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Recent Progress on Reactions of Arylmethyl Azides with Alkenes
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(“ Guangxi Key Laboratory of Agricultural Resources Chemistry and Biotechnology, College of Chemistry and
Food Science of Yulin Normal University, Yulin 537000)
(® College of Medicine & Technology, Hunan Polytechnic of Environment and Biology, Hengyang 421005)

Li, Xiuying™ Wei, Xiansheng” Luo, Jinrong*

Abstract Arylmethyl azides (ArCH,N3) as one of the significant nitrogen sources with stable properties, simple synthesis,
have been widely used in a wide range of organic synthesis reactions. The recent progress (2014~2018) on reactions of
arylmethyl azides with alkenes is summarized. In addition, the organic reactions of arylmethyl azides with types of alkenes are
described respectively, with their scope of substrates and reaction mechanism. It is hoped that this review can be referred to the

future application in organic synthesis of arylmethyl azides with alkenes.

Keywords arylmethyl azides; alkenes; reaction mechanism
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Gk EN, LT S R G NREN B RS S
W Je A BSOS 32 BT U8 )2 k0. X 2014
A 2018 LELISRIGE 77 HE BRI SV NIRS
Wl S HAT MR HUR BT T AN, 0N T 5
Ik B AL B W) 5 0 e S L AT AR AE AN R] B N (4 L
PR AR R AR S S AL,

1 FREERUSYSHERERN

W 235 H4) T B AR AR M I IR VR R B R AR S
I A, A NLA R E R WA TR A
R —Fpoeng. 5HADE G, 2K O ARIE
177 8 2 B H WL R BETE M . anfl e dl 1 2 54k
S IRNE, K VTS PRI R 7T BE PR
1.1 S5XRiHEHEENRR

2015 4F, &R IR PHROE T R SAIE ARV
AT, 76 FF R IV Sl T 0% L S R 5 R i e
I N, BT — &5 2,5- BB IR AT A
(Eq. 1). Z/INHEIFIER R F IS E S K ORI
BRIRTEA TR A T T R, 2K 0065 1.2 equiv. [F2K
FHESEAE 10 mol%M S A(CuCHEIIER T, 7T
PATS B IR ) 2,5- IR FEIEME =Y, PEERIL R T
82%. ZITVE IR SAMEIRA, 4 MR RAE R AR
B, ZRNARER A, WA 0,25 T RN
B VR . %/ NN I s S O T EL A
IR TE, HEMHZ N 24 T 13- s s
BB ToCH AR, R E SR RAE 1,2-H i
%, BEZ TS — 2 F 1 N 1S 20 b e, o Aol
TESE T A AR B AETE. SR 78 S AR B S S U
AL F B 2445 2 H A5 7> #)(Scheme 1).

air (Oy) o
CuCl (10 mol%)
RN+ RNy ——— > JI PRe M
toluene, 80 °C, 8 h Rt N

R" = Aryl; R? = Alkyl, Aryl 1

1.2 S ERFHRHR R

Ruchirawat /NHEFH =8 2B LT, =
M2 TSRO W RS WS ARG R &
(421 B, BT — R BB & B AR IR DY
SEMRZRLL AW (Scheme 2). 24 BRI & A AN
BRI, 15 2] 52 BURHER R A Y. B e E iR
MHEIERT, HHRESEEWIVR T N-75 55 %
IEEF R, SRET7EE BTGRP T 505
IS BRI RN, Z = B EEHEYITE RIS, T6
WRERRIL IR USSR, HASZE
AREERIFE M, NG RS v bk DU S0 bk SIS A 5 ) 4 1
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Scheme 1 Possible reaction mechanism

TN Na
R—./ N
Rl—X R—:\ =
leOH Regioselective PN X
H, R'#H; X=Br, Cl, |, H ;
7 N% R
R—— ]
F H
3¢
R
=

Diastereoselective

R' = Ar, Alkyl

R? = H, Ar, Alkyl, NO,,
COR, CO,R

B2 JFHESEL AT SRR 4+ 208 ks B
Scheme 2 [4+2] cycloaddition reaction of aromatic methyl
azides with alkenes/alkynes

T BTN A g R
1.3 SHIEHRHR N

2015 4E, FAEI/NMATMER Sm(OTh); {E AL,
RSN EE TR TS RESR S R
R EDEIRIN, AR T — 250 2 BURBKR IR Ak
HY. MRBIEYIIEIE R s R, SRR E
B ML E Stk &4, N LR AR N IE A, AR E 5
mol %ot A E 5 7T LA 245 21 H A5 7=9)(Scheme 3). %
TR, %N T EE RS VER R 7T, AR S2IR
FE A ANGE I PP 1) B S S AT 1AL, BN T R
Wit ERIE S RN A T 1,2-HiE#/1,2-55 55T 8 /304,
VRACEET . AR R B ) 95 3 2 4 2558 F a1
BT, Tov AR A 5 R I R AR R i S A A, #RET
AR 5 N
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Ar' Ar?
Ar? N N
Ar’l/\/ r | \ R1+ | N R1
0, (101kPa) 2 A
Sm(OTf)3 (5 mol%) R1 R
toluene, 110 °C, 24 h

N3 —

Ard N Ard

AP AT RN

—

BR3 FFHESENEGD SRR+ 24 13RI R
Scheme 3 [2+2+1] cycloaddition reaction of aromatic methyl
azides with alkenes

2 SREBFLAYSHERRIBERN

i M 2 5 I Ak G W DR e 5 4 B A 85 R R
HL P2 SR AL, AROCHE FRAR T I e 0 T
HE, IWITFRAS T I@ R R R SIEPE. A AR i /3%
Bl s, Kz 5E PN KR IE A b and
S IR A S s I SR A B 5 O R R B U S R A
& T AP )2 R
21 S5fHEERRNRNE

WESEH/NAAE X — D7 T T ELEPR A BT 9. 2014
5, Z/NABHRIEFIH Ce(OTH; HEALTT F SR SRy
ROIHI B2 MBI N, =R E % T 1,5- =R
MG, ZTTEREE T UG A SRS
[T X (N = A TR SR N &7/ Eeya = BN SRt e
B4, SCEIL T — ORI O A S S e = A S T T
R PEAR R R R FI 2 5,
Tl 275 F A B Ud A2 77 ik B AR B8 A7 LU 1 R B,
FER E (Scheme 4). X T SALEE, Z/NERRH TIF
MR- BRI AR, 05 RS S S VeI ER T
Woim Ak, B2 SRR Q@R [3 20 A B 1ot
g, EIEIESL T K% — 0T RS R 3
Hbrm=4.
+ N Ce(OTf)3 (5 mol%) N=
N R oene, 100°C o N~

8or16h R!

;
R\/\No2 + .
R' = aryl, heteroaryl

R2 = benzyl, phenyl
_N

+ N- N=
> -~ \RZ Ce(on)3 N\XNOZ
N RZ/

N R

-HNO, N:X

— = N
R2

R1

R~ +
\/\NO2

B4 ATREMI ML EE

Scheme 4 Possible reaction mechanism

22 5S5EBEHNRMN
2015 4E, FAEII/NAYHRIE T Sc(OTH); LT H
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HEBRE af- BRI RN, LA AN RN T,
110 C NS 12 h & BEA SR FRE 1(Z)-p-H 1%
JERAED. RIAZ G, J5 AR B, 7= 8
IR, AR AT & R T — 2% (8
M@, 2N T SN ALEEdA 1 BE A VR 40 Y BIF
Ft, BHFAER D bridik, \nzRNED T 13-k
N /1,2-05 BT #/1,3-H ¥, Jranth 7 &3
S BHLEE(Scheme 5).

R2/\N/H
Sc(OTf)3 (5 mol%)
RINCN + RN, BT T ~__CN
toluene, 110°C,12h  H
R1
- R? R\ .
+/N\/RZSC(OTf)3 N—N N
1/\/CN + //N B — W — +
R HN™ R1 N R1 \’ N=N
M
CN CN
27N ~.H
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> H)\1/CN e ~__CN
H
R1 R1
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Scheme 5 Possible reaction mechanism
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SIS0, AMUPRAR T I 0 L P B, i
AT Sy L 290 3650 7 8 i Bl O b B ARG T 0 e P e RS .
Donald Z5/PHRIE T o p- AR BRI S 5 BRI
PESRAE N & R e LKk, FIHSENENES o p-AH
FRIEA A RSB R R s el =6 N
Z PR OT D, B HA R IR V88 1) g I8 A 120 7 2.

2014 4, F R /N SIRI AR R 5 55 S A
TENR MRS, 15 Ce(OTH; HEAIEH T, ilid S A [H]
1) 52 J8E 5 750 TT DA i ae R M b B B B0 R A i T
1,4,5- ZBUR =R AW, %/ N T 3R F 2K H 3
TR G R IR IR AR Y, EA R T AT R
N, RIEEREE 1.2 equiv.fIZEFHIESEAE 5 mol%I)
Ce(OThH); EAL/EH T 5 h, BL NN-—H 5 F ki 1
RIS, AT BB SR p-05 BAR LR =, 7
FIKB] T 82%. ¥ IR VAN, 19 2 =420
2 LAS-ZHUR =R G, Rk BT 85%. Hir
FEYIIIEIL T ARSI BESE. X I R B LER R T
RECHERT, B EMEA IR T &R S 5 RS
BAAWEDT 13- BN RT3 oo A, 24 H
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HAE N NAY IS, 12 AR 2 78 2R 2k K A5 3
1,4,5- =HBAR=MR &Y. BURRNAY BN NN-—
FERZ, 153200 oo P AR 2 R AT, B2 KA
1,2-H iT#/1,3-H iITBEIE, 153 B-77 I L= 1)
(Scheme 6).
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Scheme 6 Possible reaction mechanism

2015 4F, Elangovan /N R GRS AL R
o5 Fe SR G ABAYRERE, @[3 420500 B M e 2L
B 1,2,3-ZRUAY). i/ NALGT R RS ELED
5 3 equiv. iYW 3 LRI ERVE WA SR SR, B A2
BT AEAN [ AR A A AU T AS 8] AR 3 7009 Joit i 1) e
R RILAE 20 mol%eft Ak & AN K A A A, FE/KAE A
JSL P RN RES AL iR T = S 2 1,4- U=, ik
LE T 99%. FEXS S SBEAT R N R, o R
fe I MBS EIE TSR, #REW 5 A FKERGE
A e/ AR TR AR ) FE R A VA 57 N v Rl 2 t 1,4,5-=
B 1,2,3-=MR6EW). BLAL, Z/NE R TGN K 1
AFRVET AR FEA F i AN 2R A A s 1, I Hoaz e i
SSEAN T BEATAT B A N 7 (Scheme 7).

_N
N W)
H,O,rt. R” o
R—Ns; CuO nanoparticles
R =Ar, Bn o R?
1 R<\/” X
R'=H, Ar, OBn R N™ SN
R2 = COEt, COPh, CO,Me  DMF, 90 °C >:<
COPh, COCHj, CO,Et R R?

BR7 FFHESENGD SIEII3 21 s
Scheme 7 [3+2] cycloaddition reaction of aromatic methyl
azides with alkenes
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/NS T B - A R B A S
75 5B F MR S R, A AT RL 2 equiv. (9 TE AL
(K,CO3) N, E45 S L Hy0/1,4- —E N (V/V=5/1)
YERIRRA I, 80 CR&M 11 h A DL R A ki —
BAR =R B WI(Eq. 2). %7 BTG &R Ve N 77,
GNP RE R, R AT R, IR, 153
T 95%, A EAEREE. WML, %N
BT L3-ERIIN/1,3-H 3T/ A AL N I R
(Scheme ).

R2
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0 ; g . N-N
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X 2
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Scheme 8 Possible reaction mechanism

2016 4, Elangovan /NHPE S B SR 502Kk
G RN A HT R % /N DA DY R R A A
(TEMPOYE AL, FETCATA & )& AL 1) 2 5 I
T, HEAIEEAAS RS SR TR B 32130
JRS SRR 1,4- UL R 1,4,5- =30 1,2,3- = MRk
HYI(EQ. 3). ZILAKNER SRS, S S AR A,
JEEWIHE VS AR, TR R T EEIE R PR A SR i T
Wike, RS R AR B — RAW B, %A
SIS SRR, RIS RN S | R H
BREM, ERMERET 2RSS TR DR, ;2
fS1% [ B IE4T (Scheme 9).

? TEMPO i NN
R/\)Lrv + R—Ny ———— | N
R = Ar, H, Heter R
R' = Ar, Me, H, OMe R
R"=Ar, Bn o

5% ¥ Elangovan /NLFIWE S K, WEHE0A /N P24k
SRTE B RS A I8 A0 6 1 (1) s S H 3R AT 8 AT
Fi. Z/NABE IR ASIREIREN ap-NMEAERE S
B BMER R, 1ETCARAT AR s Insm i 2
5, UADMFAEARBEFISEI T 1,2,3- =R E5Y)
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Scheme 9 Possible reaction mechanism

PAL S E MRS AL S D I £ 1R 5 R, B =R N SR,
AT LA BT IR 1,2,3- =R AP; 8 s R
IS B K SRR, 7T DAAS 3 7 3 1) S R R A
B X RN 1,2,3- =R UL SR Al
A M T — 2% TR AL B8 2 (Scheme 10).
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A 2
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ER 10 1,2,3-=MR AP DA SR SRAL S P10 5 ik

Scheme 10 Synthesis of fused 1,2,3-triazole and isoindoline
derivatives
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AR AR 2 T R AL 570 (Eq. 4). %8
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By, B NI N IRERRENS 5 A A 1,3- —HE
WED AT B — RIS 52, B AR
Fa R b b P A AR BRI S /N S R LR A T

HEM(Scheme 11). R X5 BRI E B 207 HEBA
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Scheme 11 Possible reaction mechanism
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