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EXAMINATION OF THE COMPOSITION METHOD OF THE AZULENE DERIVATIVE IN THE WATER
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In recent years, organic reactions in aqueous media have attracted much attention due to the escalating

demand for more environmentally benign chemical processes. In most reported examples of aqueous reactions,
however, the reaction mixture was extracted with organic solvents after the completion of the reaction. In this

context, we have now developed a simple solid-liquid separation procedure without organic solvents in

synthesizing azulene derivatives by aqueous Aldol condensation and Passerini reaction. Furthermore, we

constructed ‘surfactants-recycling procedure’. The present method not only produces azulene derivatives in

good yields, but also facilitates the isolation of the products.
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1. #8

W, 7= IA M) —bD—BRE LT, KEREE
L= RIR ORISR 28T 5 Y. Azulene 758K
DL L ITHFIRCEIETH D KICARETH D72, KEHHC
DORIFIFRFRETH D B2 LN TEZ, /INES L, =R
TKICRETH B EIRD 3-Formylguaiazulene %, # ./ 7HlD
Aok E AV TN RICT 22 LIk - T,
SDS-Water &2/ SwC, vz /) —/Lx=—7 /L& Aldol
FIGEATOEIER T Aldol FS#HZE TV 5.

& ZCAMGE T, AKHTT Aldol S THROLNAT AL
T3 L FERO AR ARSI, £, F OB AR
B L7200, FOREEED 7' ) — AT HOW TS L 7=

2. REREH]
FENEHANI S T4 R R EEMFRIO CTAB L7 =4 %
SEiEMERI D SDS 0 2 A RISV (Fig. 1).

cTAB Sbs

Fig. 1 Surfactants

3. KPIZHITEZF7 XL ALV FREDER

3-Acetylguaiazlene(1) & benzaldehyde DA #AE:HTod Aldol
HEAITRBUW T, fildlitlc KOHS50%aq % V5 Z & Tl g
LTS,

3. 1. BEOHE

A 7 RIOHME & FeAE VTN BRI Lz 1 &R
T& 5 benzaldehyde %1z, KOH50%aq 54 2816 TR & 14
B C 24 WS L 72 (Table 1).

Table 1 Aldol reaction in water

50%| KOHaq
r.t, 24h
(0]

Entry Solvent Yieldof2 Recovery
1 MeOH 58 10
2 CTAB/water 65 trace
3 SDS/water 0 97
4 water 0 98

T3 F A A FEEAICEH D CTAB % VBRI 65% &
ILHRAE S, 2T MeOH TR & b LT
NRTHDH. L AT, Z0 CTABMwater FCIFRISHICIE
ISR STz, TR T AT 4 N — NS Z LT,
WOV L DSBENFTRE T o 7=, T D=8, WEHDIL
R, HREET BRI R LTz

3. 2. ABYIDINE L SEHIREOLE

ESET, AN CTAB/water 2V, UEM )~ 157~



WERE, Az @b ioRIERO LA LT(Table 2).

Table 2 Comparison of solid yield and whole yield

Table 4 Passerini reation in water

+ R-CHO + RZ?COOH
NC

Entry All/Solid  Yield(%) Recovery(%) s
CTAB-water o
1 All 65 trace i FP‘KHO
2 Solid only 62 trace w I
Entry  R-CHO R%-COOH Solid state  Yield(%)
% N o - = N 1 CH3(CH,)sCOOH  prizms+powder 87
FERED BN L A ETRE ORI IFET D2 8D ) HCHO CH,COOH powder 5
oM oTz, B E AI$ 22 & T, LM% BT .
3 @CHO CH,;COOH prizms+powder 60

DRFCHIH S RE & e o7z, RO TR ZHLY BRO 4%, 5

A O THERISZ FATHR S TREM 6 5 L B 2 b,

ZDTORISHE T, SRz LaRE T 72

3. 8. AEEBAALI-7 ALV ANV FEEED AR
CTAB/water [Zf/NefyRIC L7z 1 LHIETH D
benzaldehyde % /l1%, KOH50%aq {1 T 281 C 24 WEfHE L
7o, BOSRTH, WBMEH T A7 4 02— VTR
X, AIRIZ 1, benzaldehyde % N x FHE AR E4T - 7=(Table 2).

Table 2 Examination of the composition method by the Aldol
condensation

Entry 1-3 DA CERISCEIR OB MG vz, Entry 1
TIXLEIN G 87% & iV MR Z 1572, 2 D728 Entry 1 D%
T, AkEHEAAL, ST D0 L.

4.2. AEEBEFIALI-ER

CTAB/water |Z 3 DNy & formalin, decanoic acid 20Nz,
SR T 20 REEIER LT, DUGKETH., WA T T A7 11
X —Z FWTHY BrE, Ak 3 formalin,decanoic acid Z 11z
A ETT -7 (Table5).

Table 5 Composition using separated liquid by the Passerini

Entry run  Ratio” Yield(%) Recovery(%)  Solid-state reaction
1 AB=14 70 trace prizms
1 2 AB=14 64 3 oil - -
3 AB=14 54 7 oil run Yield(%) Recovery(%)  Solid-state
1 AB=14 75 2 prizms 1 87 0 prizms-+powder
2 2 AB=115 59 12 prizms+powder
3 AB=L15 54 13 prizms+powder 2 73 4 powder
*A=3-Acetylguaiazulene, B=benzaldehyde 3 74 3 powder

Entry 1 "Cid benzaldehyde BRI Z 72728 2[5 H LARED
AR TR L 22572, £ D78 Entry 2 T benzaldehyde
DHEEEZ S ZLICEY, 3EIHORIETHERRSERD
IEEB S 7=, Entry2 XY 201H, 3[EIE & HITIERIC
BAEDRIRNZ LG, TR AT UREG AT O FIRITH
MTHDEBEZOND. ZTOTDMOT AL U HERAT
HISHTE DB L.

4. Passerini [t

FEE 212 L 0 Passerini SOUS CIEARETEMEANIC CTAB &
52 LT, AAEBOEREMSRIL, %L BHE Gk
TELLWESN TV,

4. 1. EUFALOIREE

CTAB/water |2, A/ DT & FLgkZ TV AR
{2 L7z 3-lsocyanoguaiazulene(3), fEix 77 & K, J/LR g
%N Z 2R C 20 e L7z (Table 4) .

Passerini SUSIZRBWT Y, AiEFEFIH Liza Chtkicit
Bet B 2 EbhoTz. £ Z0fERN D Aldol FEE R
ST, AIRAEEERH L, ARAMTZD Z L3 bt

5. #

KFTOI N L FERD G LT, & BICKIRH
LD R S, TR LI A T T AT 4 N2 — TR
EETD 2 ENHKRZ. £, AREFAHLAREITAD
T EsbinoTe. Passerini SUGSIZIWT S, [AEROFETIE
B D BERHRTZ 2 & Db, MBS A~DISHNEIFCTE 5.
ZOFTEEAVIHIEES, 7258 2 & T, AEST
IO TR N OISR S 5.
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