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DG—Mediated Pd—Catalyzed Alkylation of Unactivated
C(sp3)—H Bonds with Primary Alkyl Halides
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DG—Mediated Pd—Catalyzed Alkylation of Unactivated C(sp3)—H
Bonds with Primary Alkyl Halides

Their previous work
EtOC_~! 9 (2 equiv)
EtO,C
Pd(OAc), (10 mol %)) 2 NHPA )
(BnO),PO,H (20 mol %)
Ag,CO3 (2 equiv)
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(10 mol %) NHAQ |
4 110 °C, Ar, 6h 1" F 12
entry reagents (equiv) solvents ® Yields (%) °
11 12
1 Ko,CO3(2) A 11 <2
2 K>CO;(2), PivOH (0.2) A 18 <2
3 PivOH (0.2) A <2 <2
4 AgOAc (2) A 85 3
5 AgOAc (2) T 46 <2
6 Ag.CO3(2) A 86 5
7 Ag.CO; (2), PivOH (0.2) A 75 <3
8 Ag,C04(2). (BnO),PO,H (0.2) A 91 (85)° 5
9 Ag>CO3(2), (BnO),PO,H (0.2) T 67 <2
10 Ag.,CO;(2), TEMPO (1) A 82 <2
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EtO,C I MeO-,C Br
PhiN,. “NNHaQ o (é e;;;) F 14 (; e;l;v) PHtON.. “N NHAQ
H y CO5Et (Me: 15b) (8)
Pd(OAc), (10 mol %), 110 °C, Ar, 20h
13 Leu 15a CCMe-Leu
entry reagents (equiv) solvents ®  Yields (%) ®
15
1 9 (2), AgOAc (2) A 36
2 9 (2), Ag,CO5 (1) A 31
3 9 (2), Ag.CO5 (1), (BNnO),PO,H (0.2) A 59
4 9 (2), AgOAc (2), (BnO),PO,H (0.2) A 45
S 9 (2). Ad,COx(2), (BnO)PO-H (0.2) A 74
6 9 (2), Ag.CO5(2), BINA-PO,H®(0.2) A 46
7 9 (2), Ag2CO;(2), (PhO),PO,H (0.2) A 59
8 14 (2), Ag,CO3 (2), (BnO),PO,H (0.2) A 78 (70)°
9 14 (2), Ag>CO5 (2), (BnO),POLH (1) A 31




A) A possible Pd"V manifold
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AQ-Directed C(sp3)-H
Alkylation of Simple
Aliphatic Carboxamide

Substrates
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Pd(OAc), (10 mol %) Ry NHAQ

Ag,CO3 (2 equiv) & R
(BnO),PO,H (20 mol %) 20
t-AmylOH, 110 °C, Ar, 6-24 h

A) Alkylation of 0 2° C(sp3)ZH bonds of substrates without O-substituents
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B) Alkylation of © 2° C(sp®)_H bonds of cyclic substrates

EtO,C 0

2 ﬁbz 0]
NHAQ NHAQ NHAQ
COqEt COzEt COyMe

27 (7T1%)2 28 (83%)? 29 (80%)b

NHAQ NHAQ NHAQ
CO,Et COLEt CO,Et

30 (84%)? 1 (80%) 32 (66%)
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C) Alkylation of 0 1° C(sp®)CH bonds

O NHAQ EtOZC NHAQ

33 (90%) 460%) COF 35 (81%)°



Pd- Catalyzed AQ- Dlrected Alkylation of B -C(sp3)—H
Bonds of Amino Acids

thwﬁ
Ph hN d" PhThN
t NHAQ NHAQ

H (2 equiv)
Pd(OAc)Z {1[} mol %), Ag,CO, (2 equiv)
(BnO),PO,H (20 mol %), t-AmylOH, Ar, 110 °C, 6-24 h

0 0 » 0
PhthN, ¥ PhthN,
PRt “NNhaq —)..- NHAQ PR, ANNHAQ — ‘0" NHAQ
. CO,Me  NPhth CO,Me y

13 Leu 15 JCMe-Leu 36 :CME-LyS NPhth 37 Lys
70% dr> 15!'1 (85%, dr > 15”)
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Pd—Catalyzed AQ—Directed Alkylation of B -C(sp3)-H

Bonds of Amino Acids
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A)
1. NH,CoH4NHo, O 1. Boc,0O, DMAP, O

' Na, CH3CN, rt, 92% Na,
48 pBuon. 3/‘H\NHAQ » O  “OH
2. TfN3, CuSOy, : 2. LiOH, H,0; :

HA13C7 13CH H3'3C” '3CH
CH,Cl,, Et3N, rt, : 55 : THF/H,0 ’ 56 ’
82%, over 2 steps rt, >80%
O 1. Pd/C, NH4HCO> O
PhthN, MeOH, rt BocHN
NHAQ Same Na., = ochN,,
Q sequence OH 2 Boc,0O, NaOH, OH
for 438 H,0, rt
64% 82 % >
57 58

Evans auxilairy-mediated
O-bromindation, azidonation
(ref 26)
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