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FuoranA] M4 3] F3fol lojd] F7tA|el 2-methyl-4-methoxy diphenylamine
(ab: MMDPA)S] ZA| 2l g4l Axske Zo Aol nhe ATHI. Zehe] PHos
£ acetoaniline 3}3E3} bromobenzened FEHUN W ¥HAMZES] Ex|dlol FHEt|
A N-acetyl-2-alkyl-4-alkoxy diphenylamine& ¥4, 22|5l1 o2& 78| 71
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T&o] ¥ FFo] FXste] Hrl Tt 8¢E +8°] ¥ MMDPA {4
AzFZe g Hesdel oiFdch IeEE EAdJoME RHEEEA
nitrobenzene E}ﬁg, aminobenzene #}3}E W cyclohexanone& PdZuje] ZEx|j3}e

A MgAFE DR BHOSM n4&e] MMDPAS ¥t s, 1 WgE
Ao HABE A =stnAl Yok
2. AS

B4 §U13HtE ‘L"“Oﬂ AREE]E, TR 71EE BAlA " £ 3§57
7 ARE A AU AY B "—‘3’“ 33 Mg HRE AMR3ley MMDPAE
g-)ﬁ 3}.0:1 E}_

LujZ M= mixed xylenesE A&l o WS ELS  2-methyl-4-methoxy
aniline, 3-methyl-4-nitro anisole2} cyclohexanoneg& AR5l FuEE 5% wt.
Pd/C(Aldrich)& A}-&3tgch 4 Fub2E ¢l 2-methyl-4-methoxy aniline 0.001
gmole 7| £ 25 3-methyl-4-nitro cuusole—»} cyclohexanone/] £3 & H|(molar
ratio)S HEA|AH7IH MMDPAL] XA yieldE 2H2 A|ZitEZ —,’86}0312} ™ 7]
cyclohexanone?] H]%(155.6 )%l 1607CE] ‘3}—5~9—_:_0ﬂ)-] MMDPA2] yieldE %
th3te 8 ol7] 93] vk84E 2-methyl-4-methoxy aniline, 3-methyl-4-nitro anisole,
cyclohexanoneZte] Z¥ & H|E H A3 2, vl HLEY S AT S
—S:E, ZoPgES z}i‘ﬂtﬂi HAHAT = AEE 85It o i FRrE

E¢] 2-methyl-4-methoxy aniline F¢J &2 108] F7IAAA 001 gmoleE 31 &
Eﬂ°ﬂ ole] MR o8 HEES FHHA I = AEE £33t gEH 4
HEe] AYEMLE GCE o83 FAHEY MMDPA} FAEAEEQ (o, m,
p-)cyclohexanone, 2-cyclohexylidene®} cyclobexanone, 2-methyl-4-methoxy phenylamine, 1
2] 31 Ncyclohexyl, 2-methyl-4-methoxy aniline?] = NMR2} GOMSE I3ttt
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+ cyclohexanone]®] HI-EEH ZYAE AHESIe FHujubgo] 2]3t diphenylamine
54 38 A¥-E £¢sIYPct 3-methyl-4-nitro anisole noble metal o}
hydrogen Ezj3tollA] HA reductionE] B2, WEEZ ABAHEHLE  hydrogen
species?} Pd/C Fufo] o]sjA FHI-SEQ] 3-methyl-4-nitro anisoleo] F2hgEo)
2-methyl-4-methoxy aniline® 2 A A== 428 o] &3t}
3.1. 0.001 gmoles 2-methyl-4-methoxy aniline® 2 A8t 2L .

cyclohexanone®| H]ZE FZo] 2%l 160TCoA 0001 gmoles?] 2-methyl-4-methoxy
aniline(o|3} aniline® & HIHOTHE] MMDPAS UAISH7] ¢I3ld RurgEQl
3-methyl-4-nitro anisole(©]3} anisole® % §H2} cyclohexanoneg FYuE-g or=2alo]
= H|Z 50ml%] mixed xylene Sul<ofl F4l3lo] 0.1g Pd/CHu] Exjstof A wkg
Al Z{t}. &, aniline : anisole : cyclohexanone = 1 : 2 : 3] 3} B u]¢] ulg B
ZYUARZ HHSAIZ] A3} MMDPA-&o| uf- #uls] F7isled 10417t AF
[aniline + anisole] Y 7]F 3.8 mole%oll E2}3laith 10417t B2pFE wig &
HE RAS A% A FU¥ [aniline + anisole] BB 7] £ O 2 aniline 5.1
mole%, anisole 582mole%, cyclohexanone, 2-methyl-4-methoxy phenylamine 32.9mole%,
MMDPA  38mole% % 22 E, aniline?} cyclohexanoneZt2]  coupling84 E¢1
cyclohexanone, 2-methyl-4-methoxy phenylamine?] ®4=Aut2o] Aol 23WE|z] ¢}
ko™ 1 ZA3} anisole?] F4 HIF ®Egoll 23t aniline 22] AIELE o}F
S ¢ 4 ddeh & FHEO EaH FE ugaELe] oRulz Eyd
DSEY ZUAE AHBUAL WSHe £ dphenyhminer & DS 4 ich
= ZAE& uJisich ¥, aniline?}  cyclohexanoneZt?]  couplingit2&E =
cyclohexanone ¢ o] F71Y4E Wi B2E  dut FHuRS el X7 Al
couplingit-8-& A ZAAZ =AHOZ cyclohexanone?] FUHE FIIAAZPAA
AEE 3y3tgcl oluff aniline : anisole = 1 : 28] EH]E #3192 [cyclohexanone
+ xylene]?] F¥l= BE ZF-¢ 50ml +&& §2|3l4rh cyclohexanoneF¢) o] &
714 +&E MMDPAS&X %7154 2™ aniline : anisole : cyclohexanone = 1 : 2 :
1920]42] & oA v+E A1 F 10417 FastdSule] MMDPAS&o] &
¥ [aniline + anisole] A& 7|F£ 2T 87-88%0] =Wdladch(Fig. 1 ¥xR) 2
L} cyclohexanone?] Fa¥o| X|Upx|A ©E Z-$, oS5 aniline : anisole :
cyclohexanone = 1 : 2 : 2400| 4 -2 cyclohexanone?] &44Aut8of 2J3F 44
A 23w £ o cyclohexanone, 2-methyl-4-methoxy phenylamine?] ®4=AWtg Bri= 4
AA7HEgo] FAEo] HAAAEQ N-cyclohexyl, 2-methyl-4-methoxy anilines=8&-©]
Z 7kttt 3t oletZto] cyclohexanoned MO T FEQI¥E RS X oA HE-EA]
Zto] 10X 7HS 2L Z-$ cyclohexanone7H2] couplingit-gol] 2]3t cyclohexanone,
2cyclohexylidene®] 87 4&o| %713l MMDPASY Fz2]3 Ao L& o3k 1]
B2 WESAZEE 10A] 2 oLl &2 AZEAIZTh (©]3}e] MMDPAS&2 ¥hg A2}
F 10212 B Su)e] F9lH™ [aniline + anisole]”7] &2 mole%&olt)) ¥HH
anisole F¢afo] MMDPASEo| njx]l= od8+8 oolid 7] 234l  aniline
cyclohexanone?] & H[E 1 : 1922 [ A1Z] Aeoll A anilineo] t3} anisole?] 2
H[E 1~42 HIAFAZIHA 0.1g PCEHnl Ex)3tel 160T 2] v =ojA Ay
L #3tg ). anilineo]] th3F anisoled] & B]7} 1~-3Y¢ A2 91~82%2] MMDPA%
£o] goj# ory, aniline : anisole = 1 : 18] 2% MMDPAAA #Fo] TIE E n]oj
A1l MMDPAAS d&ke] 2/3ujqt =Folola A3tx] 3t vhg ZYHE B o] 24
o2 sitix] gt

aniline : anisole : cyclohexanone = 1 : 2 : 1922 F2|A|F] AlejollA| Pd/CEufsr
o] MMDPAs=&of bjX|= JaE dotir] flsiA FufgkE 0.05~020ge % H
BAAZIEA 160TY WIS TolM AEE #atart Fojgko] 0.1ge|dd A
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MMDPAS&°] 88%0l4 +&& FA| dtgd oLt 0.15g0| 48] Znfgko] A& 7
2 couplingA8/d B¢] cyclohexanone, 2-methyl-4-methoxy phenylamine?] A3} HF-g
o] &=zIx]o] N-cyclohexyl, 2-methyl-4-methoxy aniline®] 4=&o| F7}stgict v}l 2

= Uhg e o3kg ZA}S}Y] 2|3A aniline : anisole : cyclohexanone = 1 :
2 0192, &uoak 0.1g8] FzZi3tolM ¥HEEEE 120~200CE HIAF|HEA AP
& yItd e 160CH| e o= MMDPAS80] olF yglon b5 7t
180 CHT} %273 coupling AE<Q! cyclohexanone, 2-methyl-4-methoxy phenylamine2]
Bt adt-gol A3l ol MMDPAggo] AT #FHEEE cyclohexanone
o H|EHECT 2F & 1600CHFT LR nintE ot (Fig. 2 ¥X)

g, coupling”83 B¢l cyclohexanone, 2-methyl-4-methoxy phenylamine?] %% 7t
A ZA1E anisole?] w5 T4 T3 AL FYT 7IL€71E 7=, ol coupling
M E 9] ehganbgo] FENHEe] S&tiAlolN o] oA AHH o o
A anisoleo] WRELEE E reducionE]o] aniline 2.8 AHE T aniline P =tiE 0l
WhE<4 T E cyclohexanone?} coupling®le] cyclohexanone, 2-methyl-4-methoxy phenylamine-&
A d 3= sequenceoll &J3fA HEE 4 Qlrh(Fig. 3 H=X)

3.2. 0.01 gmoles 2-methyl-4-methoxy aniline®.E I+ ZH-¢ .

219 Ay AzEo] Kt 2 =2 vISEF YA iy AEEE 7t
2=z AEE 2817 ¢siA 001 gmoles?] anilineo TtH3] A aniline : anisole =
1: 28 {2]x| %1 AtefollA cyclohexanone?] £¥ & d[E 3, 96, 144, 192% #H3F|
A7 EFojgrs 01~07go® HIEA|AIIHA 160TY #EE2X et 30mle
xylene-&ujj3toll Al A @3+ A}, cyclohexanoneZ¥ & H] 144, 1928} 0.5g Pd/CE oy
are] AL 90~87 mole%] MMDPATE&E €& £ dgen, o] A= 0.001
gmoles aniline® & HEI Zzpet A4 dAstn gt ©f, WEEH =T 2
o] ful o AR5 Zujal2 0.001 gmoles anilined] 7Z-PHt} wotct.
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(1) 2-methyl-4-methoxy aniline& Pd/IC &ul Zxzf3lofA] 3-methyl-4-nitro anisole,
cyclohexanonez} ¥7 ¥H-EA|A XA MMDPAE $d3te= n1-§9] whgZH 2ot HHE7]

= 2-methyl-4-methoxy anilineZ} cyclohexanoneZ}t$] coupling®t-§-, coupling 844 =
o] eb=AniRof 2]3F MMDPAAEAl, 3-methyl-4-nitro anisoleo] ¥4¥E-g 213 of
A BAEE 449} ¥r-23dlod 2-methyl-4-methoxy aniline 2 A3 xE= AL &3
Hreo g duE 4 oo, couplingBEEL s vEgo] FUNEY &%
chA At
(2) et A o84 3EA vHEA R0 A 0.001~0.01 gmoles 2-methyl-4-methoxy
aniline2 =¢81-2 7% aniline : anisole : cyclohexanone = 1 : 2~3 : 150~2502]
Z 2 n]9} 160~180T e Wg2xold 1047 7z F FUH [aniline +
anisole] 228 7120 80--90%2] MMDPAT&S ddl&d, Pd Fufard F¢l
% [aniline + anisole] 1 gmoles® ¢F 0.01~0.02 gmoleo] £ QX it}
(3) yheEd 23AY 23 Z3 E vl TS EH|A aniline : anisole :
cyclohexanone = 1 : 2 : 33&= & xjo|E RHEd, £ AFodAdes I
cyclohexanoneE FUT L EHN  2-methyl-4-methoxy anilineZ} cyclohexanone 78]
couplingdt-g-& EHZAAAAN £ B4 E  cyclohexanone, 2-methyl-4-methoxy
phenylamine®] M4 &= & Zof3}t A|Hch
(4) cyclohexanoneS-¢l&f E&= PdEujafo] AUx|A WAY BIS2ET YR B&
7<% cyclohexanone, 2-methyl-4-methoxy phenylamine®] 43} yhgo] FHIIE AL
gaubgo] 23|H o g4 MMDPAT&o] ZHAsT
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Pigure 1. Production of 2—-Me—4-MeQ diphenylamine va. Figure 2. Production of 2-Me—4-Me0 diphenylamine vs.
L of cycloh introd 4 reaction temperature.
(0.1g of X P4/C satalysi used ; In xylans e180°C ; {0.1g of 6X Pd/C catalyst used ; {n xylene 30ml ;
epen, atmospheric cenditien) open, atmospheric condition)
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