); HRMS (EI) m/z calcd for CisHigNF3(M*) 243.1235, found 243.1239; [o]®p +7.2 (c 0.58,
CHCly); ee = 98% by GC-MS (EI) [chiral column: Cyclodex-f; conditions: Tinj = 280 °C; Tqet = 280
°C; Tinitia = 30 °C for 3 min; Tgna = 200 °C; rate = 1°/min; tg = 17.2 min (minor), tg = 17.6 min
(major)].
With Pd[(S)-BINAP]Br», 1d, []*°5 -10.9 (c 0.55, CHClIs).

59

general procedure from 2-methylcyclopentanone (106 pL, 1.0 mmol), m-chloroaniline

(136 pL, 1.3 mmol) and Pd[(R)-BINAP]BTr;, 1c, (22 mg, 0.025 mmol) at 80 °C for 24 h,

to provide the title compound as colorless oil (86%). *H NMR (300 MHz, CDCls) &
7.05 (t, 1H, J = 7.8 Hz, ArH), 6.63 (s, 1H, ArH), 6.60-6.58 (m, 1H, ArH), 6.47 (dd, 1H, J = 1.8, 7.8
Hz, ArH), 3.83 (bs, 1H, -NHCH), 3.73-3.66 (m, 1H, -NHCH), 2.35-2.21 (m, 1H, -CHCHj), 2.05-1.34
(m, 6H, -CH>), 0.88 (d, 3H, J = 7.2 Hz, -CHCHs); *C NMR (75 MHz, CDCls) § 149.1, 134.9, 130.0,
116.5, 112.4, 111.3, 57.1 (-NHCH), 35.6 (-CHCHs), 31.8 (-CH,), 31.4 (-CH,), 21.1 (-CH,), 14.3 (-
CHCHa); IR (film, cm™) 3423, 2957, 2870, 1598, 1501; MS (EI) m/z: 209 (M"), 180 (21), 166 (100),
153 (22); HRMS (EI) m/z calcd for CioHigNCI(M*) 209.0971, found 209.0969; [a]®s +7.9 (c 0.58,
CHCIy); ee = 91% by GC-MS (EI) [chiral column: Cyclodex-f; conditions: Tinj = 280 °C; Tqet = 280
°C; Tinitia = 30 °C for 3 min; Tgna = 200 °C; rate = 1°/min; tg = 39.8 min (minor), tg = 41.0 min

(major)].

¢l cis-N-(3-chlorophenyl)-2-methylcyclopentaneamine (5h). Prepared according to the
N
H ;
5h
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cl cis-N-(4-chlorophenyl)-2-methylcyclopentaneamine (5i). Prepared according to
O\HQ the general procedure from 2-methylcyclopentanone (106 uL, 1.0 mmol), p-
5i chloroaniline (165 mg, 1.3 mmol) and Pd[(R)-BINAP]Br,, 1c, (22 mg, 0.025 mmol)
at 80 °C for 24 h, to provide the title compound as light yellow oil (88%). *H NMR (300 MHz, CDCls)
§7.09 (d, 2H, J = 8.7 Hz, ArH), 6.53 (d, 2H, J = 8.7 Hz, ArH), 3.90 (bs, 1H, -NHCH), 3.71-3.65 (m,
1H, -NHCH), 2.37-2.22 (m, 1H, -CHCHj3), 2.03-1.34 (m, 6H, -CH,), 0.87 (d, 3H, J = 7.2 Hz, -
CHCHa); *C NMR (75 MHz, CDCl3) & 146.6, 128.9, 121.2, 114.0, 57.4 (-NHCH), 35.6 (-CHCHs),
31.9 (-CH,), 31.4 (-CH,), 21.1 (-CH,), 14.3 (-CHCHa); IR (film, cm™) 3421, 2957, 2870, 1599, 1499;
MS (EI) m/z: 209 (M*), 180 (16), 166 (100), 153 (27); HRMS (EI) m/z calcd for CyoHigNCI(M™)
209.0971, found 209.0968; [a]*°p +10.4 (c 0.5, CHCls); ee = 84% by GC-MS (EI) [chiral column:
Cyclodex-B; conditions: Tinj = 280 °C; Tget = 280 °C; Tinitiar = 30 °C for 3 min; Tina = 200 °C; rate =
1°/min; tg = 32.3 min (minor), tg = 33.7 min (major)].
Br cis-N-(2-bromophenyl)-2-methylcyclopentaneamine (5j). Prepared according to the
CEN’Q general procedure from 2-methylcyclopentanone (106 plL, 1.0 mmol), o-bromoaniline
5 (147 pL, 1.3 mmol) and Pd[(R)-BINAP]BTr;, 1c, (22 mg, 0.025 mmol) at 80 °C for 24 h,
to provide the title compound as colorless oil (75%). *H NMR (300 MHz, CDCls3) & 7.40 (d, 1H, J =
8.1 Hz, ArH), 7.15 (td, 1H, J = 1.5, 8.1 Hz, ArH), 6.70 (dd, 1H, J = 1.3, 8.2 Hz, ArH), 6.53 (td, 1H, J =
1.5, 8.0 Hz, ArH), 4.13 (bs, 1H, -NHCH), 3.80-3.73 (m, 1H, -NHCH), 2.37-2.21 (m, 1H, -CHCHs>),
2.07-1.41 (m, 6H, -CH,), 0.93 (d, 3H, J = 6.9 Hz, -CHCHS3); *C NMR (75 MHz, CDCl3) & 144.6,
132.3, 128.3, 117.2, 112.0, 109.8, 57.4 (-NHCH), 35.9 (-CHCHs), 31.9 (-CH,), 31.5 (-CH,), 21.3 (-
CHy), 14.4 (-CHCH); IR (film, cm™) 3423, 2957, 2870, 1598, 1501; MS (EI) m/z: 253 (M*), 224 (19),
210 (100), 197 (21); HRMS (EI) m/z calcd for C1oH1sNBr(M*) 253.0466, found 253.0467; [a]*% -2.2
(c 0.23, CHCls); ee = 18% by GC-MS (EI) [chiral column: Cyclodex-B; conditions: Tinj = 280 °C; Tet
= 280 °C; Tinitias = 30 °C for 3 min; Tina = 200 °C; rate = 1%/min; tg = 32.3 min (minor), tr = 32.5 min
(major)].
cis-N-(2-trifluoromethylphenyl)-2-methylcyclopentaneamine (51). Prepared
@H’Q according to the general procedure from 2-methylcyclopentanone (106 uL, 1.0 mmol),
T o-trifluomethylaniline (163 uL, 1.3 mmol) and Pd[(R)-BINAP]Br,, 1c, (22 mg, 0.025
mmol) at 80 °C for 24 h, to provide the title compound as light yellow oil (69%). *H NMR (300 MHz,
CDCl3) & 7.37 (dd, 1H, J = 7.96, 1.20 Hz, ArH), 7.28 (t, 1H, J = 7.81 Hz, ArH), 6.84-6.76 (m, 2H,

ArH), 3.90 (bs, 1H, -NHCH), 3.79-3.72 (m, 1H, -NHCH), 2.36-2.22 (m, 1H, -CHCHs), 2.05-1.38 (m,
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6H, -CH,), 0.90 (d, 3H, J = 7.8 Hz, -CHCH,); IR (film, cm™) 3440, 2960, 2877, 1615, 1516; MS (EI)
m/z: 243 (M), 214 (16), 200 (100); HRMS (EI) m/z calcd for Cy3HisNFs(M™) 243.1235, found
243.1239; ee = 95% by GC-MS (EI) [chiral column: Cyclodex-B; conditions: Tiy = 280 °C; Tget = 280
°C; Tinitia = 30 °C for 3 min; Tfina = 200 °C; rate = 1°/min; tg = 37.7 min (minor), tz = 38.2 min
(major)].

General procedure for asymmetric reductive amination of 2-methylcyclohexanone.

o)
é/ (\j/NHZ catalyst 1c (2.5 mol %) O\
+
R/ F CHCl3, H, (800 psi) R
80°C, 24 h
rac-6 MS 5 A

The procedure was the same as 2-methylcyclopentanone.

©\ cis-N-(phenyl)-2-methylcyclohexaneamine (7a). Prepared according to the general
procedure from 2-methylcyclohexanone (121 uL, 1.0 mmol), aniline (120 pL, 1.3

mmol) and Pd[(R)-BINAP]Br,, 1c, (22 mg, 0.025 mmol) at 80 °C for 24 h, to provide
the title compound as colorless oil (91%). %). *H NMR (300 MHz, CDCls) & 7.18-7.13 (m, 2H, ArH),
6.67-6.56 (m, 3H, ArH), 3.64 (bs, 1H, -NHCH), 3.52-3.47 (m, 1H, -NHCH), 2.06-1.98 (m, 1H, -
CHCHa), 1.80-1.35 (m, 8H, -CH,), 0.92 (d, 3H, J = 6.9 Hz, -CHCH3); *C NMR (75 MHz, CDCls) &
147.6, 129.2, 116.5, 113.1, 53.1 (-NHCH), 33.0 (-CHCHs3), 30.3 (-CH,), 28.5 (-CH,), 22.9 (-CH,),
22.7 (-CHy), 15.4 (-CHCH3); IR (film, cm™) 3415, 2926, 2854, 1601, 1504; MS (EI) m/z: 189 (M*),
160 (4), 146 (27), 132 (100); HRMS (EI) m/z calcd for C13HN(M™) 189.1517, found 189.1520; [o]*p
-13.3 (c 0.18, CHCls); ee = 79% by GC-MS (El) [chiral column: Cyclodex-B; conditions: tiy; = 280°
tinitiar = 30° for 3 min; rate = 1.2°/min; tz = 39.3 min (minor), t = 40.3 min (major)]. The relative
stereochemistry of the product was assigned by comparison of *H NMR spectral data reported in the
literatura for non chiral compound.®
With Pd[(R)-Tol-BINAP]Br,, le, [a]®p -11.5 (c 0.53, CHCIs); ee = 73% by GC-MS (EI) [chiral
column: Cyclodex-B; conditions Tinj = 280 °C; Tget = 280 °C; Tinitiar = 30 °C for 3 min; Tina = 200 °C;

rate = 1.2°/min; tr = 39.4 min (minor), tg = 40.3 min (major)].
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MEQ cis-N-(4-methylphenyl)-2-methylcyclohexaneamine (7b). Prepared according to
H’Q the general procedure from 2-methylcyclohexanone (121 pL, 1.0 mmol), p-
L toluidine (139 mg, 1.3 mmol) and Pd[(S)-BINAP]Br,, 1d, (22 mg, 0.025 mmol) at
80 °C for 24 h, to provide the title compound as light yellow oil (91%). *H NMR (300 MHz, CDCls) &
6.98 (d, 2H, J = 8.2 Hz, ArH), 6.55 (d, 1H, J = 8.5 Hz, ArH), 3.49-3.38 (m, 2H, -NHCH + -NHCH),
2.24 (s, 3H, -CH3), 2.06-2.00 (m, 1H, -CHCHs), 1.80-1.35 (m, 8H, -CH,), 0.92 (d, 3H, J = 7.1 Hz, -
CHCHa); *C NMR (75 MHz, CDCl3) & 145.5, 129.8, 125.8, 113.4, 53.5 (-NHCH), 33.1 (-CHCHj),
30.5 (-CHy), 28.7 (-CHy), 23.0 (-2CHy), 20.4 (-CHs), 15.5 (-CHCHa); IR (film, cm™) 3412, 2924,
2855, 1617, 1518; MS (EI) m/z: 203 (M"), 174 (9), 160 (22), 146 (100); HRMS (EI) m/z calcd for
CuH21N(M") 203.1670, found 203.1674; [0]*p +7.6 (¢ 0.5, CHCIs); ee = 75% by GC-MS (EI) [chiral
column: Cyclodex-B; conditions: Tip = 280 °C; Tget = 280 °C; Tinitir = 30 °C for 3 min; Teina = 200 °C;
rate = 1.0%min; tz = 138.6 min (minor), tx = 139.9 min (major)].
E\@\ cis-N-(4-ethylphenyl)-2-methylcyclohexaneamine (7c). Prepared according to the
H’Q general procedure from 2-methylcyclohexanone (121 uL, 1.0 mmol), p-ethylaniline
e (160 pL, 1.3 mmol) and Pd[(R)-BINAP]BTr,, 1c, (22 mg, 0.025 mmol) at 80 °C for
24 h, to provide the title compound as yellow oil (74%). *H NMR (300 MHz, CDCl5) § 7.02 (d, 2H, J =
8.4 Hz, ArH), 6.58 (d, 1H, J = 8.7 Hz, ArH), 3.51-3.47 (m, 2H, -NHCH + -NHCH), 2.56 (g, 2H, J =
7.6 Hz, -CH,CHj3), 2.08-1.99 (m, 1H, -CHCH3), 1.80-1.31 (m, 8H, -CH,), 1.2 (t, 3H, J = 7.5 Hz, -
CH,CHj3), 0.94 (d, 3H, J = 6.9 Hz, -CHCHy); BC NMR (75 MHz, CDCls) 6 145.6, 132.4, 128.5, 113.2,
53.4 (-NHCH), 33.1 (-CHCH3), 30.3 (-CH,), 28.6 (-CH,), 27.8 (-CH,CHj), 22.9 (-CH,), 22.7 (-CH,),
15.8 (-CH,CHs), 15.5 (-CHCH3); IR (film, cm™) 3418, 2926, 2855, 1615, 1517; MS (EI) m/z: 217
(M"), 188 (5), 174 (29), 160 (100); HRMS (EI) m/z calcd for C1sH2sN(M") 217.1830, found 217.1832;
[o]®p -8.8 (c 0.42, CHCls); ee = 62% by GC-MS (EI) [chiral column: Cyclodex-p; conditions: tinj =
280°; tinitial = 30° for 3 min; rate = 1.2%min; tr = 49.8 min (minor), tg = 51.4 min (major)].
cis-N-(2-methoxyphenyl)-2-methylcyclohexaneamine (7d). Prepared according to
?H’Q the general procedure from 2-methylcyclohexanone (121 uL, 1.0 mmol), o-anisidine
R (150 pL, 1.3 mmol) and Pd[(R)-BINAP]BTr,, 1c, (22 mg, 0.025 mmol) at 80 °C for 24
h, to provide the title compound as colorless oil (83%). *H NMR (300 MHz, CDCl5) & 6.87 (td, 1H, J =
1.3, 7.15 Hz, ArH), 6.79 (d, 1H, J = 7.7 Hz, ArH), 6.66-6.61 (m, 2H, ArH), 4.34 (bs, 1H, -NHCH),
3.87 (s, 3H, -OMe), 3.55-3.51 (m, 1H, -NHCH), 2.10-2.00 (m, 1H, -CHCHs), 1.76-1.38 (m, 8H, -CH,),

0.95 (d, 3H, J = 6.8 Hz, -CHCHSs); *C NMR (75 MHz, CDCls) & 146.9, 137.8, 121.3, 115.5, 110.2,
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109.6, 55.6 (-OCHs), 53.0 (-NHCH), 33.3 (-CHCHj3), 30.5 (-CH,), 28.8 (-CH,), 23.2 (-CH,), 22.9 (-
CHy), 15.7 (-CHCHa); IR (film, cm™) 3421, 2926, 2855, 1594, 1498; MS (EI) m/z: 219 (M*), 190 (4),
176 (28), 162 (100); HRMS (EI) m/z calcd for C14H,sNO(M*) 219.1623, found 219.1619; [a]%°p -7.8 (c
0.54, CHCls3); ee = 98% by GC-MS (EI) [chiral column: Cyclodex-B; conditions: Tinj = 280 °C; Tget =
280 °C; Tinitiar = 30 °C for 3 min; Tging = 200 °C; rate = 1.0°/min; tg = 156.1 min (minor), tr = 157.5 min
(major)].
Me°\©\ cis-N-(4-methoxyphenyl)-2-methylcyclohexaneamine (7e). Prepared according
u@ to the general procedure from 2-methylcyclohexanone (121 uL, 1.0 mmol), p-
e anisidine (160 mg, 1.3 mmol) and Pd[(R)-BINAP]Br,, 1c, (22 mg, 0.025 mmol) at
80 °C for 24 h, to provide the title compound as light yellow oil (85%). *H NMR (300 MHz, CDCls) &
6.76 (d, 2H, J = 8.7 Hz, ArH), 6.58 (d, 2H, J = 8.7 Hz, ArH), 4.14 (bs, 1H, -NHCH), 3.74 (s, 3H, -
OMe), 3.43-3.38 (m, 1H, -NHCH), 2.06-1.97 (m, 1H, -CHCHj), 1.65-1.35 (m, 8H, -CH,), 0.91 (d, 3H,
J = 7.2 Hz, -CHCH_); 3C NMR (75 MHz, CDCl3) & 151.6, 141.9, 114.9, 114.6, 55.8 (-OCHs), 54.2 (-
NHCH), 33.0 (-CHCHa), 30.4 (-CH,), 28.5 (-CH,), 22.9 (-CH,), 22.8 (-CHj,), 15.2 (-CHCHa); IR
(film, cm™) 3393, 2925, 2853, 1617, 1512; MS (El) m/z: 219 (M"), 190 (4), 176 (22), 162 (100);
HRMS (EI) m/z calcd for C14HNO(M*) 219.1623, found 219.1625; [a]*% -9.3 (c 0.4, CHCIls); ee =
>99% by GC-MS (EI) [chiral column: Cyclodex-B; conditions: Tinj = 280 °C; Tget = 280 °C; Tinitiar = 30
°C for 3 min; Tfing = 200 °C; rate = 1.0%min; tr = 143.8 min (minor), tz = 144.9 min (major)].

¢l cis-N-(3-chlorophenyl)-2-methylcyclohexaneamine (7f). Prepared according to the
@ Q general procedure from 2-methylcyclohexanone (121 upL, 1.0 mmol), m-chloroaniline
f (136 uL, 1.3 mmol) and Pd[(R)-BINAP]BTr,, 1c, (22 mg, 0.025 mmol) at 80 °C for 24
h, to provide the title compound as colorless oil (90%). *H NMR (300 MHz, CDCl5) &
7.07-7.00 (m, 1H, ArH), 6.62-6.57 (m, 2H, ArH), 6.46 (dd, 1H, J = 1.0, 8.3 Hz ArH), 3.70 (bs, 1H, -
NHCH), 3.48-3.44 (m, 1H, -NHCH), 2.04-1.96 (m, 1H, -CHCH3), 1.83-1.35 (m, 8H, -CH,), 0.91 (d,
3H, J = 6.6 Hz, -CHCHy); BC NMR (75 MHz, CDCls) 6 148.8, 134.9, 130.0, 116.2, 112.4, 111.3, 53.0
(-NHCH), 32.9 (-CHCH3), 30.2 (-CH,), 28.5 (-CH,), 22.9 (-CH,), 22.6 (-CH,), 15.6 (-CHCHSs); IR
(film, cm™) 3425, 2927, 2855, 1597, 1502; MS (El) m/z: 223 (M"), 194 (5), 180 (32), 166 (100);
HRMS (EI) m/z calcd for C13H1gNCI(M*) 223.1128, found 223.1123; [a]*% -9.5 (c 0.46, CHCI5); ee =
93% by GC-MS (EI) [chiral column: Cyclodex-B; conditions: Ty = 280 °C; Tget = 280 °C; Tinitial = 30
°C for 3 min; Tfing = 200 °C; rate = 1.2%min; tr = 28.4 min (minor), tg = 29.7 min (major)].
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cl cis-N-(4-chlorophenyl)-2-methylcyclohexaneamine (7g). Prepared according to
\Q\H’Q the general procedure from 2-methylcyclohexanone (121 uL, 1.0 mmol), p-

79 chloroaniline (165 mg, 1.3 mmol) and Pd[(R)-BINAP]Br,, 1c, (22 mg, 0.025 mmol)
at 80 °C for 24 h, to provide the title compound as colorless oil (82%). *H NMR (300 MHz, CDCls) &
7.09 (d, 2H, J = 8.8 Hz, ArH), 6.51 (d, 2H, J = 8.8 Hz, ArH), 3.59 (bs, 1H, -NHCH), 3.46-3.41 (m, 1H,
-NHCH), 2.04-1.97 (m, 1H, -CHCH3), 1.75-1.36 (m, 8H, -CH,), 0.90 (d, 3H, J = 7.2 Hz, -CHCHy);
B3C NMR (75 MHz, CDCl3) & 146.4, 129.1, 121.0, 114.2, 53.4 (-NHCH), 33.1 (-CHCHj), 30.3 (-CH>),
28.6 (-CH,), 23.0 (-CH,), 22.8 (-CH,), 15.5 (-CHCHy); IR (film, cm™) 3423, 2927, 2856, 1599, 1500;
MS (EI) m/z; 223 (M%), 194 (6), 180 (37), 166 (100); HRMS (EI) m/z calcd for CysHigNCI(M™)
223.1128, found 223.1135; [a]*°b -6.4 (c 0.5, CHCIls); ee = 89% by GC-MS (EI) [chiral column:
Cyclodex-B; conditions: Tinj = 280 °C; Tget = 280 °C; Tinitiar = 30 °C for 3 min; Tina = 200 °C; rate =
1.0°/min; tg = 157.1 min (minor), tz = 157.8 min (major)].

N the general procedure from 2-methylcyclohexanone (121 uL, 1.0 mmol), p-

Br\©\ ,Q cis-N-(4-bromophenyl)-2-methylcyclohexaneamine (7h).Prepared according to
N

n bromoaniline (222 mg, 1.3 mmol) and Pd[(S)-BINAP]Br,, 1d, (22 mg, 0.025 mmol)
at 80 °C for 24 h, to provide the title compound as colorless oil (71%). *H NMR (300 MHz, CDCls) &
7.21 (d, 2H, J = 8.8 Hz, ArH), 6.48 (d, 2H, J = 8.8 Hz, ArH), 3.67 (bs, 1H, -NHCH), 3.46-3.41 (m, 1H,
-NHCH), 2.02-1.97 (m, 1H, -CHCHj), 1.77-1.22 (m, 8H, -CH,), 0.90 (d, 3H, J = 7.2 Hz, -CHCHj);
13C NMR (75 MHz, CDCl5) & 146.8, 132.0, 114.7, 108.0, 53.4 (-NHCH), 33.0 (-CHCHSs), 30.3 (-CH,),
28.6 (-CH,), 23.0 (-CH,), 22.8 (-CH,), 15.5 (-CHCHj); IR (film, cm™) 3434, 2926, 2854, 1600, 1515;
MS (EI) m/z; 267 (M"), 240 (2), 226 (19), 212 (100); HRMS (ElI) m/z calcd for Ci3HsNBr(M")
267.0623, found 267.0631; [o]®p +6.5 (c 0.52, CHCI5); ee = 83% by GC-MS (EI) [chiral column:
Cyclodex-B; conditions: Tinj = 280 °C; Tget = 280 °C; Tinitir = 30 °C for 3 min; Tgina = 200 °C; rate =
1.0°/min; tg = 167.3 min (minor), tz = 168.0 min (major)].

General procedure for asymmetric reductive amination of (R)-3-methylcyclohexanone.

o
é . Q/NHZ catalyst 1c (2.5 mol %) @\ /O

o, R/// CHCl3, H, (800 psi) R/// y )
R-8 9

80°C, 24 h
MS 5 A

The procedure was the same as 2-methylcyclopentanone.
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@\ /O trans-N-(phenyl)-3-methylcyclohexaneamine (9a). Prepared according to the
general procedure from (R)-(+)-3-methylcyclohexanone (122 uL, 1.0 mmol), aniline
% (120 pL, 1.3 mmol) and Pd[(S)-BINAP]Br,, 1d, (22 mg, 0.025 mmol) at 80 °C for 24
h, to provide the title compound as colorless oil (87%). *H NMR (500 MHz, CDCl3) & 7.17-7.14 (m,
2H, ArH), 6.68 (t, 1H, J = 7.2 Hz, ArH), 6.63 (d, 2H, J = 8.0 Hz, ArH), 4.21 (bs, 1H, -NHCH), 3.68-
3.64 (m, 1H, -NHCH), 1.78-1.50 (m, 7H, -CHCH3 + -CH,), 1.38-1.33 (m, 1H, -CH,), 1.09-1.01 (m,
1H, -CH,), 0.91 (d, 3H, J = 6.5 Hz, -CHCH3); *C NMR (125 MHz, CDCl3) & 146.8, 129.2, 117.2,
113.6, 48.1 (-NHCH), 38.6 (-CH,), 33.8 (-CH,), 30.3 (-CH,), 27.1 (-CHCHg), 21.5 (-CHCHs3), 20.5 (-
CH,); IR (film, cm™) 3415, 2923, 2850, 1602, 1504; MS (EI) m/z: 189 (M"), 174 (8), 160 (5), 146
(100), 132 (87); HRMS (El) m/z calcd for CisH1oN(M*) 189.1517, found 189.1514; [a]?’p -13.3 (c
0.48, CHCls3); ee = 91% by GC-MS (EI) [chiral column: Cyclodex-B; conditions: Tinj = 280 °C; Tget =
280 °C; Tinitia = 30 °C for 3 min; Tgina = 200 °C; rate = 1°/min; tg = 132.7 min (major), tr = 133.2 min
(minor)].
The relative configuration was confirmed by NOE experiment and compared with a similar reported

compound.®

Et\@\ Q trans-N-(p-ethylphenyl)-3-methylcyclohexaneamine (9b). Prepared according
to the general procedure from (R)-(+)-3-methylcyclohexanone (122 uL, 1.0

mmol), p-ethylaniline (160 uL, 1.3 mmol) and Pd[(S)-BINAP]Br,, le, (22 mg,
0.025 mmol) at 80 °C for 24 h, to provide the title compound as light yellow oil (90%). *H NMR (500
MHz, CDCls) & 6.99 (d, 2H, J = 8.5 Hz, ArH), 6.54 (d, 2H, J = 8.5 Hz, ArH), 4.02 (bs, 1H, -NHCH),
3.65-3.62 (m, 1H, -NHCH), 2.52 (q, 2H, J = 7.5 Hz, -CH,CHs), 1.76-1.49 (m, 7H, -CHCH3 + -CH,),
1.36-1.30 (M, 1H, -CH,), 1.18 (t, 3H, J = 7.5 Hz, -CH,CH3), 1.07-1.00 (m, 1H, -CH,), 0.90 (d, 3H, J =
6.5 Hz, -CHCHs); *C NMR (125 MHz, CDCl3) § 145.3, 132.6, 128.5, 113.2, 47.8 (-NHCH), 38.9 (-
CHy), 33.9 (-CH,), 30.5 (-CH,), 27.8 (-CH,CH3), 27.1 (-CHCHs), 21.6 (-CHCHs), 20.5 (-CH,), 15.8
(-CH,CHs); IR (film, cm™) 3411, 2924, 2864, 1615, 1517; MS (El) m/z: 217 (M*), 202 (9), 173 (3),
160 (100), 146 (82); HRMS (E1) m/z calcd for C15HosN(M™) 217.1830, found 217.1829; [a]*’s -8.4 (c
0.5, CHCly); ee = 95% by GC-MS (EI) [chiral column: Cyclodex-B; conditions: Ty = 280 °C; Teet =
280 °C; Tinitia = 30 °C for 3 min; Tsina = 200 °C; rate = 1°/min; tz = 149.8 min (major), tr = 150.5 min

(minor)].
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CFa trans-N-(3-trifluoromethylphenyl)-3-methylcyclohexaneamine  (9c). Prepared
/O according to the general procedure from (R)-(+)-3-methylcyclohexanone (122 L,
QH 1.0 mmol), m-trifluoromethyl aniline (162 pL, 1.3 mmol) and Pd[(S)-BINAP]BTr,,
C 1d, (22 mg, 0.025 mmol) at 80 °C for 24 h, to provide the title compound as colorless
oil (84%). 'H NMR (500 MHz, CDCls) & 7.21 (t, 1H, J = 8.0 Hz, ArH), 6.87 (d, 1H, J = 7.5 Hz, ArH),
6.77 (s, 1H, ArH), 6.70 (d, 1H, J = 8.0 Hz, ArH), 4.06 (bs, 1H, -NHCH), 3.70-3.66 (m, 1H, -NHCH),
1.76-1.45 (m, 7H, -CHCHs + -CH,), 1.38-1.32 (m, 1H, -CH,), 1.09-1.01 (m, 1H, -CH,), 0.92 (d, 3H, J
= 7.0 Hz, -CHCHj); 3C NMR (125 MHz, CDCl3) § 147.4, 131.6 (q, J = 31.4 Hz), 129.6, 124.6 (d, J =
271.0 Hz), 115.9, 113.1 (q, J = 3.7 Hz), 109.1 (q, J = 3.8 Hz), 47.6 (-NHCH), 38.6 (-CH,), 33.8 (-
CHy), 30.2 (-CH,), 27.1 (-CHCHs), 21.6 (-CHCHs), 20.4 (-CH,); IR (film, cm™) 3443, 2926, 2857,
1614, 1515; MS (El) m/z: 257 (M*), 242 (7), 214 (100), 228 (2), 200 (74); HRMS (EI) m/z calcd for
CuH1gNF3(M*) 257.1391, found 257.1389; [a]*°b -13.1 (c 0.48, CHCls); ee = >99% by GC-MS (EI)
[chiral column: Cyclodex-B; conditions: Tis; = 280 °C; Tget = 280 °C; Tinitia = 30 °C for 3 min; Tfina =
200 °C; rate = 1°/min; tg = 135.8 min (major)].

¢l trans-N-(3-chlorophenyl)-3-methylcyclohexaneamine (9d). Prepared according to
/OW the general procedure from (R)-(+)-3-methylcyclohexanone (122 uL, 1.0 mmol), m-
N i
) chloroaniline (136 uL, 1.3 mmol) and Pd[(S)-BINAP]Br,, 1d, (22 mg, 0.025 mmol)

9d

at 80 °C for 24 h, to provide the title compound as colorless oil (89%). *H NMR (500
MHz, CDCls) & 7.02 (t, 1H, J = 8.2 Hz, ArH), 6.62 (d, 1H, J = 8.0 Hz, ArH), 6.54 (s, 1H, ArH), 6.43
(d, 1H, J = 8.5 Hz, ArH), 3.90 (bs, 1H, -NHCH), 3.63-3.60 (m, 1H, -NHCH), 1.72-1.43 (m, 7H, -
CHCHs + -CHj), 1.35-1.29 (m, 1H, -CH,), 1.07-0.99 (m, 1H, -CH,), 0.91 (d, 3H, J = 6.5 Hz, -
CHCH3); °C NMR (125 MHz, CDCls) & 148.4, 135.0, 130.1, 116.5, 112.5, 111.3, 47.6 (-NHCH),
38.6 (-CH,), 33.8 (-CH,), 30.2 (-CH,), 27.1 (-CHCHj3), 21.5 (-CHCHS3), 20.4 (-CH,); IR (film, cm™)
3425, 2924, 2861, 1598, 1500; MS (EI) m/z: 223 (M*), 208 (7), 180 (100), 166 (73), 153 (17); HRMS
(EI) m/z calcd for C13H1gNCI(M™) 223.1128, found 223.1125; [0]*% -12.7 (c 0.47, CHCIs); [0]*% -
20.3 (c 0.52, benzene); ee = >99% by GC-MS (EI) [chiral column: Cyclodex-f; conditions: Tiy = 280
°C; Tget = 280 °C; Tinitiar = 30 °C for 3 min; Tina = 200 °C; rate = 1%/min; tg = 189.4 min (major)].

General procedure for asymmetric reductive amination of other substituted rings.

The procedure was the same as 2-methylcyclopentanone.
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©\ cis-N-[2-(3-methoxyphenyl)cyclohexyl]benzenamine (11). Prepared according to the
Ng\ general procedure from 2-(3-methoxyphenyl)cyclohexanone (185 pL, 1.0 mmol),
ome aniline (120 pL, 1.3 mmol) and Pd[(R)-BINAP]Br,, 1c, (22 mg, 0.025 mmol) at 80
°C for 24 h, to provide the title compound as light yellow oil (77%). *H NMR (500 MHz, CDCls) &
7.16 (t, 1H, J = 7.5 Hz, ArH), 7.03 (dd, 2H, J = 8.5 Hz, ArH), 6.84 (dt, 1H, J = 8.5, 1.0 Hz, ArH), 6.80
(t, 1H, J = 8.5 Hz, ArH), 6.68 (dd, 1H, J = 8.0, 2.5 Hz, ArH), 6.56 (tt, 1H, J = 7.5, 1.0 Hz, ArH),
6.41(d, 2H, J = 8.0 Hz, ArH), 3.82-3.79 (m, 1H, -NHCH), 3.70 (s, 3H, -OMe), 3.66 (bs, 1H, -NHCH),
2.98-2.92 (ddd, 1H, J = 11.5, 4.0, 4.0 Hz, -CHArH), 2.12-2.08 (m, 1H, -CH,), 1.92-1.82 (m, 3H, -
CH,), 1.61-1.42 (m, 4H, -CH,) ; *C NMR (125 MHz, CDCls) & 159.5, 147.8, 145.4, 129.1, 128.9,
119.9, 116.6, 113.7, 113.2, 111.3, 55.0 (-OMe), 53.2 (-NHCH), 46.1 (-CHArH), 30.1 (-CH,), 25.87 (-
CHy), 25.83 (-CH,), 20.3 (-CHy); IR (film, cm™) 3424, 2926, 2861, 1598, 1502; MS (EI) m/z: 281
(M*), 252 (3), 238 (18), 224 (3), 159 (19), 132 (100); HRMS (EI) m/z calcd for CigH;ON (M)
281.1780, found 281.1784; [a]*% -36.6 (c 0.21, CHCIs); ee = 80% by GC-MS (EI) [chiral column:
Cyclodex-B; conditions: Tinj = 280 °C; Tget = 280 °C; Tinitir = 30 °C for 3 min; Tgina = 200 °C; rate =
1°/min; tg = 147.0 min (minor), tr = 148.4 min (major)].

@ O/ cis-N-(4-methylcyclohexyl)aniline (13). Prepared according to the general procedure
from 4-methylcyclohexanone (123 uL, 1.0 mmol), aniline (120 uL, 1.3 mmol) and
Pd[(R)-BINAP]Br,, 1c, (22 mg, 0.025 mmol) at 80 °C for 24 h, to provide the title

compound as light yellow oil (74%). *H NMR (500 MHz, CDCls) § 7.15 (dd, 2H, J = 8.5 Hz, ArH),

6.65 (t, 1H, J = 8.0 Hz, ArH), 6.61-6.58 (m, 2H, ArH), 3.73 (bs, 1H, -NHCH), 3.56-3.52 (m, 1H, -

NHCH), 1.77-1.72 (m, 2H, -CH>), 1.66-1.60 (m, 2H, -CH,), 1.57-1.51 (m, 3H, -CHCHz+ -CH,), 0.92

(d, 3H, J = 6.5 Hz, -CHCH3); °C NMR (125 MHz, CDCls) & 147.3, 129.2, 116.7, 113.1, 48.1 (-

NHCH), 30.8 (-CHCHs), 29.7 (-2CHj), 29.2 (-2CH,), 21.3 (-CHCH3); IR (film, cm™) 3425, 2924,

2860, 1601, 1514; MS (EI) m/z: 189 (M*), 157 (3), 144 (6), 132 (100), 118 (14), 106 (11); HRMS (EI)

m/z calcd for C13H1gN(M™) 189.1517, found 189.1515.

13

Lb’“ ¢Fs  N-(2-(trifluoromethyl)phenyl)bicyclo[2.2.1]heptan-2-amine (15). Prepared according

© to the general procedure from norcamphor (110 mg, 1.0 mmol), o-trifluoromethyl

aniline (163 pL, 1.3 mmol) and Pd[(R)-BINAP]Br,, 1c, (22 mg, 0.025 mmol) at 80 °C

for 24 h, to provide the title compound as colorless oil (74%). *H NMR (500 MHz, CDCl3) & 7.41 (d,

1H, J = 8.0 Hz, ArH), 7.32 (t, 1H, J = 7.5 Hz, ArH), 6.71(d, 1H, J = 8.5 Hz, ArH), 6.67 (t, 1H, J = 7.5

Hz, ArH), 4.51 (bs, 1H, -NHCH), 3.76-3.73 (m, 1H, -NHCH), 2.55-2.53 (m, 1H, -CH), 2.32-2.26 (m,
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1H, -CH), 2.20-2.14 (m, 1H, -CH,), 1.68-1.55 (m, 2H, -CH,), 1.50-1.47 (m, 1H, -CHy), 1.42-1.35 (m,
2H, -CH,), 1.30-1.16 (m, 1H, -CH>), 0.84-0.80 (m, 1H, -CH,) ; *C NMR (125 MHz, CDCls) & 145.6,
132.9, 126.8 (g, J = 5.3 Hz), 119.8 (d = 272.1 Hz), 115.3, 113.2 (q, J = 29.4 Hz), 112.6, 54.2 (-NHCH),
39.7 (-CH), 38.9 (-CHy), 38.1 (-CH,), 36.8 (-CH), 29.7 (-CHy), 21.2 (-CH,): IR (film, cm™) 3476,
2956, 2873, 1615, 1519; MS (EI) m/z: 255 (M*, 100), 226 (23), 214 (12), 200 (29), 187 (57), 174 (21);
HRMS (EI) m/z calcd for C14H1sNF3(M*) 255.1235, found 235.1239; [a]*% -15.7 (¢ 0.50, CHCl5); ee =
87% by HPLC (Daicel Chiracel OD-H, eluent hexane-iPrOH =99 1, flow rate = 1ImL min, tg = 6.58

min (major), tg = 7.58 min (minor)].
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Scanned spectra of NMR and GC-MS (EI) or HPLC for all compounds
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Experimento: Noesy
CDC13

varianIinova-500MHz (G)

UNAM. Instituto de Quimica.
Abril-14-2009

Dr-A-Cabrera/Laura-R.P
Clave: Reacc352

No. Registro:
Disolvente:

Pulise Sequence:

(ppm)|

N
H

5a
NOE-Expansions

S52

Fi (ppm)




[ TIC ]

Data : Dr-Cabrera-Armando-962 Date : 16-Feb-120 16:27
Sample: 405 G reacc 321-rac AXS0SHA
Note :
Inlet : GC Ion Mode : EI+
Ion Species : Normal Ion TIC Range : m/z 5 to 650
7413628 2
. | CL
N
H
rac-5a
58
7 T T T T L T T T T T L
S 8 15 28 25 38 35 42 45 sa 55 68 65
Time (min.)
[ TIC ]
Data : Dr-Cabrera-Armando-870 Date : 23-Nov-107 12:41
Sample: 2324 G Reacc 352  AX505HA
Note :
Inlet : GC ) Ion Mode : EI+
Ion Species : Normal Ion TIC Range : m/z 5 to 650
7413628 3
1880 :
N
H
p 5a with catalyst 1c
50
1 1
T T T A T T
" T T T "
5 10 15 20 25 30 35 40 45 %) 55 60 65
Time (min.)
No. RT[min] Area Area% Height Height% Width([sec] INTEG
1 31.35 135.68 1.06 22.01 2.95 5.79 BB
2 31.55 135.08 1.05 20.51 2.75 6.18 BB
3 32.24 12542.16 97.89 704.79 94.31 16.71 BB
£TIC ]
Data Dr ~Cabrera-frmando-878 Date : 23-MNov—187 12:41
Sample: 2324 G Reacc 352 AXS585HA
Mote :
Inlet : GC Ton Mode : EI+
Ion Species : Mormal Ion [MF-Linear]
TIC Range : m<z 5 to G5@ Output RT Range : D.B@ to B9.99 min
?4I’3GEB 3
%1 A
T T T T ——Tt T T T T T T T
H 12 15 28 25 EC) 35 an 45 5@ 55 2] S
[ Mass Spectrum ]
RT : 31.55 min Scan® : 2367-236B-23 Terp : 8.8 deg.C
lon Mode : EI+ Int. : 9.P@
95361 32
o
) 175
o 77 134 106 M3 a8
P Y SIS (S| MU | S (S —
18 28 38 a8 58 2] 78 80 EL] 9@ 11@ 128 133 148 158  16@ 178 1Bw
msz
[ Mass Spectrum J
RT : 32.24 min Scan® : 2419-2483-2555 Temp : B.8 deg.C
Ion Mode : EI+ Int., @ 213.25
2299047 132
10a
175
50 5 .
18 28 29 33 41 SI 55 e 3 186 A A48 174
L T “ 25 iyl i T Lasy ped —ul “l. I] T I. 1 —i—
1a 20 3@ 49 50 60 78 a8 3@ @@ 118 128 138 14@ 1@ 168 178 180
msz
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[ TIC ]
Data

Note
Inlet

: Dr-Cabrera-Armando-151
Sample: 2570 reacc 507 JeolAXS505HA
5 horas
GC
Jon Species

6360573
108 —

58

No. RT[min]

1 30.20
2 30.56
3 31.25
[ TIC 1
Data : Dr-Cabrera-Armando-151

Sample: 2578 reacc, 587 Jeo|AXSESHA

Mote : 5 horas
Inlet : GC

Ion Species : Normal Ion [MF-Linear]
TIC Range : msz 33 to 65@

636@573
188

Normal Ion

Date : 30-Oct-120 12:40

TIon Mode : EI+

TIC Range : m/z 33 to 650

Me
f N
H

5b

Height Height%
31.90 4.91 7.51
34.27 5.28 8.69

8876.89 93.94 583.43 89.81 14.29

: 30-0ct-120 12:40

Output RT Range :

8.88 to 49.99 min

Width[sec] INTEG

Time (min.)

23

T
2

[ Mass Spectrum ]
RT : 38.56 min
Ion Mode : EI+
87149
188

58

e T T

: 2631-2617-2645

: 8.8 deg.C

g7 128 132 133
i Ll lmh —U

42 44 a6 48

Time (min.)

18 28

[ Mass Spectrum ]
RT : 31.25 min
Ion Mode : EI+
1543668
188

1 2631-2678-2727

— T T 1 T
188 118 128 138 148 158

: 8.8 deg.C

146

e
178 188 1

8 288

[T,

183

188

T T '!
188 e 128 138 148 158

S56

T T T
178 188 198 208

mez
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[ TIC ]

Data : Dr-Cabrera-Armando-882 Date : 06-Dec-107 12:14
Sample: 2566 G Reacc 325 AXS0SHA
Note
Inlet : GC Ion Mode : EI+
Ton Species : Noxrmal Ion TIC Range : m/z 5 to 650
20468028 3
198 Me\©\
N
1 H
5¢
50

! ' ! T T T

] 1
9 i | : A ,Mk k A
%} 45

5 10 15 20 25 38 35 4 50 55 60
Timg (min.)
No. RT[min] Area  Area% Height Height% Width[sec] INTEG
1 39.09 683.64 2.42 80.41 3.83 7.98 BV
2 39.25 651.28 2.30 76.03 3.62 8.04 VB
3 40.21 26923.40 95.28 1941.51 92.54 13.02 BB
[ TIC ]
Data : Dr-Cabrera-Armando-B82 Date : B6-Dec-187 12:14
Sample: 2566 G Reacc 325 AXSWSHA
Note :
Inlet : GC Ion Mode : EI+
Ion Species : Mormal Ion [MF-Linear]
TIC Range : msz 5 to G5@ Output RT Range : ©.88 to 62.19 min
2P4EEEZE 3
168
od I\
g1 T T I I S I CHL R S e DL AL B R L RUL BRI ER MR R | T
5 18 15 28 25 3 35 18 15 58 55 Ba
Teme (myn. )
[ Mass Spectrum ]
RT : 33.25 min Scan# : 2941-2916-23962 Temp : 8.8 deg.C
Ion Mode : EI+ Int. : 15.19
159255 1145
188
183
56 133
187 128 . 168
= A S AR A [ |
a —— e e .! : sles il SEETET] TRS— i h .IE i, —p . — il }
8 28 38 48 58 68 78 a8a 9@ 188 118 128 138 148 158 168 178 88 198
mez
[ Mass Spectrum ]
RT : 4B.21 min Scan# : 3813-2933-3123 Temp : 8.8 deg.C
Ion Mode : EI+ Int. : 398.89
4182625 48
188 189
a8 133
128 2 168
1@ 27 33 4l 65 77 A te . | | , 274
a : : W { " I Wl A T1iA L . : )
T T T T T T T T T T M T * T T Ll T T Ll T T T
18 28 3l 48 58 6a 8 88 98 188 118 128 138 148 158 168 178 168 198
meE
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[ TIC ]

Data : Dr-Cabrera-Armando-137 Date : 17
Sample: 2435 G2 Reac 321 y  JeolAXS505HA
Note 5 horas

Inlet : GC Ion Mode
Ion Species : Normal Ion TIC Range

3575688

-Oct-120 10:08

: EI+
m/z 33 to 650

o L 2
N
H
5d
50 A
7 1
N | . BN .
. T T u ] u 1
5 10 15 20 25 39 35 40 45 50 55 60
: Time (min.)
No. RT[min] Area  Area% Height Height% Width[sec] INTEG
1 51.86 376.07 8.32 22.97 6.39 15.37 BB
2 53.16 4143.46 91.68 336.27 93.61 11.57 BB
£ TiC 1
Data : Dr-Cabrera—-Armando-137 Date : 17-Oct-120 10:08
Samplie: 2435 G2 Reac 321 y  JeolAXS@5HA
Note : 5 horas
Inlet : GC Ion Mode : EI+
Ion Species : Normal Ion [MF-Linearl
TIC Range : m7z 33 to 658 Output RT Range : ©.88 to 65.98 min
357188 2
20
E A
8 L B e R A i T L L T T LS (o T
5 j1%) i5 20 25 30 35 49 45 50 55 68
Time (minl)
[ Mass Spectrum 1
RT-: 51.86 min Scan# : 4465-4453-4431 Temp. : 0.8 .deg.C
Ion Mode : EI+ Int. : 4.97
52088 16D
100 i
203
54 132 147
106 ‘ :
s 72 185 ¢ ”Q{ I l EAST f
2 H ] 1 1 l ' I} ) | |
T T T T T T T T T T i T T 1 M T T T - T T M T M B I;' N T T 1 .
18 20 32 4@ 58 60 7’8 80 90 100 119 120 130 148 158 169 178 188 fam 2o 218
m/z
[ Mass Spectrum 1]
RT : 53.16 min Scan# : 4577-4557-4609 Temp : 8.8 deg.C
Te~ Mgde : EI+ Int. : 69.28
725601 160
189 {
243
58
132 147
196 , p 174 ;
39 41 55 65 77 s 13, i . /188
2 ST e L H g ] L A WL . 1, e i
I R A A SN e I S S A [ LS [ BN ISR BN RLE SR KN N NS A% A Eaa N Sy
18 20 38 48 58 60 78 - 80 98 180 119 120 139 140 150 i68- 178 180 199 2880 218
m/z
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[ TIC ]

Data : Dr-Cabrera-Armando-878
Sample: 2389 G Reacc 323 AX505HA
Note :

Inlet : GC

Ion Species : Normal Ion

Date 28-Nov-107 11:49

Ion Mode EI+
TIC Range : m/z 5 to 650

9137214 2
160 —
MeO. :
J N
N H
E 5f
00
k 1
— S o Y
%] 7 T T T T r T v 1 ' 1 '
5 10 15 20 25 30 35 40 45 50 55 60 65
’ Time (min.)
No. RT[min] Area  Area% Height Height% Width([sec]  INTEG
1 54.66 181.96 2.02 14 .44 1.63 11.83 BB
2 56.28 8829.38 97.98 871.36 98.37 9.51 BB
[ TIC 1
Data : Dr-Cabrera-fArmando-878 Date : 28-Nov-187 11:49
Sample: 2383 G Reacc 323 AX5@5HA
Note :
Inlet : GC Ion Mode : EI+
Ion Species : Normal Ion EMF-Linearl
TIC Range : m/z 5 to 650 Output RT Range : 8:89 to 63.99 min
9137214 ’ 2
1
E- T T T T T T T l""|""l"“I'A'"‘I""'\"?"
5 10 15 2e 25 38 35 48 45 50 55 68 B85
Trme {min.)
[ Mass Spectrum ] :
RT : 54.66 min Scan# : 4180-4885-4121 Temp : 8.8 deg.C
Ion Mode : EI+ Int. : 3.94
41319 162
186 i —
149
50 -
" o8 134 148, 178
° | L l i L | : L .
y B T T T T T T T v T 4 T S T T 4 T
18 20 30 49 568 66 8 80 = 98 188 118 128 138 148 158 16@ 178 188 (3@ 2080 218
m/z
[ Mass Spectrum ]
RT :-56.28 min Scan# : 4222-4188-4266 Temp.: 8.0 deg.C
Ton Mode : EI+ Int. =+ 127.18
182
lBS]E - 285
58 o6 143
134 136 X
> 18 28 41 S5 g5 77 197 ¢ 76 190
od hat S i e b el ol L ¢ b
18 28 30 4@ 58 68 7’6 88 98 198 118 128 138 148 158 168 176 188 198 200 2i@

msz
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[ TIC ]
Data :
Sample:
Note
Inlet GC .

Ton Species : Noxrmal Ion

Dr-Cabrera-Armando-505
857 G Rx-321-s8 AXS505HA

.

8321073

.

Date 26-Mar-120 10:16

Ion Mode : EI+
TIC Range : m/z 5 to 650

2
188
CF3
4 N
H
4 5q
58
i
L e e S e e B e B e e B B L e e e e A m
2 4 6 8 18 12 14 16 18 20 22 24 26 28 38 32 34
: Time (min.)
No. RT [min] Area  Area% Height Height% Width([sec] INTEG
1 17.22 211.29 0.95 33.69 4.41 5.89 BV
2 17.64 22132.42 99.05 729.55 95.59 28.49 VB
[ 7IC 1
Data . Dr-Cabrera-Armando-505 Date : 26-Mar-120 1@:16
Sample: 857 G Rx-321-s AX5@5HA
Note :
Inlet s GC. . Ion Mode : EI+
Ion Species : Normal Ion [MF-Linear]
TICJRange": “m7z:5 10658 Output RT Range : 8.00 to 35.38 min
8321873 »
188
58
T L T T B 4| T T ¥ ‘t T T T T T T ¥ ‘l ¥ "' T
2 4 & 8 19 12 14 16 18 28 22 24 26 28 3B 32
Time tmrn.)
[ Mass Spectrum 1
RY :.17.22 min Scan¥ :1292-1283-1482 Temp. : 8.8 deg.C
Ton Mode v EI+ Int. : 7.45
78144 208
108 It
50
174 : 243
o8 . 161 17e.s 187 |y 214
17 7 48 55 a1 ,39{,131 145 < ” p; l T aae '
a £ i I 1 ] i | | |t £l | dl I
|‘ B T T T T T T H g | & »l; l“ b ‘I' T
28 48 68 89 198 128 148 168 188 208 228 248 268
miZ
[ Mass Spectrum ] )
RT: l?'784 min Scan# £:1324-1283-1482 Temp' :° 0.0 deg.C
Ion HMode El+ Int. : 203.84
.2137384° 208
a8 [
50
i 243
. 174 187 ] 214
145 181 ¢ . 2 Sz
1@ 2728 ar 33 g7 g 117 13e 131 ‘ | [ | g
@ v NG [ RS PN AR T A S A oo Lo ol ok Bk
T T T T 1 T L] T 1 T "‘ | ‘ k3
20 48 68 86 120 120 148 160 180 208 220 240 268
m/z

S68



INSTITUTO DE QUIMACA, UNAM/ EHS

Dr. A. Cabrera/ LauraR. P,
Clave. Reacc514
Disolvente: CDCI3

Hidrogeno—-1

10¢
L8'0 — .
i —
080T = NN

P9€°9.

0927 e

€877 ———

087 ———

589 g_,/; 4
e R — =

Y Jp— = b
e — =

€68 ——

39 33

gws —

09’9 —

X : parts per Million : 1H .

parts per Million : 16

X

PLL'L

X : parts per Million : 11

£06'0
wr
96'0

Eclipse 300 MHz Jeot (E)

16-01-09
No. de registro: 0038

S69
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X 1 parts per Million : 1H



00z

€1 2 uonIAl Jod spred : X

A
233
g88

ys

ge

0’01 00t ooy 008 009 00, 008 0°06 0001 0011 0071 00LT (X 48 0°0ST 0091 o'oLY 0081 0°06E 000
J Y ! 1 sada e ooy Lesaraascn Tossaeseselsaae sy baaesan ey | R R RN | NS A Toeivaaisy | FE NN bovaaraaey basssengan Ly vs v Lastcaiaran | FE TR | SR baaaaaaae Lossvaesas 1o
w I“
rS
*
B 2
8
~
3 : =
- *N
| g EE B
2 &z ©
_ o 23
- ) 2
» R ;
w
& = 28
2 S
-]
3

= 1920 “0msI3a1 9p ON
60-10-9¢C

(3) 1091 ZHW 00€ 3sdrpog
g1-ouogr)y

€10QD PRSI
T-1590vY 2ATD

"d g eIne] feINqe) V I

SHH /INVNN ‘VOIWINO 9d OLNLILSNI

S70



[ TIC ]
Data Dr-Cabrera-Armando-922
Sample: 57 G reacc 514 AXS505HA
Note
Inlet GC
Ion Species

:

Normal Ion

Date

: 14-Jan-120 12:05

Ion Mode : EI+
TIC Range : m/z 5 to 650

6367218 2
128 cl
4 ©\N
H
5h
58 -
1 1
3
g..._. —— N e
IllIII|rIIII'IIII|||||IIII1Illl|IIII"_Il|l||lll|llfl'[|ll|||
5 1@ 15 20 23 30 35 40 43 58 58 68
Time (min.)
No. RT[min] Area  Area%¥ Height Height% Width[sec] INTEG
1 40.17 474 .94 4.23 55.11 8.27 16.16 VB
2 41.00 10678.02 95.09 602.60 90.43 16.64 EB
3 43.55 6.68 0.68 8.67 1.30 8.30 BB
[ TIC 1]
Data : Dr-Cabrera-Armando-922 Date : 14-Jan-128 12:85
Sample: 57 G reacc 514 AXSE@5HA
Note :
Inlet : GC Ion Mode : EI+
Ton Species : Mormal Ion [MF-Linearl]
TIC Range : m”z 5 to 658 Output RT Range : 2.88 to B1.56 min
EBEI%IB 2
1 3
23----|- T T 'I'"’l”"l""l""r}'L"'l' AP A e | T
3 18 15 28 25 38 35 48" 45 58 55 68
Time (min.)
[ Mass Spectrum ]
RT : 48.17 min Scan¥ : 3818-2977-3B82« Temp : 0.9 deg.C
Ion Mode : EIL+ Int. = 7.24
75969 166
188 P
289
e 3@ 148 153 188 1
a1 ss 75 I ‘
a i . . |; . { . —l . . L ll!h I!I . |I|| 3 l‘. . . 1] \
1% 28 - 38 48 58 6@ 78 ea 98- 18@ 118 128 13@ 148 158 168 178 188 198 288 218 228
- moE
[ Mass Spectrum ]
RT : 41.88 min Scan#® : 38/2-3835-3154 Temp : 8.8 deg.C
Ion Mode : EI+ Int. : 122.46
1284853 166
1% 5] i{
2@
® 138 148 153 i
18 2729 33 4l 55 75 77 12z . ; 68 19
8 . o S ‘.Ir A ‘.’I - . . Lol l!. il . i, !: £ R il .
18 28 38 48 58 6@ 78 a8 98 188 118 128 138 148 158" 168 178 18@ 198 288 218 220
msE
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[ TIC ]

Data : Dr-Cabrera-Armando-918 Date : 12-Jan-108 13:12
Sample: 32 G Reacc 512 AX505HA
Note
Inlet : GC Ion Mode : EI+
Ion Species : Normal Ion TIC Range : m/z 5 to 650
13611%9978 2
7 L
b N
H
| 5i
50
|
8- ""I""Iv"'"l""l‘"'I'"'IA'“"'|‘"'I“"I""I'A'_/'\'I""‘
5 10 15 20 25 30 35 40 45 50 55

Time - (min.)

No. RT[min] Area Area% Height Height% Width[sec] INTEG

1 32.30 2149.23 7.73 134.85 9.47 14.97 BB

2 33.79 25647.76 92.27 1288.72 90.53 18.69 BB
[ TIC 1
Data  : Dr-Cabrera-fArmando-318 Date : 12-Jan—1@B 13:12
Sample: 32 G Reacc 512 AXS@5HA
Note :
Inlet '+ .GC Ion Mode : EI+
fon Species : Normal Ion [MF-Linear]
TIC Range : m/z 5 to 650 Output RT Range : 8.90 to 60.88 min

13618970 2
100
5@
1
8- T T T T = |IL T T T s
5 18 15 29 25 3. 35 49 45 58 55

Time €min.)
[ Mass Spectrum 1]

RT :'32.38 min Scan# : 2420-2336-2439 Temp : 0.8 deg.C
Ion Mode : EI+ Int. : 25.34
265691 166
108 {
289
58
127 139 153
i i 180
111 N ;
29 33 A1 29 75 91 . l ] ] 208
wi 1 ply ' R [T SN P 1) alt od il i
2 T i 1' | T T T ‘ T l:' v T T X T =T T 1
20 408 60 8@ 18 129 140 168 180 208 228 49 268
m/z
[ Mass Spectrum 1
RT :.33.73 min Scan# : 2532-2481-2625 Temp : 8.2 deg.C
ITon Mode : EI+ Int. : 228.58 .
23396797 166
277} {
209
59 4
130 153
. o tez { 188
TR TR T
AN A e B v L il L . AR IL ,
4 T T T T T T T T T T el T LI 1
20 48 (514) BG 100 128 148 168 180 200 220 240 268
msz
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[ TIC ]

Data : Dr-Cabrera-Armando-924
Sample: 88 G reacc 515 AXS505HA
Note :

Inlet : GC

Ion Species : Normal Ion

674747
108 —

Date : 15-Jan-120 14:48

Ion Mode : EI+

TIC Range : m/z 5 to 650
2

Br
| CC
H
5]

268

r"\\,.’ Ko L/\ A » L
0 : , : : : : : : , : : :
5 10 15 20 25 30 35 40 45 50 55 60
Time (min.)
No. RT[min] Area  Area% Height Height% Width[sec] INTEG
1 32.32 631.92 24.50 5l1.16 29.19 11.60 BV
2 32.59 902.94 35.01 61.51 35.09 13.78 VB
3 61.44 1044.29 40.49 62.61 35.72 15.66 BB
£ TIC 1
Data : Dr-Cabrera-Armando-3924 Date : 15-Jan-120 14:48
Samplie: B8 G reacc 515 AXSB5HA
Note :
Inlet .: GC Ion Mode : EI+
Ion Species : Normal Ion [MF-Linearl
TIC Range : m/z 5 to 650 Output RT Range : 8.98 to 64.99 min
5 x : ;
@;3 MRS T A g T T LI !“' L R AL A B BRI L B T T A
S 19 15 20 25 30 3s 48 45 58 55 60
Time (min.)
[ Mass Spectrum ]
RT :32.32 min Scan# : 2422-2356-2846 Temp : 8.8 deg.C
Ion Mode : EI+ Int. : 7.14
74822 218
108 [
130 253
508
184 138
18 pg 41 55 7 s 17 118 144 171 173 ; 224
@ [ i L i TH— I ” N il lII! H. lv“ S 11 .
20 40 60 8@ 189 120 149 160 180 200 220 240
m/z
[ Mass Spectrum ]
RT : 32.59 min Scan# : 2442-2356-2846 Temp : 8.0 deg.C
Ion Mode : EI+ Int. : 7.86
82410 2ie
100
138 233
58
184 199 224
18 39 41 55 77 91 92 R 144 157 PEA 1 ‘
P N [T i Il i . s ] 'uh IM‘ ILI, : i
28 40 60 808 108 120 148 168 180 209 220 240 260
m/z
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[ TIC ]

Data : Dr-Cabrera-Armando-916
Sample: 31 G Reacc 511 AXS505HA
Note

Inlet : GC

Ion Species : Normal Ion

Date :

Ion Mode :
TIC Range : m/z 5 to 650

09-Jan-108 07:58

EI+

2861486 >
(2,0
1 N
H
1 CF3
| 51
50
] 1l
B T T T - T ‘
T T T T T T T
5 10 15 20 25 30 35 40 45 50 55 60
Time (min.)
No. RT[min] Area Area% Height Height% Width([sec] INTEG
1 37.77 112.96 2.27 16.64 5.94 6.37 BV
2 38.21 4858.82 97.73 263.57 94.06 17.31 VB

L TIC 1 R
Data. : " Dr<Cabrera-Armando-916 Date : @9-Jan-108 ©97:58
Sample: 31 G Reacc 511 AXS85HA
Note :
Inlet ': GC Ion Mode : EI+

Ion Species : Normal Ion [MF-Linearl]

TIC Range::'m7z 5 to 658 Output RT Range

:.0.88 to 64.99 min

2861486 2
102
58
1 S
Pl = . =SS AR e AJ&4‘... 2 RS
5 19 15 28 25 38 35 49 43 b7 § S5 §=
Time {min.)
{ Mass -Spectrum 1
RT 1 32.77 min Scan¥ . : . 2838-2821-2983 Temp : 0.9 deg.C
Ion Mode : EI+ Int. @ 6.82
72577 208
198 i
58
243
174 {
i y 187 214
28 41 55 TS ) l i | i
a T ‘. r' L T T T T : T I ;} 1 ! T i T o
28 40 60 80: 190 128 140 168 180 200 228 248
m/z
[ Mass Spectrum 1
RT . 38.21 min Scan¥ :-2863-2821-2903 Temp : 8.8 deg.C
Ton Mode : EI+ Int. :'79.81
844064 208
184 i
56 243
1
. 145 172 - /187 214
17718 29 334t S g2 95 17 138 131 ¢ L i l e
B N : e L - " A OBV | - N A 1 AN L ' "_2 . adl
28 48 68 8a 108 120 148 168 180 208 228 248
m/z
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[ TIC ]
Data : Dr-Dr-Cabrera-Armando-841 Date : 23-Oct-107 15:37
Sample: 2118 G reacc 309 AXS05HA

Note :
Inlet : GC Ion Mode : EI+
Ion Species : Normal Ion TIC Range : m/z 5 to 650
19332308 2
188 —
] N
H
] 7a
58
| 1
L B m e o L I L e B L R e e e
10 20 30 40
Time (min.)
No. RT[min] Area  Area%  Height Height% Widthl[sec] INTEG
1 39.34 3215.02 10.67 270.85 12.52 11.15 BB
2 40.35 26924.89 89.33 1892.75  87.48 13.36 BB
[ TIC 1
Data : Dr-Dr—Cabrera—Armando-841 Date : 23-Oct-187 15:37
Sample: 2118 G reacc 303 AXS@SHA
Note :
Inlet : GC Ion Mode : EI+
Ion Spectres : Normal Ion [MF-Linear]
TIC Range : m/z 5 to 658 Output RT Range : 8.80 to 42.58 min
19932308 2
100
58
. i
B T T T Ll T 1 T I T T T l T T I‘ T T T 3 T ,L\| T
2 4 6 8 18 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42
Time (min.)
[ Mass Spectrum I
RT : 39.34"min Scan# : 2951-2938-2980 Temp : 0.8 deg.C
Ion Mode : EI+ Int. : 81.10
846135 132
189
50
146
27 93 o6 18
18 39 41 S5 65 / ¢ 160 188
7} H . bt ol H L, - uley AR .||. b ' ’ . 1]
T T T T T T T T T T T T T T T T T T T T
1 208 30 40 50 60 70 80 90 109 11@ 128 138 140 150 168 178 188 190 208
. m/z
[ ‘Mass-Spectrum 1
RT : 48.35 min Scan# : 30627-2998-3125 Temp : 9.0 deg.C
Ion Made : EI+ Int. : 398.54
4158754 32 183
5@ 146
196 \is
77 33 .
18 27 29 33 Al 55 s ‘ ” ' 168 188,
2 ; — i TN” ] {u 1. by i 1l i Al i

T T T T T T T T 1
10 20 30 40 50 68 78 8P 98 106 | 317] 128 138 140 150 160 176 188 198 200
m/z
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File: 1236-Reac327-2
Sample: Dr-Cabrera
Instrument: JEOL GCmate

Date Run: 06-02-2009 (Time Run: 08:50:34)

Inlet: GC Tonization mode: EI+
139.95
3600000 Me
3200000 N
H
2800000
7b
2400000
2000000
1600000
1200000
800000- B
‘°°°°°’kf ﬂ
'/"-—— W
L[ — S — - S e - ,777_ﬁ~arr,J:
Scan , 1|000 2000 , 3000 4000 5000 6000 7000 ‘8000 9000 10001 ,
L1000 00 (3000 4000 5000 . 6000 7000 ..., 8000 .. 9000, 10000
Min. 60 70 80 90 100 110 120 130 140 150 160 170 180
File: 1236-Reac327-2 Date Run: 06-02-2009 (Time Run: 08:50:34)
Sample: Dr-Cabrera
Instrument: JEOL GCmate
Inlet: GC Tonization mode: EI+
Scan: 6805 R.T.: 138.62
Base: m/z 1465 5.1%FS TIC: 838064 #lons: 19
100 146
80~ 28
o-|
o 18 203
0
33
20 160
120
133
|
| O N ANNTY SN SR N . . -
e 2o 4o o so 160 120 130 160 180 260 230
File: 1236-Reac327-2 Date Run: 06-02-2009 (Time Run: 08:50:34)
Sample: Dr-Cabrera
Instrument: JEOL GCmate
Inlet: GC Tonization mode: EI+
Scan: 6921 - 9.95
Base: m/z 1463 27%FS TIC: 3925680 #lons: 43
100 146
s0-
o0
203
%
40|
160
20 120
28 133
w o 107
ss
” Loyl [ . J ?i,r,mu I el
vz 2o 4o oo so 160 120 150 160 180 260 230
Peak Table
Peak Label RIC Scan Range Baseline at Total Area Background
138.62 TIC 6793-6829 6784-6788 14388850 8469663
139.95 TIC 6905-6941 6895-6899 49880378 8273759
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Peak Area

5919187
41606619
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[ TIC ]

S89

Data : Dr-Cabrera-Armando-515 Date 02-Apr-120 09:44
Sample: 799 G Rx 131 AXS05HA
Note
Inlet : GC Ion Mode : EI+
Ion Species : Normal Ton TIC Range : m/z 5 to 650
14305751 2
190 Et
N
1 H
4 7c
58
1
-1 T T T T T T T T T T ‘K'*'/\.“—"‘r‘———'.—
-5 10 15 20 25 30 35 40 45 50 55 60 65
Time (min.)
No. RT[min] Area Area% Height Height% Width[sec] INTEG
1 49.87 5331.06 19.06 396.18 23.05 12.64 BV
2 51.44 22645.32 80.94 1322.93 76.95 16.07 VB
LTI 1
Bata : De=Cdbrera-Armando-515 Date : @2-Rpr-120 @9:44
Bample: 799 G Re 131 AXSO5HA
Nete t
intet = GC Ion Mode : EI+
Ton Specied i Normgl Ion [MF-Linearl
TIC.Range § #/z 5 to 659 Output RT Range : 8.90 to 65.99 min
14385751 2
168
S8 1
a T T T T T = T T = T A» T . T T
5 19 15 20 25 30 35 20 45 5@ 55 68 65
Time (min.)
[ Mass Speetrum ]
RT. > 49.87 min Scan¥ :-3741-3716-3876 Temp : 8.8 deg.C
fon'Mode = EI+ Int. :.96.78
1814833 168
18- h
217
S0
174
196 132134 147 ¢
g 41 55 2?2 1857 ) 282 !
@ . {lﬁ , g 3‘?‘”" o — f,nl L r,n\l gt }lH : !sdl |'| L ;’lBB .f lII
i@ 28 30 4@ S& 68 B 80 98 188 118 128 139 148 158 168 170 (80 190 280 218 220
f Mass Spectrum ] i ’
RT 2751 44 win' Scant : 3859-3716-3876 Temp : 0.9 deg.C
Int. . : 343.36
168
21?2
174
165 132 134 147 [
18 2729 39 A1 55 7 185 ¢ \’ 1 I 188 202
BRI \n'l' i iy i - i, Jl]. N .n||. I| L H i f l.‘
20 38 49 S0 6@ 72 8@ 98 168 118 120 138 14@ 158 168 170 188 198 2800 210 220
m/z
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Peak Label

156.13
157.58

File: 1209-Reac525
Sample: Dr-Cabrera
Instrument: JEOL GCmate
Inlet: GC

30000000

27000000-|

24000000

21000000

18000000

15000000

12000000

9000000

6000000

3000000

TIC b
Scan 7800

7809,
Min. 150

File: 1209-Reac525
Sample: Dr-Cabrera
Instrument: JEOL GCmate
Inlet: GC

Scan: 8321 R.T.: 156.13
Base: m/z 162; 3.5%FS TIC: 474176

100

80

20-

e USRS

Date Run: 05-28-2009 (Time Run: 15:26:08)

Tonization mode: EI+

OMe
7d

8100 8200
154 155

Date Run: 05-28-2009 (Time Run: 15:26:08)

Tonization mode: EI+

L

15758

File: 1209-Reac525
Sample: Dr-Cabrera
Instrument: JEOL GCmate
Inlet: GC

Scan: 8447 R.T.: 157.58

106

Date Run: 05-28-2009 (Time Run: 15:26:08)

Tonization mode: EI+

Base: m/z 219; 99.6%FS TIC: 30437712

]

60-

40-

20 55

az

‘ul
mz 50

RIC Scan Range
TIC 8301-8337
TIC 8421-8457

77 130|
65 80 95 il
ﬁ_gn,i ..JLJAL i .JMH,J” L
100

176
136

108

Peak Table

Baseline at

8339-8343
8469-8473

S92

. 30309915
#lons: 16
219
20‘0 Zél) .
#Ions: 109
219
204
b J .
200 250

Total Area Background

6642961 2632589

397293413 12381400

Peak Area

4010372
384912013



MeO

INSTITUTO DE QUIMICA, UNAM / EHS
Dr. A. Cabrera/ Laura R. P.

Clave: reace341

7e

906'0
0£6'0 —= —=

964°0T

TETT

L96'¢

/3
LLWJ\/JAML.

068°€ _:}

X : parts per Million : 1H

< par

€8€:
e —— %\

8LI'T

195'9
e 86579 — —=
t Sy
R =

09TL ——

eclipse 300 MHz Jeol (E)

10-03-08

No. de registro: 0957

Hidrogeno—1
FY

disolvente: CDCI3

S93

1.0

2.0

4.0

7.0
1H

parts per Million

X
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Date Run: 06-01-2009 (Time Run: 11:53:06)

File: 1214-REACC341
Sample: Dr-Cabrera
Instrument: JEOL GCmate

Tonization mode: EI+

Inlet: GC
1449
36000000 [}
{
j
32000000
MeO //
|
|
28000000 |
N !
H J
24000000- 1’
7e |
20000000 1}
|
|
16000000
12000000 JJ
|
|
8000000 |
|
|
4000000 |
S S : 36436021
T T T SR i 7=
Scan 680 6900 7000 7100 7200 7600 7700
oo 00 %% 000, ... 7100,
Min, 139 140 _ 141 142 143 148 149
File: 1214-REACC341 Date Run: 06-01-2009 (Time Run: 11:53:06)
Sample: Dr-Cabrera
Instrument: JEOL GCmate
Inlet: GC Tonization mode: EI+
Scan: 7260 R.T.: 143.87
Base: m/z 18; 3.3%FS TIC: 383712 #lons: 6
100 18
50
28
P 162
%
40
205
20
33 ]
mrz 2o 4o G0 do 160 120 130 160 180 260 220
File: 1214-REACC341 Date Run: 06-01-2009 (Time Run: 11:53:06)
Sample: Dr-Cabrera
Instrument: JEOL GCmate
Inlet: GC Tonization mode: EI+
Scan: 7350 R.T.: 144.9
Base: m/z 219; 99.6%FS TIC: 36824000 #lons: 124
100+ 162 219
80— 176
60
Yo
136
40
108 149
123
55
20
42 65 77 1 130
92
20 53| }47 g ‘ o5 ’ 1 NT‘ ’ 190 204
AT A il I.JL_ IMJ'\H\’\ il \IL,JLH. S — | .‘L . .‘1
m/z 20 40 60 80 100 20 140 160 180 200 220
Peak Label RIC Scan Range Baseline at Total Area Background
143.87 TIC 7247-7283 7235-7239 7461277 6447096
144.9 TIC 7324-7360 7372-7376 637084535 10078603
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Peak Area

1014181
627005932
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[ TIC ]

29-Jan-120 15:20

Data : Dr-Cabrera-Armando-944 Date :
Sample: 219 G reacc 519 AXS0S5HA

Note

Inlet : GC Ion Mode

Ion Species : Normal Ion

ET+

TIC Range : m/z 5 to 650

3946166 5
N cl
N
H
7f
50
1
— e A A
0~ s e e e
5 10 15 20 25 30 35 40 45 50 35 60
Time (min.)
No. RT [min] Area  Area% Height Height% Width([sec] INTEG
1 28.48 443.20 3.40 35.05 11.12 11.87 BV
2 29.72 12604.04 96.60 . 280.19 88.88 42.24 VB
L TICY
Data : Dr-Cabrera-fArmando-944 Date : 29-Jan-128 15:20
Sample; 219 G reace 519 AXSBSHA
Note :
Inlet = GC Ion Mode : EI+
Ion Species -+ Normal Ion [MF—Linear]
TIC Range : m/z § to 658 Output RT Range : 8.00 to 60.31 min
3046166
188
58
1
8 L T T T T T L T T T T T
5 12 15 28 25 38 35 49 45 50 55 6@
Time (min.)
[ Mass Spectrum ]
RT : 28,48 min Scan% : 2134-2128-2264 Temp : 8.8 deg.C
Ion-Made® : EI+ Int. : 7.19
75975 166
1ea i
se /223
a5 127 148 53 8@
2g 39 41 / 91 m ] ‘ 1
. : i | i i 1l | i |
g M ¥ T T T T T T T T
28 49 68 80 1068 2@ 140 168 180 208 220 240
n/z
{’Mass Specteum 1
RY : 29.72 mia Scan¥  2227-2128-2264 Temp : 0.8 deg.C
Ion Mode : EI+ Int. :56.32
590518 IIEG
182
2 723
1 189
140 i
127 138 - 153
18 29 39 ,‘” /55 75 1'31 117\ N I’ I |’ || ’194 222 l
2 : H b | A i YN ORI 1 Y RIVR T i i Ml
T T T T T T T T T T T T
28 48 62 88 100 128 140 1689 188 208 220 240
m’z
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630000

490000

420000

350000~

280000

210000

File: 1211-REACC362
Sample: Dr-Cabrera
Instrument: JEOL GCmate
Inlet: GC

140000
70000
TIc
Scan
Min.
Peak Label
157.17
157.83

File: 1211-REACC3I62
Sample: Dr-Cabrera
Instrument: JEOL GOmate
Tnlet: GC

Scan: 8410 R.T
Base: m/z 18; 2

S7.17

100 3

Inlet: GO

Scan: 8468 R.T.: 157.83

Date Run: 05-28-2009 (Time Run: 19:16:44)

Tonization moede: ET+

Cl

79

Date Run: 05-28-2009 (Time Run: 19:16:44)

Tonization mode: El+

TIC: 212576

18747
A

157.83

Date Run;: 05-28-2009 (Time Run: 19:16:44)

Tonization mode: BT+

Base: m/z 166; 4% FS TIC: 671136

e : | <o
RIC Scan Range
TIC 8397-8423
TIC 8455-8481

™ 150
Peak Table
Baseline at
8385-8389
8490-8494

S101

Total Area

3629883
7812256

Hlons: &

Hilons: 18

Background

3379220
3305930

A AR A A i I
N N N e L W T T TR TR R Y A

Peak Area

250663
4506326
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File: 1204-Reac526
Sample: Dr-Cabrera

Instrument: JEOL GCmate

Date Run: 05-27-2009 (Time Run: 14:07:47)

Inlet: GC . Tonization mode: EI+
T
14000000
| Br ‘
12000000 i
N
H
10000000
7h
B00000D
6000000
4000000 !
2000000 101".1”
bl
i
U
e S B T — S e — 18581707
Gean ! 8000, T o b S hiard 1500
Min. 150 1585 160 170 175 180
File: 1Z204-ReacS526 Diate Run: 05-27-2009 (Time Run: 14:07:47)
Sample: Dr-Cabrera
Instrument: JEOL GOmate
Inlet: GO Tonization mode: EI+
Scan: 9290 B.T.: 167.32
Base: miz 212; S.A%%GEFS TIC: 1814032 #lons: 41
108 anz
i
Ry 269
so 130
. 1
8
A
224
= 184
20— 17
4z a1 LR ‘ 14 i
I I| i - L, u. .||.r . ||, L | . ,l I “, || . |l
s 0 100 150 200 250
File: 1204-Reac526 Date Run: 05-27-2009 (Time Run: 14:07:47)
Sample: Dr-Cabrera
Instrument: JEOL GCmate
Inlet: GC Tonization mode: EI+
Scan: 9349 R.T.: 168
Base: m/z 2103 41%FS TIC: 15824944 #lons: 103
100 210
s0
267
w 130
55 184 224
20 - 117 h 197
8 28 65 76 o o7 T 157 ||
1 ,;ILM i, ("1 ll .,
vz so 160 150 200 250
Peak Table
Peak Label RIC Scan Range Baseline at Total Area Background Peak Area
157.17 TIC 8397-8423 8385-8389 3629883 3379220 250663
157.83 TIC 8455-8481 8490-8494 7812256 3305930 4506326
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Peak Label

132.75
133.25

File: REACC 532 Date Run: 05-26-2009 (Time Run: 13:24:55)
Sample: Dr-Cabrera
Instrument: JEOL GCmate

Inlet: GC Tonization mode: ET+
132.75
5500000-|
5000000~
4500000
4000000-|
3500000~
3000000
2500000
2000000~
1500000
1000000
500000
5558656
Scan
Min.
File: REACC 532 Date Run: 05-26-2009 (Time Run: 13:24:55)
Sample: Dr-Cabrera
Instrument: JEOL GCmate
Inlet: GC lonization mode: EI+
Scan: 6298 R.T.: 132.75
Base: m/z 146; 25%FS TIC: 5622400 #lons: 48
. 146
132
5o
139
i
»s
"
an
R L]
20 - 198
T oa T | ‘ 174 !
L gL A (4 , ,
- £ o0 150 250 300 a0
File: REACC 532 Date Run: 05-26-2009 (Time Run: 13:24:55)
Sample: Dr-Cabrera
Instrument: JEOL GCmate
Inlet: GC Ionization mode: EI+
Scan: 6341  R.T.: 133.25
Base: m/iz 18; 2.7%FS TIC: 496576 #lons: 12
108 1%
£ 2
146
132 |
60—
"
189
a0
ay
N 33 I
P sa T Tate T T ze Tae T T Taee T T ke
Peak Table
RIC Scan Range Baseline at Total Area Background Peak Area
TiC 6286-6310 6274-6278 51692778 4175630 47517148
TIC 6329-6353 6360-6364 6197332 4020182 2177150
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File: 1039-REACCS38F
Sample: Dr-Cabrera
Instrument: JEOL GCmate

Date Run: 05-25-2009 (Time Run: 12:20:07)

Inlet: GC Tonization mode: EI+
|4.|.BI
2000000 |;I Et
il
1800000 |
| | N ‘y
1600000 i'| H
I 9b
1400000 |
i |
1200000 | |
1000000 i|
00000 [
[
I
400000 ::
200000
N — - 7| 2163104
Scan LATL PR TRO0 ) iy PO . TR 4.1 + 7600 7700
Min, 142 143 144 145 146 147 148 149
File: 1039-REACCS538F Date Run: 05-25-2009 (Time Run: 12:20:07)
Sample: Dr-Cabrera
Instrument: JEOL GCmate
Inlet: GC Ionization mode: EI+
Scan: 7780 R.T.: 149.88
Base: m/z 174; 9.8%FS TIC: 2192880 #Ions: 3
100 174
217
80 160
60
Y
40 106
121
132 147
204
202
P10 T 7 l | |
| Loy 7 | R .
wrz so 100 150 200 250
Date Run: 05-25-2009 (Time Run: 12:20:07)
lonization mode: EI+
Secan: 7836 R.T.: 150.52
Base: m/z 18; 9%FS TIC: 135792 #lons: T
100 ™
w0
EL]
174
o | 7
- 1650
Al
ELS |
L] |
P 0 100 140 200 50
Peak Table
Peak Label RIC Scan Range Baseline at Total Area Background
149.88 TIC 7768-7792 7801-7805 19318740 1071222
150.52 TIC 7824-7848 7856-7860 1571026 1086492
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Peak Area

18247518
484534
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Peak Label

File: 1183-reac-535
Sample: Dr-Cabrera
Instrument: JEOL GCmate

Date Run: 05-25-2009 (Time Run: 19:05:23)

Inlet: GC Tonization mode: EI+
135.88
40000000 CF3
36000000~
4 N ’u///
32000000 H
trans-8c
28000000
| (Table 3, entry 3)
24000000
20000000
16000000
12000000
8000000
4000000-]
L . ) S | , D S 40847787
TIC 5 - e T T 7  EamEae : e e
Sean .. 1000 2000,.,,,,,3000, ., 4000 ..., 5000 ... 6000 7000 8000 . 9000 . 10000
Min. 60 70 80 90 100 110 120 130 140 150 160 170 180
File: 1183-reac-535 Date Run: 05-25-2009 (Time Run: 19:05:23)
Sample: Dr-Cabrera
Instrument: JEOL GCmate
Inlet: GC Ionization mode: EI+
Scan: 6569 R.T.: 135.88
Base: m/z 214; 99.6%FS TIC: 40759472 #Ions: 163
100 200 214
1 257
1 161
80|
60-1
%
404 55 174
187
96 145
42
20| 81
69 166 2
J 91 u7 3 180
L S A |
e ‘.'ll R Y P O T Ll..lI 9N T O ' B . —
m/z 50 100 150 200 250 300 350
Peak Table
RIC Scan Range Baseline at Total Area Background Peak Area
TIC 6557-6581 6547-6551 478247767 4150451 474097316
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File: REACC-537 Date Run: 05-26-2009 (Time Run: 09:02:42)
Sample: Dr-Cabrera
Instrument: JEOL GCmate

Inlet: GC Ionization mode: EI+
189.4
] Cl
50000000~
45000000-
] N "o,
40000000 H
| ad
35000000
30000000
25000000~
20000000-|
15000000
10000000
5000000-
I
TIC S TR e o aa i e D0096671
Scan ..1009, 2000 .00 ... 7900, 8O0 ® looo0 | 11000 12000 13000 14000 ...
Min. 60 80 1 140 200 220
File: REACC-537 Date Run: 05-26-2009 (Time Run: 09:02:42)
Sample: Dr-Cabrera
Instrument: JEOL GCmate
Inlet: GC Ionization mode: EI+
Scan: 11201 R.T.: 1894
Base: m/z 223; 99.6%FS TIC: 53914192 #lons: 153
1004 127 166 180 223
80
60-|
%
55
40+
] 42
20 ) 11117
] 6
S8 97
65
29 1 ‘ l
1 I | g,h‘h“,;.‘ll L N
m/z 50 100 250 300 350

S120



68°T pE'0 b8 1
9570 26T 00°T
[ L s e I s

SN

O

T

ZT

T

a

Lndzs :@suanbag asingd
HT :8LLd

2T-v0-0T

zi9 oJ3sibet op "ON

(9) ZHW STT BAOGUI UBLJBA

A1 ojuswIadx]

£1040 :3juaALos!d

1£400/00¥3Y :19ARLD

wi3ige] "y 40

HOI ®oLWIND 3P OINFIISUI "WV N'N

S121



orT 091
wdd 02 1] _ 09 08 007 . 021 o7

-
“ -
. w
5 @
o @
s a
wu
(L
-~~~y
o~
TR
~Noan
B o w
o r
|
1L
= ~ w
W % o H W.l W /_...
. « [ - e
“ w 3 n o @ s @
=1 o W pud @ nl
pA 5° a1 s 8
- N a
(-3
wa
=
-3
wn
- 9
m &
:
IT . Lndzs :asusnbag asind
oo DET :2Ll4d
ZT-r0-0T
zZ9 oJaisibes ap "ON
_a_ (9) ZHHW 521 _BAOUL UBLJIEA

OET Ojuswlaadx]
£1200 :9juaAlosid
TE400£20838Y 3ABLD

Bla4qeDd "y "J0
HOI ®oLWLND 8P OINFPISUT "W Y NN

S122



(wdd) 714
¢'T 0°2 6°2 0°€ S°€ 0°F S% 0°S §°S 0°9 §°9 0°/

..__“...___._._..__.__.___..____._.__..____..__._.__.____..__._

A 4™
2 H] -l - -
° an o ” ”
. -9
—5
- —t
- L
e & -] e o —£
] . ° ”|N
ae s ® N
- ”. ® » -
e -
{{wd
, -

SNO

HOI

1T

ZT

Ksaou :aduanbag asind

ZT-p0-0T

229 oJ3sibay ap “oN

(9) 2ZHK 005 ®AOUT UBLIBA
ASI0N o3jusw}iadxl

£1000 :23usAlostg

T£40029009Y :9ARLD

vaadqe] "W "Ja

BDWLND 2P OINILISUY "H'V NN

S123



File: REACC -700F31-2
Peak Table
Peak

147.88
1454
148.43

Compound MName Peak

147.88 TIC 10452-10465
148.4 TIC 10518-10531 10518, 105632 141140616

File: REACC -700F31.2
Sample: Dy Laurs Rublo
Imstrument: TEOL GCmate
Tnlet: GC

1000000

o b

foan 8000

[T
File: REACC -700F31-2
Sample: Dr Laura Rubio
Instrument: JEOL GCmate
Inlet: GC

Scam: 10366 R.T.: 147.08
Base: m/z 132: 11.3%FS TIC: 1557808

1004

Page 1
Iustitute de Quimica (UNAM)

Date fenn: 0706-2012 s Time Rum: 1620515,

Tamizarion mede: ETo

OMe
11 |

Date Run: 07-06-2012 (Time Run: 16:05:13)

TIonization mode: EI+

18

106 b

File: REACC -700F31-2
Sample: Dr Laura Rubio
Instrument: JEOL GCmate
Inlet: GC

Scan: 1052
Base: m/z L.

1458.43
FS TIC: 11463152

1004

l \‘.\“\‘l\\ 1]
1% 150 £ 2o o

Date Run: 07-06-2012 (Time Run: 16:05:13)

Tonization mode: EI+

RIC Scan Range Baseline at

14843 TIC 0-0

10455

IFRYE
o 1%

208
| ' “Iﬂulhhl L I L

Total Area Background Peak Area Percentage

16561208 15102734 1458474 9.80298967
127721241 13419375 90.1970103

0 0 0 0 0
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Total Area
14877849

Total Percent
100
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Data File C:\HPCHEM\1\DATA\COA0Q0028.D ) Sample Name: Reacc733F%Quiral
Chiralpak IA Hex/iPrOH/ 929/1 flujo 0.5 mL/min

Injection Date : 01/06/12 8:38:50 PM

Sample Name : Reacc725F9Quiral Vial : 1
Acg. Operator : BErendira Garcia

Method : C:\HPCHEM\1\METHODS\QUIRAL.M

Last changed : 01/06/12 7:11:45 PM by Erendira Garcia

(modified after loading)

mAU
) % Ho GFs
N
A7
400 15
300
200
&
100 =
0 _.'_ i — e —— e tete-Sell
o0 g8 " & 78 G 13 15 175 " 20 min
Area Percent Report
Sorted By S Signal
Multiplier : 1.0000
Dilution n : 1.0000

Signal 1: DAD1 E, Sig=330,16 Ref=off
Results obtaired with enhanced integrator!

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
T 6.584 BV 0.2941 1.23782e4 568.26147 93,2883
2 7.585 VP 0.1831 890.56598 76 .88500 6. TALT
Totals : 1.32688e4 645.14648

=%% End of Report **=*

ee= 8057 ~81%
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