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1. #% 3§
CIHT I URERELD
Kokt EER B\ Table 1. Reductive Mono-N-alkylation of Aromatic Amines Usign Nitriles
oo . 10% Pd/C (10 wi%), H
FLERRREOHIHE ArNH, : ANHCH,R '+  AfN(CH,R),
ETH Y | IEECHREM 5 1 RCN (5 equiv), MeOH 2 3
BUICEERERE 2R L
TWB, fEr T H/T I entry ArNH, RCN time (h) 1:2:3
5500 1518 CIRIR Y 2 A R 1 PhNH, MeCN? 25 0:100 (85): 0
& .
. 2 PhNH, EtCN 29 2:98:0
VAN >
¥£‘0)Eﬁ%&i§<0)p?ﬂ_ 3 PhNH, PICN 42 5:95:0
B L A EE R RRE 4 PhNH, dist. PrCN 19 0:99:1
ThHd, T bHbLNT 5 - PhNH, PrCN 24 100:0:0
WBZH/RT IVEHEDOEK 6 PhNH, dist. PrCN 28 0:100(88)°: 0
e LTI BERET— 7 PhNH, BuCN 48 0:100(89)°: 0
BT I UEE T AT A 8 PhNH, * dist.BuCN 49 5:95:0
_ . 9 PhNH, dist. ‘BuCN 56 81:19:0
SCHE L)L
74 F T 'T%T /\‘ T/ fe 10% PhNH, dist. BuCN 24 0:100(80)°: 0
R jﬂfﬁ" ?f’ CRANNE S 1 PhNH, dist. Me(CHa)10CN 72 72:28:0
DEBEPBIET DL L 124 PhNH, dist. Me(CH;)1eCN 48 0:100:0
HIZ=Z/T I Xk 13¢ PhNH, dist. CyCN/ 24 0 : 100 (quant) : 0
FoEZ AEMNERL 14 PhNH, HO(CH,),CN 53 0:100 (81)°:0
BHIDO /T I OISR 15 PhNH;, (CH,CN), 27 0:100(86)°%:0
ETHEENRD DS, 16 PhNH, . (MeO),CH(CH,),CN = 24 0:100:0
7; g IZUF‘%D N - 17 . PhNH, "~ BnCN 27 1:99:0
= ‘:ﬂ g 18 3,4,5-(Me0);C¢H;NH, MeCN 22 0:100(100)°: 0
AWTE&TA TV F AL g 4-MeCONHC4H,NH, MeCN 12 0:99(97): 1
AR =B D 0 2-PhCeH,NH, MeCN 24 0:98(95):2
BWERIGED - 1B F| D 21 4-FC4HJNH, MeCN 12 0:100(95): 0
T XTI K— L 22 4-HO,CCHNH; | MeCN 10 0:100 (94): 0
A D B S A AT 23¢ 2-HO,CCgH,NH, MeCN 26 0:100(91):0
: 24 4-CF;C4HNH MeCN 54 65:35:0
A S - 3CelaNI »
dHAnL, Ei f 25¢ 4-CF;CgH,NH, MeCN 24 0:100 (99): 0
LORIGTHNS %ﬁgé@ 264 B-naphthylamine MeCN 47 0:97:3
L RBHECBRELE oy 3-aminopyridene MeCN 58 11:89:0

2Determined by 'H NMR. ¢ 2 equiv of MeCN was used. < Isolated yield. 4 20 weight % of 10%
Pd/C was used. ¢ 1.0 equiv of NH4OAc was used as an additve. £ Cy = Cyclohexyl. ¢
MN-(3-Cyanopropylaniline was isolated as a sole product. # AcOEt was used as a solvent. *
MeCN was used as a solvent. /30 weight % of 10% Pd/C was used.

I B IRA R FER M LFEHRE (T502-8585 EM=MAFEMSTHG6—1)
Laboratory of Medicinal Chemistry, Gifu Pharmaceutical University
(5-6-1, Mitahora-higashi, Gifu 502-8585, JAPAN)



56

T ARELY - EAMETAGTICBT A= NI AL ETAXNMERIETSE 7 I VEOBROT VX0

2. 88 -ERW3
Fxix, AF ) —/HPAC EHAW-EMRETS
HTFT . REBEO=rI L

JelfiET I o ~DEMBILREZ B & L RISE&M
DML R ZITo1- & Z A . RWC ZHWEHEID,

Table 2. Reductive Mono-N-Alkylation of Aliphatic Amines

ERIET D EHFFERT
- . e catalyst (10 wt%), H,
IUBRENERHICE RNH, : RNHCH,R'  + RNR,
ThAEMEEND Z & ‘ 4 RICN. MeOH 5 6
R U, RIG&EGE%
gi’ﬂﬂ" *ﬁg"]' Lis =2 entry RNH, RCN (equiv) catalyst time (h) 4:5:6°
at N b TR P (- — N
. 1 CioHzNH, MeCN (3) 10% Pd/C 24 0:0: 100 (94)
s 0) 'i:—l‘ 7‘7)) f =
ETL‘ e ‘tj’;ﬁ 2 Ci1oHNH, E(CN (5) 10% Pd/C 57 0:19:81
AICIERE L= 3¢ C1oHzNH; E(CN (5) 10% Pd/C 47 0:0: 100 (quant)®
&
NERAVD LERWRER 4 CioHaiNH, PrCN (5) 10% Pd/C 57 7:59:34
5 2B ENPHLMN 5 C1oHxNH, PrCN (5) 10% Pd/C 29 0:0: 100 (quant)’
L 72 o 7= (Table 1, 6 C1oHzNH; BuCN (5) 10% Pd/C 29 0:0: 100 (90)"
compare entries 3, 5 and 4, 7 CioHaNH, MeCN (2) 5% Rh/C 24 0: 100 (96)°: 0
6). T, =} UL 8 CioHuNH, PICN (2) 5% Rh/C 34 3:97(82)°: 0
oo 9 CioHzNH, BuCN (2) 5% RW/C 13 3:97(71:0
o .
?ﬁﬁbf%%me' 10 CioHuNH, dist. PICN (2) 5% RW/C 59 9:91:0
L2V H &R 1 Ph(CH,); NH; MeCN (2) 5% Rh/C 48 5:95 : trace
(entries 9 and 11) . ZH 12 Ph(CHz): NH, MeCN (2) 5% RW/C 24 trace : 99 : trace
2 LT 10 EE%AW 13 HO(CH;);NH, MeCN (5) 5% Rh/C 46 trace : 99 : trace
TN % 20~30 & 14 p-MeOCgH.CH,NH, MeCN (2) 5% Rh/C 48 0:99 : trace
- E=NR a NH;
BOICHET 5 SR 15 CT\/Z MeCN(@2)  5%RhC 10 trace : 99° : trace

@ NHOAc ¥4 3

Z & CREAEIR M
Bah IS THE/T
NXIVEBEROICE LN (entries 10, 12, 13, 20,
23,25-27) 0 ARIGTIE, BFHEERVEF RS
WTFNRBBRLEZFEFERT IVHLEEREE LTAHY
BIEMTEDELLEBIT, ZHREICEAZ=IV
OBERANBFRETH Y, FHEET I HO—RKEDHD
E)TNXNLIEE LTHILTHICE T2, o,
AEESTHNRIICEAT 52 & T, 2R A
F—ERkiEE LTHIRAMNAIEETH B (Scheme 1),

Scheme 1
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MeOH, rt, 22 h

LA L, ZOREEREZEDOEVIEE—#HT X
VICERALIZEZA, T AXMEICKT HIEIR
i< EonT, HEIcky, ZBRTIVLE=MHK
TIVDREDHDVIIZHT I VOHBERKL
7-(Table 2, entries 1, 2, 4), 728, ZHRT7T I & =#&
7 IVOREMBERT B E IC X (entries 2, 4),
NHOAc Z¥EMN$ 5 Z & TRISHBBEIEIZIEZ 1,
T BT AXAME (ZRT V) BEEBMNIZE
& 77 (entries 3 and 5),

“Determined by "TH NMR. ? Isolated yield. ¢ 1.0 equiv of NH;OAc was used as an additive.
¢ N-Ethylaminoethylcyclohexane was obtained as a sole product.

T ) T AFMERET LT 2 287 I URE
BIRAIICE LN D2ENHAGL N & 22 o7 (entries 7-15)

INLDOFREDHAAEDLEIZL Y, IEE—%T
I v % RWC TE /) 7TAX ML, PUC—EBET
EFE=ULDPARTEH/T IV ~FETHZ LT,
BRENRTRCTERIZ/TIVEBEIRERT
B LMAREL 72 o7~ (Scheme 2),

Scheme 2
5% RH/C, H, 10% Pd/C, H,
Ph{CHy),;NH, ——— e [Pn(CHz)zNHEt]—————’ PH{CH,),N(Et)Pr
MeCN (2 eq) EtCN (2 equiv)
MeOH NH,OAc 94%
MeOH
5% Rh/C, H, 10% Pd/C, H,
Me(CHp)gNH, ———————  Me(CH,)gNHBu —————— Me(CH2)oN(EtBU
PrCN (2 eq) MeCN (5 equiv)
MeOH 82% NH4OAc 88%
MeOH
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