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SYNTHESIS OF AZULENE AMIDE DERIVATIVES BY SOLVENT-FREE UGI REACTION
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A simple and eco-friendly synthesis of azulene amide derivatives has achieved via solvent-free Ugi
reaction. We found that efficient solvent-free reactions required the formation of a liquid phase throughout
the course of the reactions. In this context, we developed effective Ugi reaction utilizing previously prepared
imines. Furthermore, we also found that under the optimized condition the reaction proceeded selectively
just mixing four-components (aldehydes, amines, carboxylic acids, and 3-isocyanoguaiazulene) without

preparation of imines.
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HZEHERLTWS, LA L, Ugi BUSIZIW TR

T TSR DORED ) — R AR REZ RS Z L EEL
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Ugi i i3 aldehyde & amine 725 imine 235 & 2
ABIEE Y, fEW T carboxylic acid, isocyanide & EH
L, BRSO HEIT LTS L L7 S, one-pot
TIZORIEZEITY &, #IHIT imine DAERK TIEARL,
aldehyde, carboxylic acid 7> 5 44F % Passerini Si 3514
IR Z > TLEWY, IEFRMUSPEITLR 2o T
L ¥ 9 (Scheme 2).
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% ZC 2step 2> THRZEAT 9 O TIE/2 <, BUSHAIED
FERARET 5 2 & T imine DAERK AR X ATV, B
IZHETT 95 Passerini KIS ZMfl S5 L 25 %,
one-pot TD UgiACO)MILBITo72. I HIT, ZHHDH
BACA W R BRI GRREA VT LE S &, AHIE
BELUTHEATHIEEEDLLRVOT, IIRENHK
HIRBEZ RO/ NRO LR L RET L, AEITo7.

2.1 2step TH Ugi &R

Ffi~ @ aldehyde & amine 2> 5 Ak L7z imine(la-d)
L ARHFZEDJE R E 72 D 3-isocyanoguaiazulene(3)IZ iR IA
@ carboxylic acid(2a-b) &= Nz, L, BlEIT-7
(Table 1).

Table 1  Ugi reaction under solvent-free conditions.

H™ °R!
NC
1a-d 2a-b 3
Solvent OO R O
r.t.
HNm)\NJ\W
o R
4a-f
Reaction  Yield(%) "
Entr 1 2 3 Solvent - .
y R R R Time 4af
y o Methanol ~ 24h. 73(0)
L O Q, i
Free 1h. 71(0)
la
: N Methanol ~ 24h. 51 (0)
al Free 30 min. 65 (0)
1b )OL
OH
’ o ’a Methanol ~ 24h. 62 (0)
3 \©\ 4c:
Br Free  30min. 66 (0)
1c
£ o Methanol ~ 24h. 61(8)
. \@ Q’ 4d:
Free 1h. 76 (0)
1d
Methanol ~ 24h. 60 (0)
s O ©y h
Free 5min. 63 (0)
OH
Methanol ~ 24h. 77(0)

\© \©\f 4f:
Free 5min. 72 (0)

*(): Recovery of 3-isocyanoguaiazulene(3)

Entry1-6 OEEVAESESA: FIZB W COILERE, 1step H D
imine & %2> 5 OBAINER L 72> T 5. F72, Methanol
HFCONEEIL UgiACC)SUG% one-pot TIT-72b D TH
D, ZORER, AHEED OIS E R%ENTREL EDIL
R CHWY & EREFTED Z LN TE .

2.2 One-pot Ugi (4CC) &Rk

&Iz, aldehyde(5) & amine(6), benzoic acid(7)% L T
3-isocyanoguaiazulene(3) D th % Z L EIUiET L, one-pot
T Ugi(4CC) )i &1T > 7= (Table 2). £ 7=, imine @iﬁfc
OGS TH DT, RIS ARSI EDLZDOITIE 5 H

6 DELLNELEDICHWILERHL EEZOND.
LU E, ZOERIZBWTS &6, £LT7NE
BETHo/2E LThH, Passerini £ R SN ho
7o, 6T, RIGRENRETH D &0 ) LESEM AT
FERTNIERLRVDOT, 3 IR LT, fofsEE
Z %IV, Table2 (TR L7zEER E > TV D,

Table 2 Ugi(4CC) reaction under solvent-free conditions.

COOH
RI-CHO + R%NH, + + OO
NC
5 6 7 3
Solvent OO R' O
r.t. HNWH\N
0 R?
4g-j
Entry- R'-CHO RENH, Ratd _ sowent Rea'ction Yield (%)
5 6 5:6:7:3 Time 49-j
Methanol ~ 18h. 72(0)
1 HCHO 2:1:2:1 4g:
5 Free 10 min. 58(trace)
R c|—<;>—r\u-|2
Methanol ~ 24h. 53(0)
6a
2 /I\CHO 2:15:2:1 - 4h:
5b Free 10 min. 60(0)
Methanol ~ 24h. 56(42)
3 SONH, 2:2:2:1 4i:
6b Free 15 min. 64(6)
—u@wo
/L Methanol ~ 24h. 56(37)
4 NH, 2:2:2:1 - 4j:
Free 15 min. 81(0)

5¢ 6¢c
*(): Recovery of 3-isocyanoguaizulene(3)
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HEPS LS T TR IR T #m%f%é&“ox#%ﬁ
72U, RIS TH 5 Passerini G a NG &5 7280
Istep H Cimine Z &/ L, 2step 72) T Ugi KIS 24T 5 Nl
& T, BRI AE WA L, EREMTTRI%D L
i, FRULEONRTT ALy T FEEZEDLZ LI
RN L72. $£72, ROSHERZBRFT 2 Z & T one-pot I2F
WTHRIBISEMH S T2 Z LN TE, PRI T AL

T FEEGEORD RN D R L.
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NTE, HiR, BRELVWSFETTIrbhTnaiz
W, ZV—rrIA RN —ORFEELRH L. 202
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