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2. a—1 = J TATILOBHEFEIRRIT
(1) a—1=ZJ TAFIDN-ITFIVE/BE{ERIE/ C-7 VI ERIE

Et,AICI (1 equiv) Et.\~PMP
EtAICI, (1 equiv)
> Ph”| "CO,Et
BPO (1 equiv), Allyltributyltin (2 equiv) 2
EtCN, -20°Ctort, 7 h |
75%
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\
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> R1NOR2
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o) (0)
(a) N
R: _Nu
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Y. Niwa, M. Shimizu, J. Am. Chem. Soc. 2003, 125, 3720.

(2) a—RIKRFSA =) TAFTIVDN,N->7 IVFIVERIE

RMgX in Et,0 (2.2 equiv) R‘N’R
' > A
Toluene, 30 °C, 15 min Ph” “CO,Et
up to 85%

S. Hata, T. Maeda, M. Shimizu, Bull. Chem. Soc. Jpn. 2012, 86, 1203.

1. EtMgBr (2.2 equiv)
Toluene, =78 °C, 30 min
2. PhCO,H (0.75 equiv)
Toluene,-78 to 30 °C, 15 min
>

3. "PrMgBr (1.75 equiv)
30 °C, 30 min

1. DBDMH (0.6 equiv)

CH2C|2, 30 °C, 15 min Et.. JPr

N

2. RMgBr (2.0 equiv)
30 °C, 15 min
up to 64%

PhAR\COZEt

(3) a—1=ZJ IARAFTIVDN,N->F IIVFIE/ERI{ER S/ C— 7 ILF IV ERIE

I. Mizota, T. Maeda, M. Shimizu, Tetrahedron 2015, 71, 5793.
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i L _PMP | 1 _PMP
RL,AICI or RLAl R ) 1) R2CHO Y
' —_— - 2
Eto\lf 2) AcCl EtOZC/\r R
OAl i OAcC

Aluminum Enolate

1,2-Amino Alcohol (2)

Comet X-01 up to 75% yield
—~080Q006 06>
= D
“MORTL~b
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"I4/R70-~
UT29-X%  \soavioxy
0.05 mL mint
—_—— Rl ,PMP X
MeCN, rt N
EtO,C
20 cm OAC
> 1,2-Amino Alcohol (2)

up to 70% yield

T. Sano, I. Mizota, M. Shimizu, Chem. Lett. 2013, 42, 995.
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CO,Et i
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0.02 M in toluene

-40 °C E
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COQEt Ph COQEt i 9.5 mL/ min Foa oY
(B-1a (212
0.02 M in toluene . o Et Et _Et
> i R N N
Comet X-01 - )J\ + )\
L d=2mm " NcoEt PR SCOLE
1 20 cm
SN 2.0 sec 2 3a
EtMgBr _:2 ,"_,1',"
0.02 X x M in toluene-Et,O _
S8smb/ming
entry Eorz temp (°C) (Ext'\é'gﬁ\rl) 2 (%) (Z/E) 3a (%) 1a (%)
1 E rt 1.0 37 (83/17) 18 16
2 E 0 1.0 34 (88/12) 4 12
3 E —-20 1.0 51 (92/8) 10 8
4 E =40 1.0 58 (89/11) 6 9
5 E -78 1.0 70 (90/10) 10 10
6 E —-40 1.2 56 (89/11) ) 9
7 E -40 1.4 61 (91/9) 17 3
8 E -40 1.6 49 (92/8) 22 1
9 E -40 1.8 41 (93/7) 37 0
10 E -40 2.0 23 (85/15) 40 0
11 Z -40 1.0 0 3 90
12 Z -40 2.0 0 4 95
13 Z It 2.2 0 41 52
———y —
5.0— 1= JIAFTIVDN-EJ 7ZILFIVERIE (2)
Comet X-01

EtMgBr i __:2 L
0.02 X x M in toluene-Et,O . _
.85 mb/ming

entry (Ext'\é'gl'f;{,) 5“%%,\',*) 2 (%) (Z/E) 3a (%) (E)-1a (%)
1 1.0 = 56 (94/6) 8 13
2 1.2 - 67 (89/11) 12 0
3 1.4 - 60 (95/5) 20 0
4 1.6 - 57 (93/7) 22 0
5 1.8 - 48 (90/10) 30 0
6 2.0 - 40 (93/7) 38 0
7 1.2 0.5 36 (92/8) 3 27
8 1.4 0.5 44 (89/11) 4 23
9 2.0 0.5 69 (92/8) 15 0

6.a—1= JIZT)W)’S" 7 LN, N-S 7 )LFINER IS

TsO\N

N

N . . 40 °C :
Ph)j\COZEt - ( ( ( Y ¢ =2mm, 100 cmi
(B)-1a _»9 g » 20 sec
0.02 M in toluene -5 mL/min
+
M1 ; M2
= ' Et n-Pr
PhCO,H —> R1 R2 SNT
0.02 X y M in toluene Comet X-01 x 2 . Comet X-01 > )\
» ¢ =2mm b =2mm Ph CO,Et
AN ' 5 cm _ 20 cm 3b
L ' 0.5 sec 9.5mL/min 4 3gec
P2 S : Et Et P P
0.02 X x M in toluene-Et,O
2 ; 9.5 mL / min ] n-PrMgBr )\ )\
"""""""""""""""""""""" 0.04 M in DME-Et;0 Ph”™ “CO.Et  Ph”” “CO,Et
3a 3c
entry (E)}'\é'gﬁ(,) f’yhgq%,\t)' 3b (%) 3a (%) 3¢ (%)
1 1.6 0.5 49 ) 4
2 1.8 0.5 62 12 3
3 2.0 0.5 71 6 0
4 2.2 0.5 58 10 6
) 2.0 1.0 50 7 13
6 2.0 0.7 57 15 0
7 2.0 0.6 61 9 )
8 2.0 0.4 65 9 0
9 2.0 0.3 61 16 1
10 2.5 1.0 63 8 )
11 2.5 1.5 o4 12 14
~ — \\\
7.a-1=XJIR5) lzd)’:" LN, N—- )b=\=) LB
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N —— —40°C 1b: R = o-tolyl
MRS : 1c: R = m-tolyl
RJ\COzEt P1 C( Ji ®=2mm100cm; 1d: R = p-toly|
(B)-1 e Lelo’ 20 sec 1e: R =4-CICgH,
, 1f: R = 4-MeOCgzH
0.02 M in toluene L O ea
+
M1 L : M2 Et _R?
PhCO,H —>» : Ri1 R2 N
0.01 M in toluene Comet X-01 x 2 : Comet X-01
id>=2mm b =2mm COEt
N r5cm _ 20 cm
P2 '0.5 sec 9.5mL/min 1 3gec
EtMgBr e '
0.04 M in Tol -Et,0 '
PR L 95mu/ming R?MgBr ( YRFEAZLD2@)D /Ny FEHTIZH 1T BUNE
0.04 M in DME-Et,0
Et\N/\/ Et\N/Me Et\N/\Ph ET\NJ\ Et\N/O Et\N><
Ph)\COZEt Ph)\COZEt Ph)\002Et Ph)\COZEt Ph)\COZEt Ph)\COZEt

saturated aqueous NaHCO;

(DBDMH)

n-PrM

gBr

0.04 M in DME-Et,0

constant temp. bath with magnetic stirrer

1) R'MgBr, PhCO,

71% (79%) 0% (0%) 52% (64%) 60% (72%) 46% (39%) 21% (21%)
Et
\N/\/ Et /\/ Et /\/ Etw /\/
CO,Et
45% 49% 56% 63% 43%
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Ph)l\COQEt . ‘ ‘ ( , ¢ =2 mm, 100 cm;
(B)-1a — 20 sec
0.02 M in toluene 9.5 mL /'min
¥ : M1 M2 M3 M4 Et P
: R1 R2 R3 R4
0_01F’,\5|1 (i:not%mene 5 Comet X-01 x 2 f— : Comet X-01 »| Comet X-01 »| Comet X-01 > /{\
: ‘=2 mm ¢ =2mm d=2mm b =2mm Ph BnCOZEt
: . ' 5 cm ~ 20cm ~ 20cm ~ 20cm
NN ' 0.5 sec 9.5mL/min {3 gec 9.5mL/min { g gec 9.5mL/min g gec 4
EtMgBr NG @ ;i : |
| P S . o) o
0.04 M in toluene-Et,0O 9.5 mL / min n-PrMgBr DBDMH BnMgBr 57% (64 A))

0.024 M in CH,Cl, 0.05 M in DME-Et,0
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N,N-dialkylated

product

11 examples
up to 71% yield

L

N, N, C-trialkylation

o

M1 M2 — > M4
R CO,Et
} } A R
— 2 i 3 N,N, C-trialkylated
R“MgBr oxidant R3MgBr product
1 example
_ ; 57% yield
M | = micromixer

N,N-dialkylation

K. Ota, S. Fukumoto, T. Iwase, I. Mizota, M. Shimizu, 1. Hachiya, Synlett 2020, 31, in press.



