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1. General information

» All commercially available reagents, including solvents (tetrahydrofuran THF, 2-methyltetrahydrofuran = 2-
MeTHF, cyclohexane = Cy, ethyl acetate = EA), were used as received.

» Room temperature means 18 — 25 °C.

« Analytical thin layer chromatography (TLC) was performed on TLC silica gel plates (0.25 mm) precoated with
a fluorescent indicator. Visualization was effected using ultraviolet light (A = 254 nm) and/or a aqueous solution
of KMnOQs. Flash chromatography (FC) was performed on 40-63 um silica gel with mixtures of solvents.

* High-resolution mass spectra were obtained at the ICOA of the Université of Orléans by electrospray ionization
using a Q-TOF analyzer.

* NMR spectra were recorded on a 400 MHz spectrometer. '"H NMR chemical shifts were referenced to the
residual solvent signal; *C NMR chemical shifts were referenced to the deuterated solvent signal. Multiplicity
was defined by DEPT 135 analysis. Data are presented as follows: chemical shift & (ppm), multiplicity (s = singlet,
d = doublet, t = triplet, g = quartet, m = multiplet, br = broad), coupling constant J (Hz), integration.

« dr was determined by NMR analysis of the crude reaction mixture.

« Compounds 5aaa,’ 5aba,’ 5fba,? 5haa,” 5hda,’ 5hag,’ 5hah," 5iaa’ and 5kaa' have been previously
described.

2. Prices/availability of aliphatic iodides vs bromides

Prices (France) for common aliphatic iodides and bromides, reported from the Sigma-Aldrich web site
(https://www.sigmaaldrich.com/FR/fr).

Compound Amount Price Quality Stabilization

>7| 100 g 51.00 € 99% Copper
>—Br 100 g 28.00 € 99%

~o~ 100 mL 76.30 € For synthesis
NN

Br 100 mL 2710 € For synthesis

\)\I 100 g 343.00 € 98%+ Copper

\)\ 100 g 38.40 € 98%
Br

4\|

100 g 356.00 € 95% Copper
0,
Br 100 g 86.10 € 98%
A~~~ 100 g 71.30 € 98%

Br 100 g 28.00 € 98%

Not available - -

N

/T\ 25 183.00 € 95%
;

o=

25 mL (~42 g) 444.00 € 97%

M. Pinaud, E. Le Gall, M. Presset, J. Org. Chem. 2022, 87, 4961-4964.
2T. Hou, P. Lu, P. Li, Tetrahedron Lett. 2016, 57, 2273-2276.
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E>—Br 25 mL 37.00 € 98%+

~o~o~ 100 g 75.00 € 98%+

N~~~ BT 100 g 2310 € 98%
|

O/ 100 g 249.00 € 98%
Br

O/ 100 g 31.20 € 98%

A~~~ | 509 52.80 € 98%

A~ ~~U-BT 100 53.40 € 99%

©—| Not available

OBr 25g 92.80 € 97%

3. Formation and reactivity of organozinc reagents generated in THF or

MeCN

Comparison of the preparation and reactivity in the Mannich reaction of organozinc compounds originating from
primary alkyl bromides (reaction in THF described herein) and alkyl iodides (reaction in MeCN as described in

JOC 2022).
Entry | Alkyl halide Sggsl';zlzgc yield | ptannich adduct Yield
®
1 ~o~ 19% \/\)\@ NR
() "
\/O I N
2 \/O\g/\)\©
® .
0
0 N
3 62%
)J\O/\/\/I )J\O/\/\)\Q
() .
| N
4 N///\/ 99%
N///\)\©
® -
5 I 60% 7 N
/\O)J\/\/\/I AOJ\/WK@
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(0]

®

()

6 Ph _~_PBr 68% Ph\/\)\@ 56%
®
N
7 Ph _~_PBr 68% Ph \/\)\@\ 68%
OCH;
0

56%

8 H3CO\/\/ Br 76% H3CO\/\)\©\
CHj;
O

()

41%

9 UL 61%
FM\)\@
(6]

()

10 EtO,C _~ ~_Br 66%
Etozc\/\/\)\Ej/ocH3

59%

4. Organozinc reagents

Zn (6.0 equiv)
LiCl (1.0 equiv)

Br
Alk Me,SiCl (20 mol%) Alk

1 BrCH,CH,Br (60 mol%) 2
THF or 2-MeTHF (1 M), 80 °C, 16 h

ZnBr

In air, a 30 mL reaction tube equipped with a stir bar was charged with zinc dust (3.92 g, 60 mmol, 6.0 equiv)
and LiCl (0.42 g, 10 mmol, 1.0 equiv) and purged with Ar. THF or 2-MeTHF (10 mL, C = 0.5 M) was added and
the resulting suspension was treated with chlorotrimethylsilane (0.25 mL, 2 mmol, 20 mol %) and stirred at room
temperature for 2 min. 1,2-dibromoethane (0.52 mL, 6 mmol, 60 mol %) was added dropwise and the resulting
suspension was at room temperature for 5 min. The alkyl bromide 1 (10 mmol, 1.0 equiv) was added and the
reaction was stirred at 80 °C for 16 h. After cooling to room temperature, the solution was centrifugated at
3500 rpm for 15 min. The concentration of the solution of organozinc reagent was determined by iodometric

titration of the resulting supernatant.

Organozinc reagent | — >">ZnBr Ph" >~ ZnBr HsCO™ ™>">znBr | NC” ™" ZznBr
Yield in THF (%) 71 i 76 63
Yield in 2-MeTHF
(%) 66 68 - 77
Organozinc reagent | "~_~_~zng; | EtO,C">">ZnBr EtO,C” """ ZnBr
Yield in THF (%) i i i
Yield in 2-MeTHF
(%) 61 37 66
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ZnBr ZnBr
Organozinc reagent \( /\( <:>—ZnBr ZnBr

Yield in THF (%) 55 69 - 14

Yield in 2-MeTHF
(%)

5. Mannich reactions

R! R2
O \N/
znBr + R R? 4
Alk- T N A
H H” >R 50°C,3h Ak~ R
2 3 4 5

(3.0 equiv) (1.0 equiv) (1.1 equiv)

General procedure (GP): A 30 mL reaction tube equipped with a stir bar and filled with an Ar atmosphere was
charged with aldehyde (1.1 equiv) and amine (1.0 equiv). A solution of the organozinc reagent (3.0 equiv) was
added and the reaction was stirred at 50 °C for 3 h. Then, the reaction mixture was cooled down to room
temperature and poured into sat aqg NH4CIl. The resulting solution was extracted twice with EtOAc and the
combined organic layers were washed brine, dried over anhydrous Na>SO4 and evaporated. The crude product
was purified by FC to afford the desired product.

1.0 equiv), benzaldehyde (82 uL, 0.81 mmol, 1.1 equiv) and a solution of alkylkzinc
bromide in THF (3.5 mL, 0.63 M, 2.20 mmol, 3.0 equiv), the desired product was obtained
after purification by FC [V(SiO2) = 25 mL, Cy/EA : 9/1 (100 mL), 8/2 (150 mL)] as a pale
yellow oil (83 mg, 49%).

O Compound 5aaa:" Following the GP performed with piperidine (73 uL, 0.73 mmol,
N

5aaa (49%)
CygH2sN
MW = 231,38
o) Compound 5aba:' Following the GP performed with morpholine (67 uL, 0.77 mmol,
[ j 1.0 equiv), benzaldehyde (86 pL, 0.85 mmol, 1.1 equiv) and a solution of alkylkzinc
N bromide in 2-MeTHF (3.5 mL, 0.66 M, 2.31 mmol, 3.0 equiv), the desired product was
obtained after purification by FC [V(SiO2) = 25 mL, Cy/EA : 9/1 (150 mL), 8/2 (100 mL)] as
a colorless oil (82 mg, 46%).
5aba (46%)
C15H23NO
MW = 233,36

XN Compound 5aca: Following the GP performed with diallylamine (75 pL, 0.61 mmol,
1.0 equiv), benzaldehyde (68 uL, 0.67 mmol, 1.1 equiv) and a solution of alkylkzinc
bromide in THF (3 mL, 0.61 M, 1.82 mmol, 3.0 equiv), the desired product was obtained
after purification by FC [V(SiO2) =25 mL, Cy/EA : 9.5/0.5 (150 mL), 9/1 (100 mL)] as a

(35%) colorless oil (52 mg, 35%).
5aca

Cq7HasN
MW = 243,39

Rr (SiO2, Cy/EA : 9/1): 0.63.
HRMS (ESI+): m/z [M+H]" Calcd. for C17H26N: 244.2060. Found: 244.2063.
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H NMR (400 MHz, CDCls): & 7.41 — 7.37 (m, 2H), 7.33 — 7.29 (m, 3H), 5.95 — 5.85 (m, 2H), 5.25 — 5.17 (m,
4H), 3.78 (dd, J = 8.6, 6.1 Hz, 1H), 3.35 (dd, J = 14.4, 4.9 Hz, 2H), 2.85 (dd, J = 14.4, 7.5 Hz, 2H), 2.01 — 1.93
(m, 1H), 1.86 — 1.78 (m, 1H), 1.40 — 1.30 (m, 3H), 1.24 — 1.16 (m, 1H), 0.93 (t, J = 7.1 Hz, 3H).

13C{'H} NMR (100 MHz, CDCls): 5 140.5 (C), 137.2 (2 CH), 128.9 (2 CH), 128.0 (2 CH), 126.9 (CH), 116.8 (2
CH;), 63.5 (CH), 52.8 (2 CHy), 32.1 (CH2), 29.1 (CHy), 22.9 (CHy), 14.2 (CH).

Compound 5aab: Following the GP performed with piperidine (60 pyL, 0.61 mmol,
1.0 equiv), p-tolualdehyde (79 uL, 0.67 mmol, 1.1 equiv) and a solution of alkylkzinc
N bromide in THF (3 mL, 0.61 M, 1.82 mmol, 3.0 equiv), the desired product was
obtained after purification by FC [V(SiO2) =25 mL, Cy/EA:9/1 (150 mL), 8/2
(100 mL)] as a colorless oil (39 mg, 26%).
CHs
5aab (26%)
Cy7Hz7N
MW = 245,41

Rr (SiO2, Cy/EA : 9/1): 0.08.
HRMS (ESI+): m/z [M+H]" Calcd. for C17H2sN: 246.2216. Found: 246.2220.
"H NMR (400 MHz, CDCl;): 5 7.13 (d, J = 8.0 Hz, 2H), 7.09 (d, J = 8.0 Hz, 2H), 3.29 (dd, J = 9.5, 5.0 Hz, 1H),
2.35 (brs, 7H), 1.91 — 1.75 (m, 2H), 1.60 — 1.48 (m, 4H), 1.39 — 1.22 (m, 4H), 1.15-1.00 (m, 2H), 0.83 (t, J =
7.3 Hz, 3H).
3C{'H} NMR (100 MHz, CDCls): 5 134.0 (C), 136.3 (C), 128.96 (2 CH), 128.6 (2 CH), 70.4 (CH), 51.3 (2 CH,),
32.6 (CH2), 29.1 (CH), 26.5 (2 CHy), 24.8 (CH2), 23.0 (CH), 21.2 (CH3), 14.2 (CHs3).

Compound 5aac: Following the GP performed with piperidine (73 uL, 0.73 mmol,
1.0 equiv), 3-bromobenzaldehyde (94 uL, 0.81 mmol, 1.1 equiv) and a solution of
N alkylkzinc bromide in THF (3.5 mL, 0.63 M, 2.20 mmol, 3.0 equiv), the desired product

Br was obtained after purification by FC [V(SiO2) =25 mL, Cy/EA: 9/1 (150 mL), 8/2
(100 mL)] as a yellow oil (149 mg, 65%).

0,
Saac (65%)

CgHa4BMN
MW = 310,28

R¢(SiO2, Cy/EA : 8/2): 0.51.

HRMS (ESI+): m/z [M+H]" Calcd. for C16H25BrN: 310.1165. Found:310.1163.

"H NMR (400 MHz, CDCl;): 5 7.42 — 7.40 (m, 2H), 7.23 — 7.16 (m, 2H), 3.29 (dd, J = 9.4, 4.9 Hz, 1H), 2.36 (br
s, 4H), 1.92 - 1.85 (m, 1H), 1.82 - 1.74 (m, 1H), 1.59 — 1.55 (m, 4H), 1.41 — 1.28 (m, 4H), 1.21 — 1.05 (m, 2H),
0.87 (t, J = 7.3 Hz, 3H).

3C{'H} NMR (100 MHz, CDCls): 5 143.1 (C), 131.6 (CH), 129.9 (CH), 129.4 (CH), 127.4 (CH), 122.2 (C), 70.2
(CH), 51.2 (2 CHy), 35.3 (CH>), 28.8 (CHy), 26.4 (2 CH2), 24.7 (CH>), 22.9 (CHz2), 14.1 (CHs5).

o) Compound 5bba: Following the GP performed with morpholine (69 uL, 0.79 mmol,
[ j 1.0 equiv), benzaldehyde (89 uL, 0.87 mmol, 1.1 equiv) and a solution of alkylkzinc
N bromide in 2-MeTHF (3.5 mL, 0.68 M, 2.38 mmol, 3.0 equiv), the desired product was
Ph obtained after purification by FC [V(SiO2) = 25 mL, Cy/EA : 9/1 (100 mL), 8/2 (150 mL)]
as a colorless oil (132 mg, 56%).
5bba (56%)
MW = 295,43

R¢ (SiOz, Cy/EA : 8/2): 0.31.
HRMS (ESI+): m/z [M+H]* Calcd. for CaoH26NO: 296.2009. Found: 296.2005.

H NMR (400 MHz, CDCl3): 5 7.44 — 7.40 (m, 2H), 7.37 — 7.24 (m, 6H), 7.20 (d, J = 8.0 Hz, 2H), 3.77 (t, J = 4.6
Hz, 4H), 3.34 (dd, J = 9.2, 4.9 Hz, 1H), 2.66 (dt, J = 14.6, 7.3 Hz, 2H), 2.54 — 2.43 (m, 4H), 2.10 — 1.97 (m, 1H),
1.89 — 1.80 (m, 1H), 1.67 — 1.47 (m, 2H).

13C{'H} NMR (100 MHz, CDCls): 5 142.3 (C), 140.4 (C), 128.6 (3 CH), 128.4 (2 CH), 128.3 (CH), 128.1 (2 CH),
127.2 (CH), 125.78 (CH), 70.5 (CH), 67.3 (2 CHy), 51.1 (2 CHy), 35.9 (CH,), 32.0 (CHy), 27.9 (CHa).
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0o Compound 5bbd: Following the GP performed with morpholine (69 pL,
[ ] 0.79 mmol, 1.0 equiv), p-anisaldehyde (106 uL, 0.87 mmol, 1.1 equiv) and a
N solution of alkylkzinc bromide in 2-MeTHF (3.5 mL, 0.68 M, 2.38 mmol, 3.0 equiv),

Ph the desired product was obtained after purification by FC [V(SiO2) =25 mL,
Cy/EA : 8/2 (100 mL), 6/4 (150 mL)] as a pale yellow oil (175 mg, 68%).
OCH,
5bbd (68%)

C21H27NO,
MW = 325,45
R (SiO2, Cy/EA : 8/2): 0.15.

HRMS (ESI+): m/z [M+H]" Calcd. for C21H2sNO2: 326.2115. Found: 326.2117.
"H NMR (400 MHz, CDCls): 8 7.40 — 7.25 (m, 4H), 7.24 — 7.19 (m, 3H), 6.96 (d, J = 8.6 Hz, 2H), 3.88 (s, 3H),
3.77 — 3.71 (m, 4H), 3.29 (dd, J = 9.4, 4.7 Hz, 1H), 2.82 — 2.78 (m, 1H), 2.62 — 2.60 (m, 2H), 2.52 — 2.41 (m,
3H), 2.08 — 1.94 (m, 2H), 1.87 — 1.77 (m, 1H), 1.65 — 1.46 (m, 1H).
3C{'H} NMR (100 MHz, CDCI;): 5 158.6 (C), 146.3 (C), 132.2 (C), 129.5 (2 CH), 128.3 (2 CH), 128.2 (2 CH),
125.6 (CH), 113.4 (2 CH), 69.7 (CH), 67.1 (2 CH2), 55.1 (CH3), 51.0 (2 CH>), 35.8 (CH>), 31.9 (CH>), 18.0 (CH>).

0] Compound 5cbb: Following the GP performed with morpholine (78 pL,
[ j 0.89 mmol, 1.0 equiv), p-tolualdehyde (115 pL, 0.97 mmol, 1.1 equiv) and a
N solution of alkylkzinc bromide in THF (3.5 mL, 0.76 M, 2.66 mmol, 3.0 equiv), the

H,CO desired product was obtained after purification by FC [V(SiO2) =25 mL,
Cy/EA : 8/2 (100 mL), 6/4 (150 mL)] as a pale yellow oil (132 mg, 56%).
CH

3
0,
5cbb (56%)

C16H25NOZ
MW = 263,38
Rr (SiO2, Cy/EA : 6/4): 0.24.

HRMS (ESI+): m/z [M+H]* Calcd. for C16H26NO2: 264.1958. Found: 264.1957.
"H NMR (400 MHz, CDCls): 5 7.15 (br s, 4H), 3.70 (t, J = 4.5 Hz, 4H), 3.33 (t, J = 6.5 Hz, 2H), 3.30 (s, 3H), 3.24
(dd, J=9.2, 4.9 Hz, 1H), 2.50 — 2.40 (m, 4H), 2.36 (s, 3H), 2.07 - 1.96 (m, 1H), 1.81 —1.71 (m, 1H), 1.52 - 1.34
(m, 2H).
13C{'H} NMR (100 MHz, CDCls): 5 137.1 (C), 136.6 (C), 128.8 (2 CH), 128.5 (2 CH), 77.7 (CH2), 70.0 (CH), 67.2
(2 CH.), 58.4 (CHzs), 51.0 (2 CHy), 29.0 (CH2), 26.4 (CH), 21.0 (CHj).

o) Compound 5eba: Following the GP performed with morpholine (62 yL, 0.71 mmol,
[ ] 1.0 equiv), benzaldehyde (80 uL, 0.78 mmol, 1.1 equiv) and a solution of alkylkzinc
N bromide in 2-MeTHF (3.5 mL, 0.61 M, 2.13 mmol, 3.0 equiv), the desired product was
obtained after purification by FC [V(SiO2) = 25 mL, Cy/EA : 8/2 (150 mL), 6/4 (100 mL)]
F as a pale yellow oil (74 mg, 41%).

0,
S5eba (41%)

C45HFNO
MW = 251,35

R/ (SiO2, Cy/EA : 8/2): 0.20.
HRMS (ESI+): m/z [M+H]* Calcd. for C1sH2sFNO: 252.1758. Found: 252.1761.
H NMR (400 MHz, CDCls): & 7.39 — 7.35 (m, 2H), 7.32 — 7.27 (m, 3H), 4.46 (t, J = 6.2 Hz, 1H), 4.35 (t, J = 6.2
Hz, 1H), 3.73 (t, J = 4.7 Hz, 4H), 3.29 (dd, J = 9.2, 4.7 Hz, 1H), 2.52 — 2.40 (m, 4H), 2.04 — 1.96 (m, 1H), 1.85 —
1.63 (m, 3H), 1.38 — 1.17 (m, 2H).
13C{'H} NMR (100 MHz, CDCl3): 5 140.2 (C), 128.7 (2 CH), 128.2 (2 CH), 127.3 (CH), 84.0 (d, "Jor = 164.2 Hz,
CHy), 70.5 (CH), 67.2 (2 CHy), 51.1 (2 CHy), 32.1 (CHy), 30.5 (d, 2Jc_r = 18.6 Hz, CHy), 22.0 (d, *Jc_r = 4.8 Hz,
CHy).
19F{'H} NMR (376 MHz, CDCls): 5 —112.1 (F).
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o) Compound 5ebe: Following the GP performed with morpholine (62 pyL, 0.71 mmol,
[ j 1.0 equiv), 2-chlorobenzaldehyde (88 pyL, 0.78 mmol, 1.1 equiv) and a solution of
N~ c¢I  alkylkzinc bromide in 2-MeTHF (3.5 mL, 0.61 M, 2.13 mmol, 3.0 equiv), the desired
product was obtained after purification by FC [V(SiOz) = 25 mL, Cy/EA : 8/2 (150 mL),
F 6/4 (100 mL)] as a colorless oil (48 mg, 24%).

o)
S5ebe (24%)

C15H»CIFNO
MW = 285,79

Ry (SiO,, Cy/EA : 8/2): 0.15.
HRMS (ESI+): m/z [M+H]* Calcd. for C1sH22CIFNO: 286.1368. Found: 286.1369.
H NMR (400 MHz, CDCls): 5 7.43 (dd, J = 7.9, 1.8 Hz, 1H), 7.35 (dd, J = 7.9, 1.4 Hz, 1H), 7.25 (td, J= 7.6, 1.4
Hz, 1H), 7.16 (td, J= 7.6, 1.8 Hz, 1H), 4.41 (t, J= 6.1 Hz, 1H), 4.30 (t, J = 6.1 Hz, 1H), 3.95 (dd, J= 8.9, 4.6 Hz,
1H), 3.66 (t, J = 4.6 Hz, 4H), 2.55 — 2.52 (m, 2H), 2.37 (dt, J = 11.0, 4.7 Hz, 2H), 1.97 — 1.88 (m, 1H), 1.76 —
1.56 (m, 3H), 1.33 — 1.14 (m, 2H).
13C{'H} NMR (100 MHz, CDCls): & 138.6 (C), 135.0 (C), 129.6 (CH), 129.2 (CH), 128.1 (CH), 126.8 (CH), 84.0
(d, "Jo_r = 164.3 Hz, CHy), 67.3 (2 CHz), 64.5 (CH), 51.1 (2 CH2), 31.8 (CH2), 30.6 (d, 2Jc_r = 19.8 Hz, CH,), 21.1
(d, 3JC_F =48 HZ, CHz).
19F{'H} NMR (376 MHz, CDCls): 5 —112.1 (F).

) Compound 5fba:? Following the GP performed with morpholine (76 uL, 0.86 mmol,
[ j 1.0 equiv), benzaldehyde (97 uL, 0.95 mmol, 1.1 equiv) and a solution of alkylkzinc
N bromide in 2-MeTHF (7.0 mL, 0.37 M, 2.59 mmol, 3.0 equiv), the desired product was
EtO.C obtained after purification by FC [V(SiOz)=25mL, Cy/EA:8/2 (100 mL), 6/4
2 :
(150 mL)] as a pale yellow oil (33 mg, 13%).
5fba (13%)
C47H25NO3
MW = 291,39
o) Compound 5gba: Following the GP performed with morpholine (67 pL,
[ j 0.77 mmol, 1.0 equiv), benzaldehyde (86 pL, 0.85 mmol, 1.1 equiv) and a
N solution of alkylkzinc bromide in 2-MeTHF (3.5mL, 0.66 M, 2.31 mmol,
EtO,C 3.0 equiv), the desired product was obtained after purification by FC
[V(SiO2) =25 mL, Cy/EA: 8/2 (100 mL), 6/4 (150 mL)] as a pale yellow oil
(128 mg, 52%).
(52%)
5gba
C1gH29NO3
MW = 319,45

Rr (SiO2, Cy/EA : 6/4): 0.40.

HRMS (ESI+): m/z [M+H]" Calcd. for C19H3oNOs3: 320.2220. Found: 320.2223.

"H NMR (400 MHz, CDCls): 8 7.36 — 7.32 (m, 2H), 7.30 — 7.24 (m, 3H), 4.12 (q, J = 7.1 Hz, 2H), 3.71 (4,
Hz, 4H), 3.26 (dd, J = 9.5, 4.6 Hz, 1H), 2.51 — 2.38 (m, 4H), 2.24 (t, J = 7.5 Hz, 2H), 1.98 — 1.89 (m, 1H),
1.67 (m, 1H), 1.61 — 1.53 (m, 2H), 1.44 — 1.08 (m, 7H).

3C{'H} NMR (100 MHz, CDCl;): 5 173.8 (C), 140.2 (C), 128.7 (2 CH), 128.2 (2 CH), 127.2 (CH), 70.6 (CH),
67.1 (2 CHy), 60.2 (CH>), 51.1 (2 CH>), 34.3 (CH), 32.1 (CH2), 29.2 (CH>), 25.9 (CH), 24.8 (CH>), 14.3 (CHs).

J=4.6
1.79 —
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o) Compound 5gbf: Following the GP performed with morpholine (67 L,
[ ] 0.77 mmol, 1.0 equiv), 3-anisaldehyde (103 uL, 0.85mmol, 1.1 equiv)
N and a solution of alkylkzinc bromide in 2-MeTHF (3.5mL, 0.66 M,

EtO.C OCH. 2-31 mmol, 3.0 equiv), the desired product was obtained after purification
2 3 .
by FC [V(SiOz) = 25 mL, Cy/EA : 8/2 (150 mL), 6/4 (100 mL)] as a pale
yellow oil (158 mg, 59%).

(59%)
5gbf

CaoH31NO4
MW = 349,47

R/ (SiO2, Cy/EA : 6/4): 0.32.

HRMS (ESI+): m/z [M+H]* Calcd. for C2Ha2NO.: 350.2326. Found: 350.2328.

H NMR (400 MHz, CDCl5): & 7.20 — 7.16 (m, 1H), 6.78 — 6.75 (m, 3H), 4.06 (q, J = 7.1 Hz, 2H), 3.77 (s, 3H),
3.63 (t, J = 4.5 Hz, 4H), 3.13 (dd, J = 9.4, 4.6 Hz, 1H), 2.46 — 2.31 (m, 4H), 2.18 (t, J = 7.5 Hz, 2H), 1.88 — 1.80
(m, 1H), 1.68 — 1.60 (m, 1H), 1.54 — 1.47 (m, 2H), 1.38 — 1.02 (m, 7H).

13C{'H} NMR (100 MHz, CDCls): 5 173.7 (C), 159.5 (C), 142.2 (C), 129.0 (CH), 121.1 (CH), 114.4 (CH), 112.1
(CH), 70.6 (CH), 67.2 (2 CHz), 60.2 (CH,), 55.2 (CHs), 51.2 (2 CHy), 34.3 (CHy), 32.2 (CH,), 29.2 (CHy), 25.9
(CHz), 24.8 (CHz), 14.3 (CHs).

benzaldehyde (54 uL, 0.53 mmol, 1.1 equiv) and a solution of alkylkzinc bromide in THF (2.5 mL,
0.58 M, 1.45 mmol, 3.0 equiv), the desired product was obtained after purification by FC

\H\© [V(SiO2) = 25 mL, Cy/EA : 9.5/0.5 (150 mL), 9/1 (100 mL)] as a pale yellow oil (33 mg, 32%).

Shaa (32%)

O Compound 5haa:" Following the GP performed with piperidine (48 uL, 0.48 mmol, 1.0 equiv),
N

CysHasN
MW = 217,36
{ \ Compound 5hda:" Following the GP performed with pyrrolidine (51 pL, 0.61 mmol, 1.0 equiv),
N benzaldehyde (68 uL, 0.67 mmol, 1.1 equiv) and a solution of alkylkzinc bromide in THF (3.5 mL,
0.52 M, 1.82 mmol, 3.0 equiv), the desired product was obtained after purification by FC
\H\© [V(SiO2) = 25 mL, Cy/EA : 9.5/0.5 (100 mL), 9/1 (150 mL)] as a colorless oil (50 mg, 40%).
5hda (40%)
Cy4H24N
MW = 203,33

2-anisaldehyde (64 pL, 0.53 mmol, 1.1 equiv) and a solution of alkylkzinc bromide in THF
3 (2.5 mL, 0.58 M, 1.45 mmol, 3.0 equiv), the desired product was obtained after purification by
FC [V(SiO2) = 25 mL, Cy/EA : 9.5/0.5 (100 mL), 9/1 (150 mL)] as a colorless oil (57 mg, 46%).

O Compound 5hag:' Following the GP performed with piperidine (48 pL, 0.48 mmol, 1.0 equiv),
N~ OCH

£

(46%)

C1gHo5NO
MW = 247,38

Compound 5hah:" Following the GP performed with piperidine (48 uL, 0.48 mmol, 1.0 equiv), 3-
thiophenecarboxaldehyde (47 uL, 0.53 mmol, 1.1 equiv) and a solution of alkylkzinc bromide in
THF (2.5 mL, 0.58 M, 1.45 mmol, 3.0 equiv), the desired product was obtained after purification
by FC [V(SiO2) = 25 mL, Cy/EA : 9.5/0.5 (150 mL), 9/1 (100 mL)] as a colorless oil (55 mg, 42%).

g@

AN\
42°/S
5hah (427%°)

MW = 223,38

S9



1.0 equiv), benzaldehyde (52 pyL, 0.51 mmol, 1.1 equiv) and a solution of alkylkzinc

N bromide in THF (2.0 mL, 0.69 M, 1.38 mmol, 3.0 equiv), the desired product was obtained
after purification by FC [V(SiO2) = 25 mL, Cy/EA : 9.5/0.5 (150 mL), 9/1 (100 mL)] as a
colorless oil (14 mg, 13%, d.r. = 1:1).

O Compound 5iaa:" Following the GP performed with piperidine (46 yL, 0.46 mmol,

(13%, d.r. = 1:1)

Siaa
C16H25N
MW = 231,38
{ \ Compound 5ida: Following the GP performed with pyrrolidine (39 pyL, 0.46 mmol,
N 1.0 equiv), benzaldehyde (52 pyL, 0.51 mmol, 1.1 equiv) and a solution of alkylkzinc

bromide in THF (2.0 mL, 0.69 M, 1.38 mmol, 3.0 equiv), the desired product was obtained
after purification by FC [V(SiO2) = 25 mL, Cy/EA : 9.5/0.5 (150 mL), 9/1 (100 mL)] as a
colorless oil (19 mg, 19%, d.r. = 1:1).

0 =1
siqgq (19%: dr.= 1:1)

C1sH23N
MW = 217,36
Ry (SiOz, Cy/EA : 9/1): 0.13.
HRMS (ESI+): m/z [M+H]" Calcd. for C1sH24N: 218.1903. Found: 218.1904.
'H NMR (400 MHz, CDCls):  7.34 — 7.28 (m, 10H), 3.20 (d, J = 4.8 Hz, 1H), 3.14 (d, J = 5.4 Hz, 1H), 2.56 —
2.48 (m, 8H), 2.03 — 1.85 (m, 4H), 1.82 — 1.76 (m, 8H), 1.43 — 1.31 (m, 2H), 0.97 — 0.84 (m, 12H).
13C{"H} NMR (100 MHz, CDCl:): 5 139.9 (2 C), 129.5 (2 CH), 129.5 (2 CH), 127.5 (4 CH), 126.8 (CH), 126.8
(CH), 75.7 (CH), 74.8 (CH), 52.6 (2 CHz), 52.1 (2 CHz), 37.8 (2 CH), 27.6 (CHz), 23.3 (2 CH,), 23.3 (2 CH), 23.2
(CHz), 17.1 (CHa), 13.5 (CHs), 12.3 (CHa), 12.1 (CHa).

Compound 5jba: Following the GP performed with morpholine (57 pL, 0.65 mmol, 1.0 equiv),
[ j benzaldehyde (73 L, 0.72 mmol, 1.1 equiv) and a solution of alkylkzinc bromide in 2-MeTHF
(3.5 mL, 0.56 M, 1.96 mmol, 3.0 equiv), the desired product was obtained after purification by
FC [V(SiO2) = 25 mL, Cy/EA : 9/0 (150 mL), 8/2 (100 mL)] as a pale yellow oil (65 mg, 38%).

(38%)
Sjba
C47H2sNO
MW = 259,39
Ry (SiO;, Cy/EA : 8/2): 0.64.

HRMS (ESI+): m/z [M+H]* Calcd. for C17HxsNO: 260.2009. Found: 260.2011.
"H NMR (400 MHz, CDCl3): 6 7.38 — 7.30 (m, 3H), 7.20 (d, J = 6.8 Hz, 2H), 3.73 (t, J= 5.7 Hz, 4H), 3.14 (d, J =
8.1 Hz, 1H), 2.45-2.37 (m, 4H), 2.03 — 1.93 (m, 2H), 1.70 (td, J=44.7,42.2, 13.3 Hz, 4H), 1.37 — 1.11 (m, 3H),
0.87 (dq, J = 25.6, 12.8 Hz, 2H).
13C{"H} NMR (100 MHz, CDCl): 5 137.9 (C), 129.4 (2 CH), 127.7 (2 CH), 126.9 (CH), 75.6 (CH), 67.5 (2 CHy),
50.6 (2 CH,), 37.7 (CH). 31.3 (CH,), 29.1 (CH), 26.9 (CH,), 26.6 (CHz), 26.4 (CH).

Compound 5kaa:" Following the GP performed with piperidine (32 uL, 0.33 mmol, 1.0 equiv),
benzaldehyde (37 uL, 0.36 mmol, 1.1 equiv) and a solution of alkylkzinc bromide in THF (7.0 mL,
N 0.14 M, 0.98 mmol, 3.0 equiv), the desired product was obtained after purification by FC

m [V(SiO2) = 25 mL, Cy/EA : 9.5/0.5 (100 mL), 9/1 (150 mL)] as a pale yellow oil (12 mg, 16%).

1a (16%)

C16H25N
MW = 231,38

6. Copies of NMR spectra
S10



16°0
€60
S6°0
9T'T
T
¢NA/
0e'T

SET~
om.H\
ov'T
8T
ow.Hv
€81
ow.H%
€6'T
/6'T
66'T
10T
8T
A\

ow.m..\

88'C
€€
ve'e
oc'e~7T
wm.m\
YA

8/°¢
wm.mw

08°€

AYEN
0TS,
ST'S

§8'S
om.mV

Hm.m\

S6°S

(35%)

Saca
H NMR (400 MHz / CDCI3)

XNNNNF

0.5

Fo0¢

Foot |
TH.M

1.0

1.5

For |
Fsor |

2.0

2.5

Fo0z

3.0

Fs0¢

3.5

Foort |

4.5 4.0

5.0
f1 (ppm)

Feov |

T
5.5

Fost

6.0

6.5

88 |
bsg1

8.5

9.5

1.0

S11



O < [co o) o
£ 888 & 5 2 SRR A N
NSNNF £ 5 888 = 3 o Ng oo <
[ NV [ I
35%
5aca( 2
3C{'H)} NMR (100 MHz / CDCl3)
|
M - - : oo
[ T T T T T T T T T T T T T T T T T T T T T T T
)0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)
S12



180
€80
S8°0
00°'T
Y0'T
90T
oT'T
7T
ST'T~
6T'T

F
NN.HH\H
vt
6C'T

SE'T
8v'1
1§°7T
bS'T
LS'T
09T
SL'T
[4:¢
€8T
S8°'T
16T
SEC
(T¢e
8¢C’€

iy

807
0T/~

NE\

YL

CHj

)
0,
5aab (26%)

'H NMR (400 MHz / CDCly)

JL

86t

sTT
wy |

H_”Imo.v

THO.N

Freo |

Fos0 [

8T
wﬂ..mw..ﬁ |

0.5

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

9.0

9.5

1.0

S13



38 2h 3 R 292888 O
mm XK S - NGOG TN <
— — ~N wn MmAaNANANNN —
YA I SSSA I
N
CHs
26%
5aab (26%)
3C{'H)} NMR (100 MHz / CDCl3)

_ R " | T . . L

[ T T T T T T T T T T T T T T T T T T T T T T T T T T

)0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)
S14



8¢’'€
6C°€
oe'e
1€€

9T°L
wﬁ.h/
6T°L~—=
HNN\
€L

(014 h\

L

Br

(65%)

®

Saac
'H NMR (400 MHz / CDClj)

F167

e Ko

- = Feet |

691

== €T
e SO'T
Hlmm.m

L Fveo |

0.5

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

9.0

9.5

1.0

S15



S B85a A 3 3 S 9
g RAN A S & NSy <
SN [N
N
Br
659
5aac (65%)
3C{"H} NMR (100 MHz / CDCla)
|
! JJUL Jﬂ [ A L. Ju l .
[ T T T T T T T T T T T T T T T T T T T T T T T T
)0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)
S16



YT
0S'T
98T
¥o'T
L9°T
08'T
€8°'T
98T
(8'T
68'T
L6°T
[4Vr4
S0°¢
£L0°¢C
0T'¢
A4

61°L
1L
v L
9T,
8z
AN
XA
seL
LEL
ov'L
WL
vbL

Ph

wmm.m
Fo
Fuov

0,
5bba (56%)
"H NMR (400 MHz / CDCly)

Fsot |

Farz I

Fe60

e8¢ [

— |
= 9L'S
€6'T

0.5

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

9.0

9.5

1.0

S17



Ae  ISARIDER e 9 T naw
0 $8  HERARK S & v RN
[ j iy R AN
N
Ph
0,
Sbba (20 7°)
3C{"H} NMR (100 MHz / CDCl3)
J m L] Ji L
[ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
)0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

S18



[ 2= 3
om.j
0917
L4717
18'T7
€8'T1
/8T
¥6'T7
96T
86'T
00°C
€0°C
e
[42r4
ST
6+°C
[4N4
09°C
+9°C
99°C
89°C
0L'C
[4Ax4
8/°C
om.N.V

14:Nadl

8z'c
62°€
oss-7
Hm.m\
1€
€LEN

SL'E
9L’€
L€

88'¢

S6'9
[69
612
WL
YL
sTL
Vel
0€'L~E
1€
(4304
YEL
LEL
8€°L
oL

)

Ph

OCH,

0,
5bbd (68%)
"H NMR (400 MHz / CDCly)

Fevt

Feso |

Fset

¥0'€
€r'C

9Tt |

Eszo |

Feov |

Tard

ESh'T

66C |
|80 4

0.5

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

9.0

9.5

1.0

S19



3 & SB8838 < T < - = wt o
0 8 g NREEY “ RS 5o ERRS
— — o o = — O O wn wn Mm oMo
[ j NNV & L VAN
N
Ph
OCH;
68%
5bbd (08%)
3C{"H} NMR (100 MHz / CDCl3)
|
\J A JL_ J A
[ T T T T T T T T T T T T T T T T T T T T T T
)0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

S20



PET
6E'T
T
6v°T
[4°m*
LT
SL'T
LLT
18T

96T
10T
E.N/
£0'T
om.m/
ov.N/
£z
$.N|/|
osz”
zze
€7e
sze
oz'€
oc's
€€
€ee-7
mm.m\
89°E

0L'e—r
.R.m.\.

ST'L—

()
N
CH;
0,
5cbb (56%)

H,CO

"H NMR (400 MHz / CDCly)

e

_HYOH.N

Frer ¢

Fort

S6°C

L0

H\.ﬁo.ﬁ |

9S°¢
H/\.wH.N

Fev |

Fege

0.5

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

9.0

9.5

1.0

S21



n% RS ey 0§ 8 g2h 3
O nR X% NI 8 o 28 =
[ j VAR R 7
N
H,CO
CH4
0,
5cbb (207
3C{"H} NMR (100 MHz / CDCl3)
JJL m [\ L L l ]
[ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
)0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

S22



(L
6L
6C°L
0eL
€L
Nm.h.\.
SE€'L
VAN
6€°L

)

0,
5eba (41%)
'H NMR (400 MHz / CDClj)

ﬁmm.m I
wmo.m r

Feot

Es60 |

Fsov |

60

Es60

[4: x4l

8T

0.5

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

9.0

9.5

1.0

S23



N_ s Q 8 [=3N < < - o
o 0w N Q n o — — O < o o
< N AN N T m o N Al N O O o N
— — - - 0 N WO wn MmoMnm o N
[ j Ny L7 L NIV
N
F
41%
5eba (41%)
3C{"H} NMR (100 MHz / CDCl3)
|
L J JL N JJ "
[ T T T T T T T T T T T T T T T T T T T
)0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

S24



4"
8T'T
1T
SCT
0e'T
X

9S°'T
LS'T
9T
mo.ﬂ/

9T
88'T
16 T~
6’17
S.H.\
344
9£' T~
8c'e
6£°C
o'
(444
$S'C
85T

s9°€
99'€~
L9°€
P6'EN_

S6°€
96'€
L6'E

8T H-T
oc't
1€t

o'y
1344
A4

YL
ST'L
9T'L
LT'L
8T'Z
6T,
€CL
€CL
S¢L
S¢L
(L
(L
veL
vEL
9€’L
9€'L
WL
€L

Y

S¥'L

.

0,
S5ebe (24%)
H NMR (400 MHz / CDCIS)

!

4.5

l

H’mm.m 3
wmﬁ.m

Fort

Fcoz

Feoz

E86'c

60

Ee60 |

FS6'0

06'0

E/60 |

640
Bg60

0.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

9.5

1.0

S25



oH.HNV.

ST'1C

Nm.omV

T£°0€
18'1€

TS —

8v'v9—
bEL9—

0C'e8—
€8'¥8—

€8°9¢T

HH.wNHM
et —r
Nw.mNH.\.
€0°GET—

C9'8ET—

@)
o z
/

0,
S5ebe (24%)
3C{'H)} NMR (100 MHz / CDCl3)

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

)0

S26



oU
oT'T
LT°T
6T'T

8C'T
8¢'1T

YL
9CT’L
8¢,
0€'L—
€L
vEL
9€'L

)

EtO,C

(52%)

5gba
'H NMR (400 MHz / CDCly)

TLTC

T/¥6°0

Fist t

an.m

F160 |
Epee |

Fes1

(9T t

(8'T

—cg s |

19T r

0.5

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

9.0

9.5

1.0

S27



IN [ee] NN 0

N — N~ N o < o © O N
Iy S PN Qe - N < NN ®
N < NN N o N o — T N T
— — — N © © N MM ANANAN

()

EtO,C

(52%)
5gba

3C{"H} NMR (100 MHz / CDCl3)

[ i m ‘ - l

14.29

e v L —

[ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
)0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
f1 (ppm)
S28



S/.'9
mn.ow.
94’9
879
9T’L
mHNW
0cL

)

OCHs

EtO,C

(59%)

5gbf
"H NMR (400 MHz / CDCly)

9€'L |

(A4
LE'T

H\.wm.o r

Fost |

Hlmw.m

Fse0

F16€

9 [

et

Fesz

Fseo |

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

9.0

9.5

1.0

S29



LEPT—

€8've—
98°'S¢
€6
SCece—~
oT'PE—

LTS
81°'65—

9T'09—

6T /9
65°0L—

[4A%4% S
[4 447

ST'TCT—

c0'6CT—

Tt —

T1S°68T—

€LELT—

OCH,

@) pd
/

EtO,C

(59%)

5gbf
3C{'H)} NMR (100 MHz / CDCl3)

Mu...JmJM L

ol

s

Ao

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

)0

S30



8¢'L
om.h/
[44
mm.hw

veL

(19%, d.r. = 1:1)
"H NMR (400 MHz / CDCl,4

Sida

)

WM €11

SL°0 |

F e8|

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

9.5

1.0

S31



A
mN.NHW
bGET
"

8T°€C
mw.mmw
€€°eC
om.mmu\.

S8'LE—

€175~
9526~

€8'b/~
12680~

16'6ET—

0

0 =1-
siga (19%. d.r. = 1:1)

3C{'H) NMR (100 MHz / CDCl3)

WWWWWMW

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

)0

S32



Lo v
98°0
68°0
60
7T
4
0c'T
T€T

LS'T
191

6T°L
HNN/
om.h./.

L~

ver-f
o',

8¢’L

)

(38%)
'H NMR (400 MHz / CDClj)

5jba

F80

991

).
=N
J i

Fore |

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

9.0

9.5

1.0

S33



N 10— m
) TN N ) N N NNONOQ
(o) N AN O i N 1 e N0V m
[ N NN 1 N =] N =0 YOO
— — = - ~ e} N ™ MmMANANNN

()

38%
siba 0 0)

3C{"H)} NMR (100 MHz / CDCl3)

[.m Al e bl

[ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
)0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
f1 (ppm)
S34



	1. General information
	2. Prices/availability of aliphatic iodides vs bromides
	3. Formation and reactivity of organozinc reagents generated in THF or MeCN
	4. Organozinc reagents
	5. Mannich reactions
	6. Copies of NMR spectra

