Supplementary Materials: Catalytic Enantioselective
Addition of Alkylzirconium
Reagents to Aliphatic Aldehydes

Jade Vaccari, Maria José Gonzalez-Soria, Nicholas Carter and Beatriz Macia *

Division of Chemistry & Environmental Science, Manchester Metropolitan University,
Oxford Road, Manchester M1 5GD, UK; JADE.VACCARI@stu.mmu.ac.uk (J.V.);
mariajo.gonzalez.s@gmail.com (M.].G.-S.); ncarter1990@gmail.com (N.C.)

* Correspondence: b.macia-ruiz@mmu.ac.uk; Tel.: +44-(0)161-247-1416

Table of contents:

GC and HPLC data S-2
NMR spectra for new compounds S-14
IR spectra for new compounds S-23



GC and HPLC data

(R)-1-cyclohexylheptan-1-ol (3aa):
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# Time Area Height Width Area% Symmetry
1 61,319 2737.4 20.4 2.2334 45,935 0
2 65,701 2744.5 13.6 3.367 50,065 8,35E-2
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(R)-2-methylnonan-3-ol (3ba):
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Peak RetTime Type Width Area Height Area
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1 42.615 MF ©.7795 2456.43433  52.52231 49.82649
2 44,909 FM 2.9662 2473,55078  42.66872 50.17368
Totals : 4929,98511 85.19183
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1 43.326 MM
2 44.541 MM
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(R)-3-ethylnonan-4-ol (3ca):
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#  [min] [min] [pA*s] [pA] %
=T| ey [==== |5~ = | =5 e |
1 75.465 MM G.0876 5€7.20984 107.85661 49.30220
Z 75.701 MM 0.0930 ©5B83.26581 104.49026 50.69780
Totals : 1150.47565 212.34687
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Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pAa] %

1 75.104 MM 0.0781 382.42804 81.57475 14.€7638
2 775.246 MM 0.1916 2223.31079 193.39082 B85.32362

fTotals : 2605.73883 274.96558



(R)-2,2-dimethylnonan-3-ol (3da):
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1 42.296 MF 1.1055 5384.67529  81.17917 48.79557
2 47.825 FM 1.4805 5650.49805 63.60886 51.28443
Totals : 1.10352e4  144.78882
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30 35 40 45 50 55 min
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pAal %

1 3B.582 MM 0.5006 404.85330 13.48012 7.86680
2 40.178 MM 1.8991 4741.49707 41.61275 52.13320

Totals : 5146.35037 55.09288



(R)-1-phenylnonan-3-ol (3fa):
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1 16.982 MM 0.9759 3.55032e4 606.35913 50.2469
2 28.831 MM 1.6395 3.51543e4 357.37430 49.7531
Totals : 7.86575e4  963.73343
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1 16.877 MM 0.90871 3867.55762 71.85953 87.1915
2 27.600 MM 1.4819 568.14905 6.38987 12.8085
Totals 4435.70667  77.44940



(E,R)-1-phenylnon-1-en-3-ol (3ga):
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Signal 3: DAD1 C, Sig=216,8 Ref=360,100

Peak RetTime Type Width Area Height Area
i [min] [min] [mAU*s ] [mAU] %

1 19.590 BB 0.4084 3951.60498 150.48300 50.0061
2 34.657 BB 0.7707 3950.63721 78.82470 49.9939

Totals : 7902.24219 229.30770
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1 20.370 BB 9.4321 4175.67285 151.22928 88.8326
2 37.77e BB 9.7183 524.93573 8.69593 11.1674

Totals : 4700.60858 159.92521
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(R)-1-phenylnon-1-yn-3-ol (3ha):
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1 13.738 BB ©.4350 3.67948e4 1244.30371 50.2286
2 41.203 BB 1.0279 3.645599%e4 427.96091 49.7714
Totals 7.32547ed4 1672.26462
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(R)-1-cyclohexyl-6-phenylhexan-1-ol (3ab):
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1 9.654 BV 0.2019 5277.85205 405.38049 49.8557
2 10.626 VB 0.2241 5308.40869 368.46069 50.1443
Totals : 1.05863e4 773.84119
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1 9.667 BV ©0.1802 1261.65015 108.10708 15.6404
2 10.120 W 0.2089 6804.94336 505.95508 84.3596

Totals : 8066.59351 614.06216
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(R)-5-(tert-butyl-dimethyl-silanyloxy)-1-cyclohexylheptan-1-ol (3ac):
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Totals 3.97440e4 1848.09698
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(R)-tetradecan-7-yl benzoate (3ea’):
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(R)-5-bromo-1-cyclohexylpentyl benzoate (3ad’):
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(R)-5-chloro-1-cyclohexylpentyl benzoate (3ae’):
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NMR spectra for new compounds

(R)-3-ethylnonan-4-ol (3ca)
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(R)-tetradecan-7-ol (3ea)

r6

-4

r3

640
080

980

880 |

880 —_—
060

ST

mN,HV —_—
6ET-% ~l
TH'T N
£bT

L

PbT

9T

S5€
95°¢€
85€ N
85t
65°¢€

M

F oo

Fso91

Foosz

F oot

85 8.0 7.5 70 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 20 1.5 1.0 0.5 0.0
f1 (ppm)

9.0

r0.40

r0.35

r0.30

F0.25

+0.20

i

Hm,mN/
LEST

Hm,mwy.
POLT~C
E5'8C~
BB TE~

£9¢E—

LT2E—

r0.15
r0.10
r0.05
4+0.00

10

20

30

170 160 150 140 130 120 110 100 _ 90 80 70 60
f1 (ppm)

180

15



3.0
F1.0

4.0
3.5
F2.5
F2.0
r1.5
0.5
0.0

3ab

(R)-1-cyclohexyl-6-phenylhexan-1-ol (3ab)

r0.26
F0.24
r0.22
r0.20
r0.18
+0.16
r0.14
ro.12
+0.10
+0.08
r0.06
r0.04
-0.02
+0.00
r-0.02

[=] =]
[32] o~
=] T . T
=]
x|
(=}
LS
= 8952
61T €eoz
6b9z
L " 89927
ooy — Nmﬁ\
T oore mm.mm\‘
R.ﬂm\
L m mm.,‘m\
Tres
ZdEp—
[ 1
= 06T N
LS
28]
F oot
L
[ae]
(29—
LS
g
i
L ny
<d
M
LS
[Tp]
"
[
L2
[f=]
LLSET~_
0b'82T
Fa pEEZT
L2
. M~
I me £BTHT—
[ 1
~
=
[ oo
[Tp]
[ g
LS
o

10

20

30

60

70

160 150 140 130 120 110 100 _ 90 80
f1 (ppm)

170

180
16



.
.

(R)-5-(tert-butyl-dimethyl-silanyloxy)-1-cyclohexylheptan-1-ol (3ac)
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(R)-5-bromo-1-cyclohexylpentan-1-ol (3ad)
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(R)-tetradecan-7-yl benzoate (3ea’)
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(R)-5-bromo-1-cyclohexylpentyl benzoate (3ad’)
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(R)-5-chloro-1-cyclohexylpentyl benzoate (3ae’)
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IR spectra for new compounds

(R)-3-ethylnonan-4-ol (3ca):
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(R)-tetradecan-7-ol (3ea):
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(R)-1-cyclohexyl-6-phenylhexan-1-ol (3ab):
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(R)-tetradecan-7-yl benzoate (3ae’):
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(R)-5-bromo-1-cyclohexylpentyl benzoate (3ad’):
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(R)-5-chloro-1-cyclohexylpentyl benzoate (3ae’):
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