% *n) {h % DOI: 10.6023/cjoc201209042 Fir5itRE

Chinese Journal of Organic Chemistry REVIEW

FEIBRLITEY S R R AT

NN ¢ b Je = b
AT > F Fi
) \ b \
ATT ML HERL
CPEAE TR BB N G R S0E 37 ) B ) B 5 4 2 R S S
Beri s m o TR SEARTE LR E P52 710129)
C UL TR R A A b P2 710072)

T
FRHA

WE I EBENSY AT OCBOR AR, AN 2 R T ARG 2 Tlk, 38K N 6200 1155
TR TAEVON . AR RIRE AR 2 AR S A 3T BRI 1 S IE SR BT N R AR, e R
PRI 2 T R AT w2 R PR A RS M X o Bl ) A SR (], RS2 BURIE AR AT g BEGTE. B N
ATRWETOR 207 FARRAT LB VI F 2, SORSREIRT AR RE T — 28500 A RN 5 R W& 0%, 2rik
T AR5 A R RN B A BT IR RORTRE e, U T 55 Rk 0 S Fd 25 WA < e AR A AR BB B N O R AL
SN RHRETT B IIIE S AR R N s 57 B R A I RAL S IR 5. BT B A AL AT 55 T gk S 17
L2 A G A (VA 1 PP AR S I A5 A 7 A A 15 0 5 B TR I FH PR TS 7

R AR, GGk TR TG DT R G, TR ERRNGY)

Novel Progresses in Synthesis Strategies of
Aromatic Azo Derivatives
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Abstract Aromatic azo derivatives possess a particular character that is the light driven reversible isomerization between
their cis- and trans-forms, which makes them excellent candidates to modulate the relative movement of different moieties.
They are widely used not only in the traditional chemical industry, but also in many newly rising areas of science, such as
photochemical molecular switch, super-molecular chemistry of host-guest recognition, self-assembly liquid crystal material,
analysis of biomedical imaging and chemical, light driven molecular motor, and so on. The development of chromophores
with characteristics, like high chemical stability, thermal stability over a wide temperature range and having two forms easily
detectable by a method that does not cause irreversible molecular alterations, is a major challenge for researchers who focus
their interest in this area. With the increasing need for investigating unknown aromatic azo derivatives, many novel efficient
synthesis strategies are recently innovated and developed in succession. This critical review covers the various synthetic
methods of aromatic azo derivatives reported more recently, with special emphasis on application of arylhydrazine, arylamine,
nitroarene, azoxyarene, arylazide, and their derivatives.
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3,5-Me,, 3,5-t-(Bu),

Scheme 10

1.3 WEFELESYRITRIBERN

Al FE A H R £ 5516 J5U7 NaBH,, LiAlH,, £ —fE
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MR FR S5 R IR 05 B B B ROT k. fE A
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FLAh IR R 57 2288 FH T AR 5 SR i s A e, 724k

FHIY Eﬁf% HIP= I 60%~95%, X LA JH L5

744N AUNaOH Y, SnCl,/NaOH™ ", #57%4#/NaOH!®®!

(Scheme 11), Pb/HCO,HNEt;*”), Pb/CH;CO,NH,"",
NO,

(1) Glucose/NaOH @/ Q PCly/CH,Cl
(JH"  HOC COH

CO,H

N—N 78
/©/ O\ Et;N/THF
cloc 7 cocl

79
78 RCH(NH,)CO,Me
R = i-Pr, Me, i-Bu, Bz, Melndo, p-OH-Bz, CH,OH

Scheme 11
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TiCly/LiAlH,, NaBH,/(PhTe), 5 NaBH,/Pd-C (Eq. 11)"""],
Co,(CO)g B NiCl,-H,O-Li-4,4'- ] J£ 5 X (DTBB).
mH, B/ 5N, FeO, TLEkIEE/CO i MCI,-Mg-
THF A% (X H MCI,=TiCl,, VCl;, CrCl;, MoOCl;,
WCls, FeCL) W HEH T2 5 H 1.

Ph
Ph
NaBH,/Pd-C
NO2  “MeOH/CH,CI,
Ph
Ph
80
Ph Ph
Ph Ph
_N
N= (11)
PH Ph
Ph 81 Ph

R T R (1) F A 27 08 it B DA 1o 110 7 S 4 4%
A, B I ad R AR IR I nT BEHL I E R Bk
BAEAE I A AL S i S 2 Ak, W39 B &
265 3 SR S A T A T A R RE N FRD R M P R
G WEB G AR A A T, g5 A 1 A
N—N %, M4 NN- 3 5Erp (Al fk. 3 fi e )44 i
IKTE R E AR E AL A2 S R P . T R SRR £
B FAERRYE R E AN b 2 iR T B e 4 K 4
T B, Sakai M HEHRIE T R In(OThy/EtSiH
F G NI FEAT A1) 82 SRTHIE UK 83 17 Hik £ 62%~
99% (Bq. 12). IXFh 57— i i s ) 4 oot
I JEFUTE HG ) F B = A FR B ASF).

7N\ o In(OTf)3/EtzSiH @N\ — R (13
S e )

DMF, 60 °C R

82a ~ 82i 62% ~ 99%

83a ~ 83i

R =H, o-Me, m-Me, p-Me, p-Cl, p-Br, p-CN, p-MeCO, m-CO,Me

T 3k e A b R O A 3 T A Ak A SRS A AR
(R T ZA AN 5, Zha S5V ARGE T 4E 200, 32
P A RRE L, Wik ) WOt B A2k FEG, A A 3
FRTEY) 84 (MIBJ5 . AE IR T, R4 T mig £k
SR &4 85 (Eq. 13).
14 FEBEEUPNELSER

2 i 1) FU Lk (Wallach) Sz B 35 K 31 48040 1 /05 &
WA YRR S A R 4-FR FE B DS BB AT ED
(B I 2-38 3 SR AA). S A R ] DOl LA R S
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% < > NO, Au/ ZrO,, KOH/i-PrOH
argon, hv, 40 °C

x=H, Cl, Me, OMe  COnversion: 58% ~ 100%

selectivity: 56% ~ 99%

84a ~ 84d

x=H, Cl, Me, OMe
85a ~ 85d

RS S LB C . 7RSS &/PbO B MeONa
R JETT R S 3, BoE A IR i A A B AL R
[HEE. PR, 4-TEHATAY) 86a TrEmi IR W nFA 2
100 C/N, A =4 bl 2- 525 B KA EY) 87a 4
31 4 B SE X N SR B FE R, AR AR B 41
ISy AR AT TIPSO HE A=) 88b BY 88¢ (Eq. 14).

- X
X i
\©\ N M50, NF +
N \©\ 100°C by
X 87a 54%
87b 2.5%

87¢c 29%

86a ~ 86¢
aX= NOz, bX= COCH3, cX= COzH

88a 11% OH 89a 4% X
88b 46% 89b 0%
88c 49% 89c 9%

75 FAR R ALY 90 FIEK S Wi (w9 £ 1, 90
HHEMWB RN A= B2 MR T 101 MEEY 91.
R, e A SRR, R BRSSO
BEEN G BB, 90 5 SbCls IR E &)
91 EAHEEIR T A IR PEME I AR B 2-FR LA ) 7
Y 92, PERATIE T%~T73%, [A)it ] GE % A ek
Y. =) 92 AR o IO LA v TR AR
PE. filhn, TR, A5 eIR =4 b il B 1) 38
Mm3gn, 7€ 85 CH IR E R E5 K~ % (Scheme
12)70 fdi LAl S 3R, W DU GUAbER . = &AuEs. =
SN AL EE, T AT BULATR A N S5 N T B
BEWVRARE. SRR B AT % 2 BRI, 3K
PN SR R B R IR IR Y. E RN 2 A LA
ERARECR. HAh, i E B, A AR
93 5 = GARE = SRR N 2, il 4-FUIA
K OT JEA IR 2-F8 3K, M N AHLER W oK,
T i T 10T I e W0 1 5 A A R0 1 11 20 45 45 T T T
G 94, gl LR LA E M ik AL E, 9 n
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%2103 (Eq. 15)7% FIF Ally 5k InCls A48 1) =%
IR &L, il Zn(OTH), B¢ Cu(OTH), thig LA L 1F =
A BB R STB AE CRERUK I S A R
(RIS S0, 6o PR AT B 30 s S A A R Ak
E YRR R VR, 2 e N A AR
AL, = SR AR b m] Ul A 3 )™, ol D
VB ER SIS (1) = (- H &S AL A A mT DL AR
(107 28 A A A A B AL B o7,

\ ?+ 2 A or SINHaNHyH,0
/\ N//N ‘ \/\ MeOH, refux or MW
R T 85% ~ 91%
102

2 \ N R?

/s 7z S

J NT \l (15)
103

R', R? = H, o-Me, m-Me, p-Me, 0-OMe, p-OMe, 0-OEt, o-Cl,
m-Cl, p-Cl

1.5 BREAFEULEVNELBES DB
TEARNATAERT, ISR T SR = A= %
RS FRASEAL A Y. B, 4 4B %K 104 (X=
p-NO)FI 4- FHILZE]E 105 (Y =p-Me) i L4 3] 135 C
(RN, i A BB R 106, %0 16% (Eq.
16)L PAN IR EEURIEX AT Y) T RN AR B
XN AR B R AP BAREE X I S5 MR L
ARG Y HOCBE. TSR G Y S HAE LA B,
XIS P AR A BRIN. Peters 255 M5 it
T —MBE AW 107 EHAE I BT 718
BAEY 108 11 7515(Eq. 17), H5E&FE T H &Iy
fift S AR EL, XA T A T ROV I, ik
R, MHAFLES S S RN, F=Y)8E g T4k,
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