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Synthesis of Iodobenzenes with a Remote Double Bond

DONG Zhibing", GAO Fan, CAO Qiang, WANG Min, LIU Fang, WANG Jiawei
School of Chemistry and Environmental Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: The derivatives of 1-butyl-3-enyl-2-iodo-benzene are very important in organic synthesis, but they
are rarely reported in literatures because they are expensive or not commercialized. Hereby, we proposed a
facile and general synthetic method for the iodobenzenes with a remote double bond (derivatives of
1-butyl-3-enyl-2-iodo-benzene). By using allylbromide maganesium reagent as the starting materials, coupling
to 2-iodobenzyl bromides or addition to 2-iodobenzaldehyde, a series of iodobenzenes with a remote double bond
were synthesized. The final products can be easily synthesized with high yield and without further purification.
This method could be applied to the scaled-up synthesis, showing its practical value to prepare the target
molecules.
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Fig. 1 Derivatives of 1-but-3-enyl-2-iodo-benzene
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Fig. 2 Cross-coupling reactions starting from the

derivatives of 1-but-3-enyl-2-iodo-benzene
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Fig. 3 Intra-molecular Heck reactions starting from the

derivatives of 1-but-3-enyl-2-iodo-benzene
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Fig. 4 Intra-molecular radical cyclization reactions starting

from the derivatives of 1-but-3-enyl-2-iodo-benzene
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Fig. 5 Synthesis of allyl bromide magnesium reagent
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14 1-[(I-ATE_HFEESE)3-H-TE]2-
IR &

1-[ (1858 )-3-0- T 4k J-2-MOR (5) &5 i« 7
KGR T  mE A G 4 (ABBURHI#E,0.23 ¢,
1 mmol) 1) 2 mL JG7K THF ¥ ¥ H 28 12 i Jin s 73 3
TRAEAE (1.83 mL, 1.3 mmol) i 2 BEVAWE , W 58 )5
£ 0 CTFHEFE 10 min, T EZ WK T L 0.5 h,
TLC 7R JFURL 58 42 ) . F /b K R I B, &
PR B AE B, JC/K B R B T8, e 4 A WLARAS 0.27 ¢
AR 5,00 99%. 'H NMR (400 MHz, CDCI,)
5: 7.81-6.99 (m, 4H) , 5.92-5.70 (m, 1H) ,
5.04-4.98 (m, 1H), 4.98-4.90 (m, 2H), 2.58-2.31
(m, 2H), 1.46(s, 1H). HRMS (ESI) : m/z caled for
CiH,10: 273.985 5, found 273.973 4.

1-[ CL-0T 25 Y R A ) -3 - T 2k |2t
ROWMAERET) AEZRA T EaRED
5(0.27 g, 1 mmol) FIBKME (0.09 g, 1.3 mmol) [
5 mL JG 7K THF % ¥ i i TBSCL (0.18 ¢,
1.3 mmol) , JZ W I+ 24 h, TLC 78 ok 58 42
INF . SN R LA A R e 4 R A AR JE AT A
(BT He m o m o zmem =100 2 1)750.27 g AR
Y 6, It % 70% . 'H NMR (400 MHz, CDCI,) &:
7.78-6.88 (m, 4H), 5.95-5.78 (m, 1H), 5.11-5.01
(m, 2H), 4.88(m, 1H), 2.48-2.21(m, 2H), 0.98
(s, 9H) , 0.15 (s, 3H) , 0.01 (s, 3H). HRMS
(ESI) : m/z caled for CisHxsI10Si: 388.071 9, found
388.078 8.

on OTBS
(:(CHO \MgBr d\/\ TBSCYDMF
7 NH

I T :

4 5 6
B7 1-[O-RTEZREFEEE) 3G TE]2-#EN

B
Fig. 7 Synthesis of thutyl-[ 1-
(2-iodo—phenyl)-but-3-enyloxy |-dimethyl-silane

1.5 1-[(1-BE)-3--TE]-2-f% (8) sl &
ENHRP T, MEahEw7 (1-(1-]-2

B)-2-fH ,3.80 g, 12 mmol) Y SmL £ Fik ¥4 ¥ 1 2%
16 S I Y BE PR AL AR (22 mL, 15.6 mmol) Y TEIK
SR, P PEFHIE R 1 by B = iR, TLC
R JEORE 8 A RN RN D KNG ERR 4
% £ TR 26 B, JC K B R 4 T 0, vk 45 A3 ML AE A5
3.10 g LR Y 8, 7= W) o i AT AliAk , W 95%
(4 8). "H NMR (400 MHz, CDCly) &: 7.83-6.92
(m, 4H) , 5.90-5.70 (m, 1H) , 5.08-4.89 (m,
2H), 3.11-2.94 (m, 1H), 2.41-2.06 (m, 2H) ,
1.13 (d, J = 6.8 Hz, 3H). HRMS (ESI) : m/z calcd
for C\Hpl: 272.006 2, found 272.010 5.

@6‘”
I

7 8

8 1-[(1-FAE)-3-15-TE|2-BMENEGH
Fig. 8 Synthesis of 1-iodo-2-( 1-methyl-but-3-enyl)-benzene

2 #RE5TTE

AR ST B (9 T7 3 BEIE ] T A v U
IR [ 1-(3-H- T 58 ) -2-BR 2B AT A 1 1 i ok
0 1] . TN R TR R B T B 5 AT,
FEXHRAN HEAT 58 SUIIR , s X o7 7 I HEAT Tk
i R LA E 09 A 5 ) 5 o™ Wy, A
(7 87 R g, T LA 0 8 i B P AE % o
174 1-[ (183 ) -3-05 - T 2 |-2- K (5) Yt 47
A (RIS ) = 1-[ (BT 2
LA UL )-3-0- T ]-2- TR (6) 1 77 AL W] LAGK
B 70%. 79y 3 F7 9 8 B R B 45 B L IE 3% 5
A A —E W T (B AT 4k & 8 R, 5
TEPREE , YR .

3 % IF

AR SCARE 1 — o i A ol 5 A o U )
WARBIR [ 1-(3-0- T 58 ) -2-BIR A A ) 1 6
T3 1% < T AR P A% ER AR R PR AT 28 UM R
X T A R AT B, AR B 7 7 AR B o
B R AL G T DL — 2D g A, AR 5 A
AP Tk 2 H AR A B 0 R . AR T I
B 7RG, AT A 3 2 I s WU IR AR AL S )
M & Rt — R EEN S H R



BT

ERIE S

E3'e

i#

R R XK FE R LT AR R

FrAh ] A5 B 1

SE 3k

(1]

MANOLIKAKES G, KNOCHEL P. Radical catalysis of
Kumada cross-coupling reactions using functionalized
Grignard reagents [J]. Angewandte Chemie International
Edition, 2009 (48): 205-209.

STUDEMANN T, KNOCHE P. New nickel-catalyzed
of alkynes: a short synthesis of
(Z) -Tamoxifen [J].
Edition, 1997 (36): 93-95.

DAI C Y, FU G C.The first general method for

carbozincation

Angewandte Chemie International

Palladium-catalyzed Negishi cross-coupling of aryl and
vinyl chlorides: use of commercially available Pd (P
(t=Bu) ;). as a catalyst [J]. Journal of the American
Chemical Society, 2001 (123): 2719-2724.

LITTKE A F, SHWARZ L, FU G C. Pd/P(t-Bu):: a
mild and general catalyst for Stille reactions of aryl
and aryl bromides [J]. Journal of the
American Chemical Society, 2002 (124): 6343-6348.
KARIG G, SPENCER J A, GALLAGHER T. Directed
deprotonation-transmetalation as a route to subsituted

pyridines [J]. Organic Letters, 2001 (3): 835-838.
GAVRYUSHIN A, KOFINK C, MANOLIKAKES G, et

chlorides

al. Efficient cross-coupling of functinalized arylzine
halides catalyzed by a nickel chloride-diethylphosphite
system [J]. Organic Letters, 2005 (7): 4871-4874.

BROWN J M, TORRENTE J J P. Stable arylpalladium
iodides and reactive arylpalladium trifluoromethanesul-
fonates in the intramolecular Heck reraction [J].

Organometallics, 1995 (14): 207-213.

[8]

[10]

[11]

[12]

UCHIYAMA N, SHIRAKAWA E, HAYASHI T. Single

electron  transfer-induced  Grignard  cross-coupling
involving ion radicals as exclusive intermediates [J].
Chemical Communications, 2013 (49) : 364-366.

THAPA S, BASNET P, GURUNG S K, et al

arylzirconium

Chemical

Copper-catalysed  cross-coulping  of
reagents with aryl and heteroaryl iodides [J].
Communications, 2015 (51): 4009-4012.
FIER P S, HARTWIG ] F. Copper-mediated fluorination
of aryl iodides [J]. Journal of the American Chemical
Society, 2012 (134): 10795-10798.
FURSTNER A. Chemistry of and with highly reactive
metals [J]. Angewandte Chemie International Edition,
1993 (32):164-189.
NAKAMURA M, HIRAT A, NAKAMURA E. Reaction
pathways of the Simmons-smith reaction [J]. Journal
of the American Chemical Society, 2003 (125) :
2341-2350.
ZAPF A, EHRENTRAUT A, BELLER M. A new
highly efficient catalyst system for the coupling of
with

nonactivated and deactivated aryl chlorides

arylboronic acids [J]. Angewandte Chemie International
Edition, 2000 (39): 4153-4155.

ANTES I, FRENKING G. Theoretical studies of
organometallic compounds. XIV. structure and bonding
of the transition metal methyl and phenyl compounds
MCH; and MCe¢Hs (M = Cu, Ag, Au) and M (CH,).,
and M(CsHs), (M=Zn, Cd, Hg) [J]. Organometallics,
1995 (14): 4263-4268.

WOLFE J P, BUCHWALD S L. A highly active
catalyst for the room-temperature amination and Suzuki
coupling of aryl chlorides [J]. Angewandte Chemie
International Edition, 1999 (38): 2413-2416.

ALK



