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Ao A KoCOs thAl NaOHSF 22 235t 7] & Abgstd A& 3=
A7) A ezt o] 313HE 9] ether A3tE E2 T A= Aol skt

g8 2%, 4—iodotoluene®} 4—bromotoluene®] WA 5 mol% CuCls,
NaOH 8 3%, olddl Sehol& 27 &3} 1 ml =& F7Fsko] 130°CeollA
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OH
15ml HO™ >

R= 3 0.05 mol CuCl, R= O|_|o ] 3 equiv KOH R= o
\_/ -\ Y/
3 equiv K,CO5 3 ml DMSO
130°C, 20 h Ether 100°C, 3h Product

Scheme 9. 78 Fd] #H&= 33¢E9 I HAYEF
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219 v §riE Zopr it
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Table 1. o€ @ So|F ¢ &) &%

5 mol% CucCl,, 6 equiv KOH ]

130°C, 24 h
Product Ether
Entry = eaooy ™ HoO (mi)  Solvent(2mi) SM (%) Product (%) Ether (%)
1 32 1 - 8 30 62
2 27 1 - 5 28 67
3 16 1 - 6 39 54
4 8 1 - 6 51 42
5 1 1 - 2 59 39
s o oMF 15 s B

7 1 1 14-Dioxane 6 14 21
8 1 1 t-BuOH 49 8 2
9 1 1 Toluene 10 19 62
10 1 1 DMSO - 90 -
11 2 - DMSO no reaction

12 1.5 1 DMSO 5 83 10
13 1 1 DMSO - 92 -

-13-
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U= o = F7F & ok Ho09 vi& aakE 2hQlekqltt (Table 2).

Table 2. DMSO/H,0 )& &%

OH
1 equiv HO

5 mol% CuCl,, 6 equiv KOH
-O- - O

130°C, 24 h
Entry DMSO (ml) H,O (ml) SM (%) Product (%)
1 1 0.5 8 85
2 1 1 - 90
3 2 0.5 - 87
4 2 1 - 92
5 2 1.5 63 27

el Seto] &S Immol AHE-3sHaL, DMSOE 1 ml ¢ 2 mle = Z+7} H,0

£ 0.5 ml 2 1 mlZ &7 ARGAl AEH 3hehe Aol dA 3] sk,
HEol 92 % FEE BAES & 5 A o= VI TR § ®ES
e HAAgsh] g8l vt e S, 7] Bluks S AlLs) Bk

n
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Table 3. ttF& 738 Su2 &7

OH
1 equiv HO™

5 mol% CuCl,, 6 equiv KOH
—<: >—I > —<: :>—OH

130°C, 24 h
Entry [Cu] catalyst Quantity (mol%) SM (%) Product (%)
1 CuCl, 5 - 92
2 CuSO, 5 11 71
3 Cu(OH), 5 3 66
4 Cul 5 15 84
5 Cu(acac), 5 33 64
6 Cu(OAc), 5 - 90
7 Cu,O 5 8 84

s e 252 22 FA 8L 7S vl E CuCly, CuSOy4, Cu(OH) o,
Cul, Cu(acac)s, Cu(OAc),, Cus00. 2 vk Su], Cu(OAc)2 CuClyo]

100 % conversion@} 90 % ©]4 &5 H .3t} (Table 3).
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Table 4. &7] &3

OH
1equiv. HO™

5 mol% [Cu], DMSO:H,0= 2:1
O e

130°C, 24 h

Entry Catalyst Base Qunatity (equiv) SM (%) Product (%)
1 KOH 6 - 90
2 NaOH 6 14 76
3 Cu(OAc), K,CO4 6 100 -
4 K3PO, 6 92 -
5 CsOH 6 - 88

6 koW 6 - 3
7 NaOH 6 8 82
8 CuCl, K,CO4 6 100 -
9 K3PO, 6 100 -
10 CsOH 6 - 57
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st 97153 Cu(0AC) 9+ CuClye Fl2 W3- H Y, KOHS CsOH
o] ot 7] By} =2 A¥E AL 5 3t} (Table 4). 71919 CsOH &
AAA o2 KOH B} va7] wliEof, ks 2749 7|2 &7]2 KOH & A

gepieh. A=/ FHA R = SgE g v 252 130 °C B

dlo
o
il
o
b
il
W
N
~
do
ol
>
rlo
kil
o
*
folr
i)
i
da
rO
o
32,
)

Table 5. &% &3

OH
1equiv. HO™

5 mol% CuCl,, 6 equiv KOH
-0 -
24 h

Solvent
Entry Temp (°C) DMSO/H,0 (ml) SM (%) Product (%)

1 1:0.5 87 10
100

2 2:1 81 17

3 1:05 - 91
120

4 2:1 - 89

5 1:05 10 88
130

6 2:1 - 92

-19-



i

ol

A % A9 R 9kt (Table 5). A 3ollA 100 °CellA

S conversion ©] 712 10 & ve}A, o] Ho} e &% oA HEgo] A

120 9} 130 °Coll A =

F &ujekz 3 mlolA 1.5 ml

5
Rl

tol 5 mol%

S

o =3
= =2 ——‘Z—H

EENCEEE

sols

e}
A

il

7}

)

of
i

Ny

=1 ml: 0.5

, 6 &% KOH<9} DMSO/H,0

=ghol &

¢

)

CuCl,, 1mmol o€

obe ofo] o.rho] Zef 2 g

3l ®.2kt} (Scheme 10).
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OH
1 equiv HO™ >

0.5-2.0 mol% CuCl,, 6 equiv KOH
—<: :>—I > —< >—OH

DMSO:H,0=1ml : 0.5 mi A

120°C, 24 h

e [0

1 mmol¥] ArlE o]&3sto] h&atar, 28719 Ao wpebA vk-g -8
Zjo} FujE A3l HAY &S A 2 FHh Baldt
AAELS NMR¥ GC-MSZ 96 % 2= <13}t Ortho$l = #HE 7] ¢}

para $1A HEA7|7} &2 ArlolA A HE H= sE2 H7F 60 %, 71 %

=

72 % FER E ATY AL @F FEHZ A} S22 A0 Q= Arl=
AL =& F&2 At #Hd 7], meta ¢ para 9% WE7]= 91 % &}
93 % &=, olAE7]+= 87 % 9F 93 o=, 183l YERZY] (para &

meta X)) ¢} kR I 7] (para Y*]) 85 %, 83 % 9} 80 %o & At} 3}

O

O]E=EZA]7] (meta Y1X) &= 86 % &=, para 9} ortho 3FO|=FA] 7} Q=

o}g o}o] @ tho] = 1= reduction ¥H-§-0] 2 28 = #] okekt}. Trifluoro &

-21 -
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717} 9
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Table 6. 78 Fu|& 0]&3 #l= EES 587

1t

ek

H
1 equiv HO/\/o

5- 20 mol% CuCly, 6 equiv KOH
4< >—OH
DMSO/H,0=1:0.5

7

24 h
Solvent
Entry Substrate DMSO/H,0 (ml) Cat (mol%) Temp (°C)  Time (h) ArOH (%)
1 @—I 1:05 5 120 24 91
2 Q 1:05 5 120 24 82
3 @| 1:05 5 120 24 91
4 @7 1:05 5 120 24 72
5 Q' 1:05 5 120 24 93
[
6 1:05 5 120 24 94
[
7 1:05 5 120 2 91
[
8 Oi 1:05 20 130 24 87
OCH;
9 HsCOOI 2:05 20 120 24 60
10 05 20 130 24 9

?
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Table 6. 78 Fu|& 0]&3 #l= EES 587

1t

ek

OH
1 equiv HO™ >

5 - 20 mol% CuCl,, 6 equiv KOH
—<: :)—I > —< >—OH
DMSO/H,0=1:0.5

24 h
Solvent
Entry Substrate DMSO/H,0 (ml) Cat (mol%) Temp (°C)  Time (h) ArOH (%)
11 Q*l 1:05 5 120 24 71
FsC
12 OI 1:05 5 120 24 92
13 Q| 1:05 5 120 24 86
HO
14 | 1:1 10 120 24 83
base 4 equiv
15 02N©—| 1:1 10 120 24 85
base 4 equiv
o)
16 >—©ﬂ 1:1 20 120 24 80
HO
17 | 2:1 10 120 24 94
0
18 H3CJ\©/ ! 2:1 20 120 24 95
0
19 >_©7, 2:1 10 120 20 87
H4C
20 105 5 120 24 93

T
[
(@]
o
8
o
T L
@<

-24 -



2. plo|AZ o] B.gt 7] FHjE o] &3 v= 3= FAH

ofd BRulo]|== o} ofo] erjo] EH L} A & o] o] A A A ol

M Az ke ofd Eefol=y, WA o] sobA 53] el Sf REgelM =

—

o 71E® dHA vk AT R ofd HRvpo| = V]E g 21

o 4] % @712 wpie] el Aglo R dire Askehat Hot

_‘d
olo
©
N

o] FPu R gk} PR AF Al 71d Wo] ol nlo] AR o] HE
ZAYeo] Hhg-S A = Q=R FAE B2 ST
4—Bromotoluene®} og# ZFEfolFS FEl Fu, Ky,COz5 ]85}

140 — 150 °CollA] mlo]a 2 9ol BE FALEte] WAl AKRY, A=Y 3}t

A7 1.6 ml ol & =

a
Zto]E& AHE P& ™ conversion ©] ¢F 90 % = Fkvh shA W FAYA

ARER7) wolekal AzbE e ZF 17191 KOH = 94715 w72 shgih.
Rl

o)% o Eal Fejo|ZH H,09 %

mlo
BN
i)
gl‘_‘,
%
32
=
G
1o
o
o
N
2
o

HES- conversion® F& EF =Yl 4% Yol Q= SUEA BE



conversion &t7] {l&l ol E3 SetolZ9 &S5 2ml & F7F A17]aL &9

S
=

FN

A shgich 1 A % 97) KOH & Abgsta, ol &7 SeholE 2 ml

7 = 0.5 ml 278 3t

it
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Table 7. A€ &l 0| F +F

20 mol% CuCl, .
15 Watt, 2h

Product Ether

Entry  Ethylene glycol (ml)  H,O (ml) SM (%) Product (%) Ether (%)

8 equiv K,CO3

1 0.5 1 30 39 6
2 1 1 20 49 2
3 1.2 1 14 66 20
4 1.3 1 10 67 23
5 1.6 1 12 68 20
8 equiv KOH
6 1.6 1 13 54 33
7 1.6 0.75 18 60 19
8 1.6 0.5 22 70 8
9 1.6 0.3 7 83 5
10 2 1 4 66 26
11 2 0.5 - 88 9

* 32 equiv = 2 ml, 27 equiv = 1.6 ml, 20 equiv = 1.2 ml, 17 equiv = 1 ml, 8 equiv = 0.5 ml

-27 -



K,CO32 og#d Z2to]ZS 0.5 ml, 1 ml, 1.2 ml, 1.3 ml, 1,6 mlS& ¥
IR Y, gl Fefo]Z 9 o] WETF T E (ether)o] Eo
A E A3E A2t} (Table 7. Entries 1-5). 91714 971 % #lolA] o
gl Falo]l& 1.6 ml (27 &) ol 2HA H,0 %S 1 ml, 0.75 ml, 0.5 ml,
0.3 mlo® ¥ a5 2R3t} (Table 7. Entries 6—9). 272 1.6
ml (27 g e ko] =3} 0.3 ml H,09) vl & oA =¥ 3F3tEo] 80 %
o’y 82 FL2 AWt Atk HoO &S AT FH F AN E (ether) &
fo] &y ytolxith ogdd FtolEF ¥E 2 ml 32 ¥ E &8, 0.5
ml H,08] &3t A vl 3350] 90 % 7H7ke] &= A" d34E A3

t} (Table 7. Entries 10,11).
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e

OH
32 equiv 2 ml HO™ >

Table 8. 471¢] £F9} & A4

20 mol% CuCl,

.

15 Watt, 2h
Product Ether
Entry Base (equiv) SM (%) Product (%) Ether (%)
1 CsOH 8 56 15 17
2 NaOH 8 6 52 40
3 K,CO3 6 15 50 33
4 Cs,CO; 8 39 17 21
5 t-BuOK 6 - 65 34
6 NaOMe 6 41 9 47
7 KOH 8 - 88 9
KOH quantity

8 KOH 4 43 44 13
9 KOH 6 21 66 13
10 KOH 8 - 88 9
1 KOH 10 12 77 1
12 KOH 12 21 65 14
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CsOH, NaOH, K,COs3, CssCOs5, t—BuOK, NaOMe &} KOH 5 t}heFdl 97]
=2 Witk o] FolA 7ol sl 971 NaOH, KzCOs, (~BuOK
2} KOH o]t 199 ¥E-8 conversion®] 80 % &% A AW, d=

wol® Zo] FAES ether (FAE =) 7F wol Adn. o714 A3t

o
L)

3]

N
o

08 VIR FAEY ol v, A sghEe] AAdE T

4

)

A= KOHE Agelo] ¢47] e wz delstqict 4 33 6 33, 8 &
10 G 9 12 9% 2% KOH & Y1 ¥¢dgy, 8 @& KOHE ¥
S HlSoA =& AE At o] ¢} Hrf Wow wkS conversion©] Hoj

A AL 8359t (Table 8).
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Table 9. &1 53}

OH
32 equiv2 ml HO™ >

20 mol% CuCl,, 8 equiv KOH
1 ml H,O, 15 Watt, 2h

Entry Solvent (ml) SM (%) Product (%)
1 1,4 - Dioxane 1 15 4
2 Acetonitrile 1 39 -
3 DMF 1 - -
4 t - BUuOH 1 - 71
s e z - ]
no water

g a5 gel3st7] ¥sfA 1,4—dioxane, Acetonitrile, DMF, /~BuOH
o} g dl Sefo] F = Jhg-ekqlth. Aol A (~BuOH2 thE SR Th £2
AHNE AJAA W Table 9ol dd & Z2fo]&: & (EG: H,0=2 ml : 0.5

mD ©.%2 80 % ol d= sEs A& o oM, & Aol FUhE gE

s Y= vk ot mpA e R vlo] AR go] nof AREEE Bl vt
= 223 B2 skl
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Table 10. 39 &3}

OH
32 equv2ml HO™

20 mol% CuCl,, 8 equiv KOH
e - o
2h

Entry Power (Watt) H,O (ml) Time (min) SM (%) Product (%)
1 20 1 60 58 39
2 20 1 90 20 75
3 20 1 120 55 41
4 15 0.5 60 43 53
5 15 0.5 120 19 77
e 0 05 0 oo B
7 20 0.5 60 36 53
8 20 0.5 90 51 40

nfol A Z gJol v I E FHEstAA o ugl Hy0%S Z4d3s3it. vlol A
ZdolB oA power (15 - 20Watt) + w2 oA, A3 & v 25

7b ol A4 Stk E H,09) e @i &%

A
Flo
o
o
i
R=}
i)
>
-z

A= & S7reinh 1AM H09 e 25 €0l A9 & Huy A
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3 AIFBEaL 40 EHE

il

2
i)
)
=
il
s
il
U
)
N
N
2

N

2
ol
)
do
2
2

cooling &}, o]of Wi &%

rlr
e
2
N
I
it
oo
iy,
A=)
N
N
<
=
2
o,
o
N
N
%0

AtH(Table 10). GC-MS A}z = £ Ay} AJAI W, FAALE = o=

o,

T Holglof A, NS Fok o'l FElo| =S ofE dElo| o AgE o
(1 step ) 3t A=, ether cleavage= Al Z o (2 step ) 2F3t A= W
5 7] S84 mfol A2 olH 3P Ve A Rl Ad¥xd REE

AFg-3Hel

R—
Couplmg R\ Cleavage N
Q \ )OOH —— /oA
1 step 2 step

Ether Product

Scheme 11. 8+& AU Z
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Table 11. 59 &5}

OH
32 equiv 2 ml HO™ >

20 mol% CuCl,, 8 equiv KOH
0.5 ml H,O

Power (Watt)
Entry  couping cleavage Condition Time (min) SM (%)  Product (%)

1 60 10 cooling 20/10 19 35

2 40 10 cooling 20/10 - 52

3 30 10 cooling 20/10 13 76

4 20 10 cooling 20/10 - 49

5 20 10 no cooling 20/10 16 46

6 18 10 no cooling 20/10 14 37
FuEds o9 Fetol 229 A% WA step) ¥ W 18 - 60

Watt O 2 oUA S 208 T, cleavage (2 step)+= AlZ ] 10WattC =

10 & olHAE Fo] Whg-8l BEARE Aapr} Fobxd Zlo] fltt (Table
d

WHEA-S (1 mmol) AFE-3E A9, §E8 £7] 7|95 B4 50] E9

Mlo
ol
{0
(N



il

KeNel|
= ©

flo

(1.5 mmol) tha IA 3RS o, F4E &2 ¥ T UM

g8 PR F9EZ ol HFulol= (1 — 1.5 ¥, CuCl, (5 — 20
mol%), g & ZgtolF (2 ml, 32 ¥, ¢71 KOH (6 F%) ¢ H,0 0.5
ml & Y3 vfo] A2 o] HeA 60 — 150 ¥ 52 15 — 20 Watte. 2 *

A8 190 - 200 °CA HES o] 3 BB E A&+ Ak,

OH
32 equiv2 ml HO™

20 mol% CuCl,, 8 equiv KOH
0.5 ml H,O

1-1.5 mmol 15 - 20 Watt, 60-150 min

e i

Scheme 12. 94" =4

-35-



B

YE NS 2AOR ofd HErlo|=2 W% PR AT BYIY
th. 1.5 mmold] o} mzvlo] S o] ako] WS A L, 8719 Aol

wpeba] BEg AR U A S (e 2REd 9%) st FHA o &S

e
iy

o

Al

==/

23t YA ELS NMRY GC—MSE 95 % A<

M

Fotet.

Ol

o]

A 53

o
Oft

Ptk

okt

A AyolA ®mu, ol detol= o] W7o o T1Fo] Sl Aol &
ShA FaL, T1Ee] SR Y dFe FoAv vE g Hdr]= (Para and
meta 912]) 81 % o4 FE&Z At #HSAZ|7F A& FFES B
para®} ortho 1A+ £ AHE AAARHBO %< 81 %), meta A=
65 % &2 AJk. 2] (chloride) %% 33HES para $14]
90 %, meta ?1% 80 % TE&ZE S F AUUTE Bromobenzene 9] 79
60 %29 &< At} Dis—trifluoro ZE7]= 84 % &=, meta —
trifluoro & 86 %o & ATt oAl 77} X gkE 3}§E 2 para 917

= 78%, 745.9d7)9 para 91AE 79 %, meta A= 80 % FEE 47t @

i

At} sFo] == A7} para , meta 9} ortho YAl X &% 3}3EL v} i
3}

ok, o]F AU & wrSs= AL Fo]|EE2 A7) ortho ¢ Xl X388 &

rir
ol

A2 72 %O &5 AT
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Table 12. vle] a2 ¢ o] B ¢} T2 S| & o] &3 v= JFTEY FAIH AT

OH
32 equiv2 ml HO™ >

20 mol% CuCl,, 8 equiv KOH
0.5 ml H,0

15 - 20 Watt, 60 - 150 min

(o]
Entry Substrate EG / H,O (ml) Cat (mol%) Ter\1/'1vp t(t C) Time (min) ArOH (%)
a
1 OBr 2:05 20 200 - 210 150 89
18W
2 Br 2:05 20 180 - 200 140 82
15W
3 Br 2:05 20 200 - 220 150 80
18W
4 @Br 2:05 10 180 -190 150 60
15W
Br
5 @ 2:05 20 190 - 200 90 81
OCHj,4 18W
6 Br 2:05 20 190 - 205 90 65
20W
H4CO
7 H3CO@BF 2:05 20 190 - 200 120 80
18W
H4CO
8 Br 2:05 20 180 - 190 60 81
18W
HsCO g,
9 2:05 10 190 - 200 150 75
15W
Br
10 2:05 10 190 - 200 120 87
15W
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Table 12. vle] a2 ¢ o] B ¢} T2 S| & o] &3 v= JFTEY FAIH AT

OH
32 equiv2 ml HO™ >

20 mol% CuCl,, 8 equiv KOH
0.5 ml H,0

15 - 20 Watt, 60 - 150 min

7

(o]
Entry Substrate EG/H,O(ml)  Cat (mol%) Ter\;‘vpt(tc) Time (min) ArOH (%)
a
OH
_ 190 - 200

11 GBr 2:05 10 s 120 72
12 @—Br 2:05 20 1800 120 80

cl
13 CI—@Br 2:05 20 190200 120 90
14 Br 2:05 20 190200 150 95

Br.
15 2:05 20 19?5;\,300 120 80
, 180 - 190

16 GBF 2:05 20 18W 90 80
17 DBr 2:05 5 190200 60 84

FaC

o)

B ot : Br  2:05 5 190 a0 120 80

o
19 @Br 2:05 5 b 120 79

HO
o

20 Hsc)b/ Br 2:05 5 17105'\/1\/80 120 78
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1. 4 &

I
!
-
o
o

ATl SHAZEA FQstth B AgelA s ofd Eetol
o] &35t 3 WAE Hi= stdES AXshs WS ATt AR
o} olo]leriol=g} o} HEwulol|EF MBS A conventional method
T vpolARoln ] VAR &

etpolE A g-olli= HhgA o] 7] tlEel conventional method® ®¥Hg %1

Yottt SR =A2 1 FF ol FetolE, 72 Svlel KOHS 932

i
i

Al 9bg-3ke] DMSO/H0 & o= vh-g FAHES (120 °C, 24 A
) A AHEste] HE dEES 95 % TEE AUk o= o
HEuo|ER #E 3Ee A f6lA mlo]l Az ol BE o] &&kalt.
otd HEwulo]E= HkgAdo] "Wolx|7] wjitel| conventional method &=
A= F At o] Aol HEAS 32 TF olEd =etol =, 7+

Zu 9} KOHE Y3 vfo]g 2 ¢o]H 15 — 20 Watt 2435e] & AX 11

feo U
1o
32
o

H= 3 ES 90 % 8
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v. 4 8

1. A87)7] L Ak

(L 437171

"H NMR # C NMR 23 E§-2 Varian—500 (500 MHz 'H, 125

z PO AZFE dojxlth NMR €W 2% CDClze] % CD;ODE At
23t ol™, chemical shift= X522l tetramethylsilane (TMS) =25
B ppm @9 E 7|F313 0 do]El&= chemical shift multiplicity (s—
singlet, d—doublet, t—triplet, g—quartet, m—multiplet, dd—doublet of
doublet, td—triplet of doublet), coupling constant (Hz), integration2]
=2 7]1E8 Y. Gas chromatography (GC)+= Hewlett Packard
Series 6890 221 & HP—1 capillary columne A3 3, MSDE H-E
AGgFEA 7] (MS) = ionization W & electron impact (ED el o8 &
AFom m/z 2 7|Fth. A= FFEAA] internal standard
solutione n—dodecane= AF£3}% k. Thin Layer chromatography
(TLC) = MerckAFe] silica gel 60 Fosa7F 913 A glass plateE AFE35FA
om, TLCA 2£2d =42 &l& 918t UV lamp (254 nm) & AH8-3}

Atk A E +5+= 'H NMRZ GC—MS 4% Z&) 91% ol &4
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ol Z+& gl on R E 33tES 'H, ¥C NMRE 2918t}

(2) AleF

HE-&of] AFE-E o] A ekS Sigma—Aldrich, Alfa Aesar, TCI oA

F)stol Wl FAl glol AHgsaiTh

2. A3

i)

Kl

(1) 78 SWE o8& d= JAFE 5283 Y

1 equiv HO/\/OH

5-20 mol% CuCl,, 6 equiv KOH

DMSO:H,0=1:0.5
120°C, 24h

AukA el Az}

Schlenk flaskel o}& &#}o] = (1.0 mmol)E ¥ 3, Copper(Il) chloride
(5 - 20%) $} potassium hydroxide (6,0 &%, 6.0 mmo) & ¥-& 3 o}
23 714 stellA ethylene glycol (1.0 9%, 0.06 ml) £ DMSO (1 ml),
H,0(0.5 mD& ¥tk 120CelA 20 - 24 AJAF wEE3]53 1IN HCI
(2.0-4.0 mD ¢ THF ¥ F H,0/EtOAc FE3t3th /7] T8 7

=9} %3} NaCl €H o2 3 4 MgSO4= A ZA7 & 7+t 5}
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] & A A3FE . flash column chromatography (ethyl acetate in n—

hexane) W o2 g FAsto] vk A& AT

H3CQOH

p—Cresol (Table 6, entry 1a) [CAS 106—44—5]

HFH O 2 Schlenk flask®l]l 4—iodotoluene

flo

General procedure ¢ Z

(0.218 g, 1.0 mmoD)S ¥ 247 ®WFS&GITh HESE3HE S flash

i

column chromatography (10% ethyl acetate in hexane) & 2] &}o] ¥
= 33¢E (F91A, 98 mg, 91% )& AUt

"H NMR (500 MHz, CDCl3) 8 7.19 - 6.90 (m, 2H), 6.88 — 6.57 (m,
2H), 6.05 (s, 1H), 2.25 (s, 3H); "C NMR (125 MHz, CDCl;) o
153.25, 130.06, 129.91, 115.11, 20.46.; MS (EI) m/z = 108.

FT — IR 3276, 2918, 2852, 1618, 1593, 1499, 1473, 1441, 1345,
1311, 1301, 1236, 1148, 1024, 943, 876, 868, 848, 828, 680, 582,
574, 524, 440, 419, 408 cm™".

OH

HsC~ i “CH

3,5 — Dimethylphenol (Table 6, entry 2a) [CAS 108—68-9]

3
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General procedure ¢} & W o= Schlenk flaskel 1-iodo—3,5—
dimethylbenzene (0.232 g, 1.0 mmol) & @1l 2447t W83} ). HH$-
L3852 flash column chromatography (10% ethyl acetate in hexane)
2 elete] dE g E (mwaAl, 100 mg, 82% )& At

'"H NMR (500 MHz, CDCly) & 6.68 (s, 1H), 6.58 (s, 2H), 6.17 (s,
1H), 2.34 (s, 6H); '"C NMR (125 MHz, CDCl;) ¢ 155.61, 139.78,
122.79, 113.23, 21.49.; MS (EI) m/z = 122.

FT — IR 3278, 2918, 2850, 1618, 1593, 1473, 1439, 1344, 1311,
1301, 1236, 1148, 1025, 943, 868, 829, 756, 680, 582, 573, 524

cm L

Q )on

Phenol (Table 6, entry 3a) [CAS 108—95—-2]

General procedure 9 #2 W O =Z Schlenk flaskel| Iodobenzene
(0.204 g, 1.0 mmoD)& ¥il 24A1F wh&3klth WEEFES flash
column chromatography (10% ethyl acetate in hexane) & #2] 3} |
= 33E (YA, 86 mg, 91% )= FUTh

'"H NMR (500 MHz, CDCly) & 7.23 (t,J = 7.2 Hz, 2H), 7.07 - 6.67
(m, 3H), 5.52 (s, 1H); "C NMR (125 MHz, CDCl3) & 155.65, 129.95,

121.08, 115.58.; MS (ED) m/z = 94.
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FT — IR 3853, 3837, 3801, 3744, 3688, 3675, 3355, 3045, 2925,
2853, 2361, 2338, 1843, 1700, 1684, 1652, 1635, 1595, 1558, 1539,
1498, 1472, 1363, 1227, 1168, 1070, 1024, 999, 886, 810, 751, 689,

667, 531, 506 cm ™.

CH,

s

o—Cresol (Table 6, entry 4a) [CAS 95—48—-7]

General procedure ¢} 72 W O Schlenk flaskel 2—iodotoluene
(0.218 g, 1.0 mmoD& Wil 24417k vE&3ITh WEEFES flash
column chromatography (10% ethyl acetate in hexane) 2 #2]3}o] ¥
= gE (FEAA, 78 mg, 72% )< A3t

'"H NMR (500 MHz, CDCl3) ¢ 7.15 - 7.09 (m, 1H), 7.06 (td, J = 7.7,
1.7 Hz, 1H), 6.84 (td, J = 7.4, 1.2 Hz, 1H), 6.75 (dd, ] = 7.8, 1.2 Hz,
1H), 5.32 (s, 1H), 2.24 (s, 31D; "C NMR (125 MHz, CDCly) ¢

154.01, 131.33, 127.37, 124.19, 121.00, 115.20, 16.05.; MS (ED

m/z = 108.

FT — IR 3411, 3032, 2923, 2855, 2734, 2339, 1894, 1772, 1700,
1593, 1502, 1492, 1464, 1328, 1299, 1240, 1207, 1173, 1107, 1042,

985, 930, 843, 751, 711, 584, 527, 442 cm™".
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HsC

OH

m — Cresol (Table 6, entry 5a) [CAS 108—39—4]

General procedure ¢} &2 WH S = Schlenk flaskel 3—iodotoluene
(0.218 g, 1.0 mmol) S Y1 24A17F HEgslgtt M- E3E2S flash
column chromatography (10% ethyl acetate in hexane) & 2] 3}o] ¥
= 3E (FE A, 83 mg, 77% )= ATt

'H NMR (500 MHz, CDCl3) & 7.23 — 6.94 (m, 1H), 6.94 — 6.80 (m,
1H), 6.75 (dd, J = 7.9, 1.1 Hz, 2H), 5.33 (d, J = 1.6 Hz, 1H), 2.24 (s,
3H), "»C NMR (125 MHz, CDCly) & 154.01, 131.34, 127.37, 124.21,
121.01, 115.21, 16.05.; MS (EI) m/z = 108.

FT — IR 3310, 3028, 2920, 1613, 1588, 1490, 1461, 1333, 1278,
1255, 1244, 1153, 1083, 1038, 999, 926, 878, 851, 772, 732, 687,

539, 480, 470, 441, 419, 408 cm™".

OH

1—Naphthol (Table 6, entry 6a) [CAS 90—15-3]

General procedure 9 #2 HHHO®  Schlenk flaske]l 1-

-

iodonaphthalene (0.254 g, 1.0 mmol) & Y1 24 A 7F 95319t} whS=
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SHE2 flash column chromatography (30% ethyl acetate in hexane) &

O

welste] & 3gtE (At A A, 134.4 mg, 93% )= LAt

'"H NMR (500 MHz, CDCl3) 6 8.20 — 8.14 (m, 1H), 7.84 - 7.78 (m,
1H), 7.52 - 7.46 (m, 2H), 7.44 (d, J = 8.2 Hz, 1H), 7.30 (dd, ] = 8.3,
7.5 Hz, 1H), 6.83 = 6.78 (m, 1H), 5.29 (s, 1H).; "*C NMR (125 MHz,
CDCly) 6 149.00 , 132.43 , 125.35 , 124.12 , 123.50 , 122.94
121.99,119.19, 118.38 , 106.28 .; MS (ED) m/z =144.

FT — IR 3277, 3048, 1908, 1834, 1808, 1738, 1633, 1596, 1579,
1516, 1456, 1384, 1360, 1303, 1257, 1238, 1208, 1146, 1081, 1042,

1014, 959, 948, 875, 860, 787, 762, 708, 628, 565, 532, 522, 477,

415 cm™ L.

oy

2—Naphthol (Table 6, entry 7a) [CAS 135—19-3]
General procedure 9 #2 HHHO®  Schlenk flaske]l 2-

iodonaphthalene (0.254 g, 1.0 mmol) & Y11 24A|7F ¥F-8-3} 90}, vh-g=

of

e+ 5-2 flash column chromatography (30% ethyl acetate in hexane) =
welete] = sgtE (A A 1A, 131 mg, 91% )= AT
'H NMR (500 MHz, CDCly) & 7.81 — 7.70 (m, 2H), 7.65 (d, J = 8.2

Hz, 1H), 7.47 - 7.38 (m, 1H), 7.37 = 7.28 (m, 1H), 7.15 - 7.06 (m,
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2H), 5.23 (s, 1H). "*C NMR (125 MHz, CDCl3) & 148.75, 130.07,
125.39, 124.45, 123.28, 122.06, 119.16, 113.24, 105.04.; MS (ED
m/z = 144.

FT — IR 3257, 3053m 1629, 1600, 1583, 1509, 1465, 1406, 1378,
1362, 1324, 1273, 1241, 1214, 1171, 1148, 1138, 1117, 1014, 958,
904, 878, 842, 812, 768, 751, 740, 714, 639, 621, 581, 520, 479,

467, 443, 423 cm™ .

OCHg
L,
2—Methoxyphenol (Table 6, entry 8a) [CAS 90—-05—1]
General procedure 2} #2 WO =# Schlenk flaske] 1—iodo—2-
methoxybenzene (0.234g, 1.0 mmol) & 21 24 A7+ HE-$-&1 9 t) whS=
SHE-2 flash column chromatography (10% ethyl acetate in hexane) &
elste] = stebE (s A, 108 mg, 87% )= ¥t
"H NMR (500 MHz, CDCly) & 7.03 - 6.93 (m, 1H), 6.93 - 6.82 (m,
3H), 5.85 - 5.72 (m, 1H), 3.97 - 3.81 (m, 3H), ""C NMR (125 MHz,
CDCly) 6 144.22, 143.31, 119.11, 117.80, 112.18, 108.36, 53.53.;

MS (EI) m/z =124.
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FT — IR 3417, 2921, 2848, 1595, 1500, 1457, 1443, 1361, 1302,
1257, 1222, 1172, 1108, 1038, 1021, 914, 834, 740, 582, 490, 470,

450, 408 cm™ 1.

H3CO@OH

4—Methoxyphenol (Table 6, entry 9a) [CAS 150—76—5]
General procedure 2} #2 WO =% Schlenk flaske] 1—iodo—4-—
methoxybenzene (0.234g, 1.0 mmol) & ¥ 3 24 A1 7F w830t} vHS-&

s+ 5-2 flash column chromatography (10% ethyl acetate in hexane) &

of

25t HE 31 E (54 A, 74.4 mg, 60% ) S Lt}

O

'"H NMR (500 MHz, CDCly) 6 7.67 — 7.43 (m, 2H), 6.92 - 6.45 (m,
2H), 3.77 (d, ] = 1.7 Hz, 3H); '*C NMR (125 MHz, CDCl3) & 151.29,
147.19, 113.77, 112.59, 53.54.; MS (ED) m/z = 124.

FT — IR 3388, 3083, 3033, 3014, 2952, 2834, 2057, 1860, 1633,
1207, 1504, 1450, 1371, 1299, 1274, 1223, 1177, 1101, 1029, 1007,

820, 731, 640, 529, 508, 438 cm ™.

CI—@OH

4—Chlorophenol (Table 6, entry 10a) [CAS 106—48—9]
General procedure ¢ #Z2 ®WHO=Z Schlenk flaske] 1—iodo—
4chlorobenzene (0.238 g, 1.0 mmol) S ¥ 3. 24 A7k ¥F-2-3}i ). vk
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&35 flash column chromatography (40% ethyl acetate in hexane)
2 Fgste] i 3 E (5 A, 115 mg, 90% ) Al

'"H NMR (500 MHz, CDCly) 6 7.29 — 7.06 (m, 1H), 6.94 - 6.63 (m,
1H), 6.17 = 5.79 (m, 1H), *C NMR (125 MHz, CDCl;) 6 154.08,
129.54, 125.62, 116.71.; MS (ED) m/z = 128.

FT - IR 3323, 2803, 2684, 2267, 1874, 1869, 1731, 1623, 1605,
1591, 1496, 1442, 1434, 1364, 1233, 1167, 1114, 1092, 1008, 825,
812, 806, 698, 644, 503 cm ™.

OH

H3C\I:i:T/CH3

2,6 — Dimethylphenol (Table 6, entry 11a) [CAS 576—26—1]

General procedure & #2 HH O 2 Schlenk flaske] 1—iodo—2,4—

dimethylbenzene (0.232 g, 1.0 mmol) & Y3 24A]7F ¥H-&-3FI ), vk

L2352 flash column chromatography (10% ethyl acetate in hexane)
2 B8t #HE 3tE (59 1A, 87.9 mg, 71% )= AT

'H NMR (500 MHz, CDCl3) 6 6.97 (d, ] = 7.5 Hz, 2H), 6.75 (t, ] =

7.4 Hz, 1H), 4.59 (s, 1H), 2.24 (s, 6H); *C NMR (125 MHz, CDCls)

8 152.39, 128.85, 123.19, 120.45, 16.10.; MS (ED) m/z = 122.

FT — IR 3402, 3046, 2972, 2916, 2853, 2734, 1912, 1844, 1781,

1655, 1615, 1593, 1475, 1443, 1378, 1332, 1284, 1254, 1236, 1188
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1159, 1086, 1029, 988, 960, 912, 894, 823, 755, 726, 669, 556, 503,

485, 459 cm™ .

OH

F3C/©\CF

3,5—Bis (trifluoromethyl) phenol (Table 6, entry 12a) [CAS 349-58-6]

3

General procedure ¢} #2 W O ZSchlenk flaskell—iodo—3,5—
bis (trifluoromethyl) benzene (0.34 g, 1.0 mmol) < ¥ 1. 24 A7+ vH-$-5}
A}, HFS-E3E-2 flash column chromatography (30% ethyl acetate
in hexane) & -2]sto] #&= 3tt= (A4 A, 211 mg, 92% )= L3t
'"H NMR (500 MHz, CDCl3) & 7.44 (d,J = 1.9 Hz, 1H), 7.27 (s, 1H),
6.44 (s, 1H), *C NMR (125 MHz, CDCl3) & 173.52, 156.78, 133.34,
125.53, 124.36, 122.19, 120.02, 116.10, 114.50,; MS (ED m/z =
230.

FT — IR 3277, 2932, 1613, 1464, 1388, 1313, 1275, 1169, 1124,

1083, 1044, 1000, 966, 944, 876, 846, 728, 701, 682, 520, 408 cm ™",

HO\©/OH
1,3° — Dihydroxyphenol (Table 6, entry 13) [CAS 6025-45-2]

General procedure &} 22 W o2 Schlenk flaske] 3 -iodophenol
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(0.220 g, 1.0 mmoD) = Y 24AIF WFSE3ATE HEEEFE2 flash
column chromatography (10% ethyl acetate in hexane) & 2] 3}o] ¥
= 39E (A% = 14, 95 mg, 86% )= AUt

'"H NMR (500 MHz, CDCly) 6 7.17 — 6.97 (m, 1H), 6.46 — 6.38 (m,
2H), 6.36 (d, J = 2.3 Hz, 1), 4.74 (d, ] = 1.7 Hz, 2H), '*C NMR
(125 MHz, CDCl3) & 157.03, 130.64, 108.15, 103.05.:MS (ED) m/z =

110.

FT — IR 3451, 3329, 3052, 2743, 1923, 1882, 1762, 1618, 1602,
1512, 1470, 1364, 1281, 1244, 1189, 1149, 1095, 1040, 915, 848,

768, 740, 629, 563, 553, 494 cm™ .

O,N \©/OH

3 — Nitrophenol (Table 6, entry 14a) [CAS 554—84—7]
General procedure ¢ #2 ®WHOF Schlenk flaske] 1—-iodo—

3nitrophenol (0.249 g, 1.0 mmol) S Y1l 24A17F ¥FS3FA T HES-&

Iﬂ

=2 flash column chromatography (5% ethyl acetate in hexane) &
gale] HlE 3dE (e 1A, 115 mg, 83% )2 ATt

'"H NMR (500 MHz, CDCl3) ¢ 7.82 (dd, J = 8.2, 2.2 Hz, 1H), 7.72 (4,
J =24 Hz 1H), 7.42 (t, ] = 8.2 Hz, 1H), 7.20 (dd, J = 8.2, 2.5 Hz,

1H), 5.65 (s, 1H), '*C NMR (125 MHz, CDCl;) & 156.47, 149.30,
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130.58, 122.29, 116.20, 110.80,; MS (EI) m/z = 139.

FT — IR 3384, 3090, 1966, 1749, 1623, 1515, 1467, 1349, 1298,
1275, 1212, 1164, 1132, 1077, 999, 934, 899, 872, 816, 792, 735,

669, 587, 553, 430 cm ™.

OZN@OH

4 — Nitrophenol (Table 6, entry 15a) [CAS 100—02—7]

General procedure 2} #2 WO =% Schlenk flaske] 1—iodo—4-—
nitrobenzene (0.249 g, 1.0 mmol) & ¥ 1l 2443+ q9b-&-3}¢ltt. HES-E 3
=< flash column chromatography (3% ethyl acetate in hexane) 2 -
gsto] v gthE (P4 4], 118 mg, 85% )& BUTh

'H NMR (500 MHz, CDCl3) & 8.39 — 7.96 (m, 2H), 7.10 - 6.66 (m,
2H), 5.93 (s, 1H), "®C NMR (125 MHz, CDCly) ¢ 161.51, 141.89,

125.55, 115.96,; MS (EI) m/z = 139.

FT — IR 3351, 3119, 3078, 2435, 1924, 1611, 1589, 1487, 1330,
1289, 1199, 1168, 1111, 1007, 956, 866, 842, 814, 751, 691, 636,

628, 594, 534, 490, 414 cm™".

(0]
>—< :>—OH
HO

4—Hydroxybenzoic acid (Table 6, entry 16a) [CAS 99—96—7]
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General procedure $F & WH O = Schlenk flaskell—iodo—4-—
benzoic acid (0.248 g, 1.0 mmol) & ¥ il 24 At REg-3LQl o WH-3-&3&
2 flash column chromatography (10% ethyl acetate in hexane) & %
gste] dE 3gE (I 124, 110.4 mg, 80% )& L.

'"H NMR (500 MHz, DMSO—-dg) 6 12.70 - 12.14 (m, 1H), 10.59 -
9.93 (m, 1H), 7.93 - 7.61 (m, 2H), 6.98 - 6.61 (m, 2H), 'C NMR
(125 MHz, DMSO—dg) 6 162.27, 138.35, 132.31, 115.84, 101.81,;

MS (EI) m/z = 138.

FT - IR 3396, 3085, 2826, 2543, 1668, 1608, 1563, 1482, 1423,

1391, 1317, 1293, 1270, 1247, 1207, 1178, 1125, 1108, 1054, 1024

1006, 928, 848, 832, 810, 750, 679, 625, 567, 558, 538, 457 cm ™.

OH

4—Phenylphenol (Table 6, entry 17a) [CAS 92—69—3]

General procedure &} #2 WO =% Schlenk flaske] 4—iodo—1,1'—

rlo

biphenyl (0.280 g, 1.0 mmol) & Y1l 24A17F vk-$519th ¥H$%

E‘Zi'

p=
=

ofr
20

flash column chromatography (20% ethyl acetate in hexane) = #¢]
o ¥ g3E (A 14, 159.8 mg, 94% )& A3ATh.

'H NMR (500 MHz, CDCly) & 7.54 (dd, J = 8.2, 1.4 Hz, 2H), 7.48 (d,
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J =8.6 Hz, 2H), 7.41 (dd, J = 8.4, 7.0 Hz, 2H), 7.35 - 7.27 (m, 1H),
6.90 (d, J = 8.6 Hz, 1H), 4.78 (s, 1H), *C NMR (125 MHz, CDCl;)
8 150.59, 136.24, 129.47, 124.22, 123.88, 122.21, 111.14,; MS (ED

m/z = 170.

FT — IR 3373, 3037, 1944, 1891, 1743, 1651, 1597, 1572, 1523,
1488, 1459, 1423, 1376, 1347, 1300, 1252, 1242, 1200, 1168, 1150,
1125, 1113, 1074, 1004, 06, 832, 756, 710, 685, 614, 567, 543, 528,

479 cm™ L.

O

OH
0y

1—(3—hydroxyphenyl) ethanone (Table 6, entry 18a) [CAS 2415—09—
0]

General procedure ¢} #2> WHOZE  Schlenk flaskell—(3—
iodophenyl) ethanone (0.246g, 1.0 mmol) & Y3l 24A]7F HF-8-3}$ T}
HF-S- 3852 flash column chromatography (10% ethyl acetate in
hexane) & #-2late] w3 o}hE (=@ 14, 125 mg, 95% )& VATt
"H NMR (500 MHz, CDCl3) & 7.11 (t, J = 8.1 Hz, 1H), 6.62 — 6.23

(m, 3H), 3.75 (d, J = 1.0 Hz, 3H), *C NMR (125 MHz, CDCly) &

156.27, 152.36, 125.70, 103.52, 101.81, 97.12, 50.80,; MS (ED m/z
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= 136.

FT — IR 3143, 2958, 2834, 1660, 1615, 1575, 1488, 1425, 1363,
1295, 1259, 1215, 1168, 1083, 1017, 995, 959, 910, 864, 790, 719,

706, 679, 624, 609, 531, 501, 440 cm ™",

0]
>—< >—OH
H3C

1-(4-Hydroxyphenyl) ethanone (Table 6, entry 19a) [CAS 99—93—4]

General procedure 9F 72 W © % Schlenk flaskel] 1— (iodophenyl) —

rlo

ethaanone (0.246¢g, 1.0 mmol) & Y3l 24A7F wk-&35F3i o). Wk-g&3k

ol

=
flash column chromatography (50% ethyl acetate in hexane) & 2|3}
o] ¥z 3}elE (2 14, 118.3 mg, 87% )2 At
"H NMR (500 MHz, CDCly) ¢ 8.56 — 8.22 (m, 1H), 8.05 - 7.76 (m,
2H), 7.12 - 6.81 (m, 2H), 2.60 (d, J = 0.9 Hz, 3H), 'C NMR (125
MHz, CDCl3) & 194.57, 157.20, 125.81, 124.82, 111.12, 21.81.; MS

(ED m/z = 136.

FT — IR 3301, 2995, 1659, 1601, 1575, 1511, 1425, 1355, 1301,
1277, 1216, 1164, 1106, 1074, 1021, 961, 845, 814, 726, 657, 637,

587, 566, 496, 488, 413 cm ™.

or.
HsCO OCH;
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2,5-Dimethoxyphenol (Table 6, entry 20a) [CAS 13330—65—4]
General procedure &} #2 WO =% Schlenk flaske] 2 —iodo—1,4—
dimethoxybenzene (0.264 g, 1.0 mmol) S Y1l 24A|7F HF-8-3}Si ¢}, v

S E&3E> flash column chromatography (20% ethyl acetate in
hexane) & #-2ato] #= gHgh= (A4 AA|, 143.9 mg, 93% )= LA

'"H NMR (500 MHz, CDCl3) & 6.84—6.83 (d, 1H), 6.5 (d, 1H), 6.40—
6.38 (m, 1H), 5.42 (s, 1H), 3.85 (s, 3H), 3.76 (s, 3H); '"C NMR
(125 MHz, CDCl3) & 153.5, 147.1, 139.7, 114.1. 104.2, 99.4, 55.8,;

MS (EI) m/z = 154.

FT — IR 3428, 2938, 2836, 1609, 1507, 1453, 1437, 1374, 1302,
1254, 1226, 1202, 1150, 1118, 1028, 915, 827, 790, 713, 621, 588,

490, 450, 408 cm™ !,
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(2) vlolaz ol B et T2 S & o] &3 v= 3}FE W

32 mmol 2ml Ho/\/OH

5-20 mol% CuCl,, 8 equiv KOH
0.5 mol H,O

15 - 20 Watt, 2.5h

General procedure
vlo] g2 9olH AL FHo| of& HZwlol= (1.5 mmoDE Y1

copper chloride 5—20% 2} potassium hydroxide (8 &%, 8.0 mmol) ¥

2 &, of= 2 714 sl A H,O (0.5 ml) 8} ethylene glycol (32 9&, 2
mD & Y3tk 15-20 Watts 3Fsh=vivh A viola 2902 E 60—
150 #7F kS Eof FA}S}aL HE-S-3tt}. Hk-3o] A= & room tempeture
oA 5 &3t stirring 1713, 1IN HCl €95 Hojre] A s}star, Hy0/

EtOAcE FZ3I3t. 7715 577 % brineC 2 il 7 MgSO,= 7
ZA17131, ) shellA £l & A A3t} Flash column chromatography

(ethyl acetate in n—hexane) WHO Z ¥&= &S AT

H;;C@OH

p—Cresol (Table 9, entry 1b) [CAS 106—44—5]

-57-



General procedure $} & W o7 nfo|mg gz go)lH A HHo| 4—
bromotoluene (0.256 g, 1.5 mmol) 2} CuCl, (30 mg, 20%) = Y1l 150

F 4S8t HES-E3E-2 flash column chromatography (10% ethyl

T

acetate in hexane) & glsle] #H= 313tE (79 124, 144 mg, 89% )
S A

'H NMR (500 MHz, CDCly) & 6.63 — 6.50 (m, 2H), 6.53 — 6.39 (m,
2H), 5.80 (s, 1H), 2.22 (s, 3H), *C NMR (125 MHz, CDCly) &

155.47, 139.88, 122.96, 113.50, 21.52.; MS (ED) m/z = 108.

FT — IR 3276, 2918, 2852, 1618, 1593, 1499, 1473, 1441, 1345,
1311, 1301, 1236, 1148, 1024, 943, 876, 868, 848, 828, 680, 582,

574, 524, 440, 419, 408 cm ™.

OH

H3C/©\CH

3,5—Dimethylphenol (Table 12, entry 2b) [CAS 108—68-9]

3

General procedure & 2 W o=z wlo]maZgolH A HFHol-
bromo—3,5—dimethylbenzene (0.277 g, 1.5 mmol) ¢} CuCly (30 mg,

flash column

rlo

20 %)& ¥i 150 ¥ HEEEdTh WS ESE
chromatography (10% ethyl acetate in hexane) & #@]3lo] dH& 33

2 (=2 14, 150 mg, 82% )& A9t}
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'H NMR (500 MHz, CDCl;) 8 6.68 (s, 1H), 6.58 (s, 2H), 6.17 (s,
1H), 2.34 (s, 6H), *C NMR (125 MHz, CDCl;) & 155.47, 139.89,

122.98, 113.54, 21.54.; MS (ED m/z = 122.

FT - IR 3278, 2918, 2850, 1618, 1593, 1473, 1439, 1344, 1311,

1301, 1236, 1148, 1025, 943, 868, 829, 756, 680, 582, 573, 524

cm L.

m — Cresol (Table 12, entry 3b) [CAS 108—39—4]
General procedure 8 ZS W oz mlo]az o]l A HFHol-—
bromo—3—methylbenzene (0.256 g, 1.5 mmol) &} CuCl; (30 mg, 20%)

S Y3l 150% ®WEEsFITh HE-§-& 352 flash column chromatography

M

(10% ethyl acetate in hexane) @ &3t dH= 3gE (54 A4,
129mg, 80% )& AUTh

'"H NMR (500 MHz, CDCly) 6 7.09 (t, /= 7.7 Hz, 1H), 6.77 — 6.70
(m, 1H), 6.68 — 6.60 (m, 2H), 6.00 (s, 1H), 2.27 (s, 3H),"’C NMR
(125 MHz, CDCly) & 154.01, 131.34, 127.37, 124.21, 121.01,

115.21, 16.05.; MS (ED) m/z = 108.
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FT — IR 3310, 3028, 2920, 1613, 1588, 1490, 1461, 1333, 1278,
1255, 1244, 1153, 1083, 1038, 999, 926, 878, 851, 772, 732, 687,

539, 480, 470, 441, 419, 408 cm™ .

Q )on

Phenol (Table 12, entry 4b) [CAS 108—95-2]

General procedure 9 #& WHOR wlo|mEgolH A FHO
Bromotoluene (0314 g, 2.0 mmol) ¢} CuCl, (30 mg, 20%)<S Y1 150
kg3t whSE 352 flash column chromatography (10% ethyl
acetate in hexane) & #e|sto] #= 33& (54 1A, 80 mg, 60% )<=
DAt

'"H NMR (500 MHz, CDCl3) ¢ 7.31 - 7.23 (m, 2H), 6.97 (td, J = 7.4,
1.1 Hz, 1H), 6.87 (m, J = 7.6, 1.1 Hz, 1H), 5.32 (s, 1H), *C NMR
(125 MHz, CDCl3) 6 155.54, 129.92, 121.18, 115.61,; MS (EI) m/z
= 94,

FT — IR 3853, 3837, 3801, 3744, 3688, 3675, 3355, 3045, 2925,
2853, 2361, 2338, 1843, 1700, 1684, 1652, 1635, 1595, 1558, 1539,

1498, 1472, 1363, 1227, 1168, 1070, 1024, 999, 886, 810, 751, 689,

667, 531, 506 cm ™.
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T
OH
2—Methoxyphenol (Table 12, entry 5b) [CAS 90—05—1]

General procedure 9} #& HPHO R wlo]g g ¢o|lH A HHo| |-

bromo—2—methoxybenzene (0.280g, 1.5 mmol) 2} CuCl, (30mg, 20%)

i}

S Y1 90F wrgelth HE2- &35S flash column chromatography

o

(10% ethyl acetate in hexane) & #g|s}lo] H&= 3TE (et AA, 120
mg, 81% )& AUt

'"H NMR (500 MHz, CDCl3) & 6.97 — 6.90 (m, 1H), 6.90 - 6.81 (m,
3H), 5.63 (s, 1H), 3.95 - 3.82 (m, 3H), "’C NMR (125 MHz, CDCl3)
8 142.06, 141.15, 116.94, 115.63, 110.02, 106.21, 51.36,; MS (EI)

m/z =124.

FT — IR 3411, 3032, 2923, 2855, 2734, 2339, 1894, 1772, 1700,
1593, 1502, 1492, 1464, 1328, 1299, 1240, 1207, 1173, 1107, 1042,

985, 930, 843, 751, 711, 584, 527, 442 cm ™.

H3CO\©/OH

3 — Methoxyphenol (Table 12, entry 6b) [CAS 150 —19-6]
General procedure 9F 2 WO njo]a Z ¢o|H A FHol 1-(3—

bromophenyl) ethanone (0.301 g, 1.5 mmol) &} CuCls (30 mg, 20%) <
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390 ¥ ¥kgslh HES-E3E-2 flash column chromatography (30%

ol

ethyl acetate in hexane) 2 Fglsl¥ #H&= 3= (F4 44, 120 mg,
65 % )& LT
'H NMR (500 MHz, CDCly) & 7.11 (t, /= 8.1 Hz, 1H), 6.52 - 6.39

(m, 3H), 3.74 (s, 3H), C NMR (125 MHz, CDCl3) & 161.01, 157.05,

130.48, 108.29, 106.62, 101.88, 55.57.; MS (EI) m/z = 124.

FT — IR 3365, 2957, 2837, 1593, 1491, 1456, 1440, 1329, 1283,
1259, 1195, 1167, 1145, 1077, 1038, 995, 943, 922, 832, 761, 733,

685, 579, 529, 458 cm ™.

H3CO©—OH

4—Methoxyphenol (Table 12, entry 7b) [CAS 150—76-5]
General procedure 9F #2 WHOFE nlo|gz ¢gojH A FHo| 1-

bromo—4—methoxybenzene (0.280g, 1.5 mmol) ¢} CuCly (30mg, 20%)

KX
=

ol

3 1208 HE8-3F3ith whSE3E2 flash column chromatography

i

(10% ethyl acetate in hexane) & E#3dto] ¥H& 3HE (54 AA,
150mg, 80% )= AUTh.

'"H NMR (500 MHz, CDCly) & 6.77 (dd, /= 3.2, 1.7 Hz, 4H), 5.51 (s,
1H), 3.76 (d, /= 1.7 Hz, 3H), "*C NMR (125 MHz, CDCl3) & 153.81,
149.77,116.37, 115.19, 56.14., MS (ED) m/z = 124.
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FT — IR 3388, 3083, 3033, 3014, 2952, 2834, 2057, 1860, 1633,
1207, 1504, 1450, 1371, 1299, 1274, 1223, 1177, 1101, 1029, 1007,

820, 731, 640, 529, 508, 438 cm ™.

OH

H,CO™ i “OCH;

3,5 -Dimethoxyphenol (Table 12, entry 8b) [CAS 500 — 99 - 2]
General procedure 9F #T2 HWHOFE nlo|g R ¢ojH A FHo| 1-
yubromo—3,5—dimethoxybenzene (0.325 g, 1.5 mmol) 2} CuCl, (30

HES-3FA T HWES- &35S flash column

gl

mg, 20%)<& Y1 60
chromatography (30% ethyl acetate in hexane) & @3l H&= 33
2 (584 14, 184 mg, 80% )< 2Tt

'H NMR (500 MHz, CDCl3) 6 6.97 (d, /= 7.5 Hz, 2H), 6.75 (t, J =
7.4 Hz, 1H), 4.59 (s, 1H), 2.24 (s, 6H)."°C NMR (125 MHz, CDCls)

6 152.39, 128.85, 123.19, 120.45, 16.10,; MS (ED) m/z =154.

FT — IR 3300, 1659, 1602, 1575, 1511, 1443, 1425, 1355, 1301,
1274, 1217, 1164, 1106, 1083, 1074, 1043, 1020, 961, 878, 840,

814, 793, 772, 726, 658, 636, 587, 566, 489, 416 cm™".
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OH

1—Naphthol (Table 12, entry 9b) [CAS 90—15-3]

General procedure & 72 WHO =R wlo]gZgolH A FHo| 1-
bromonaphthalene (0.207 g, 1.0 mmol) &} CuCl, (15mg, 10%)<S ¥Yil
120 WHS3FAATE WES-E3HE2 flash column chromatography (30%
ethyl acetate in hexane) 2 ##|3sto] ¥ 3g& (84 114, 108 mg,
75% )& A3t

'H NMR (500 MHz, CDCl3) ¢ 8.21 — 8.11 (m, 1H), 7.85 - 7.75 (m,
1H), 7.49 = 7.45 (m, 2H), 7.43 (d, / = 8.4 Hz, 1H), 7.28 (t, /= 7.9
Hz, 1H), 6.76 (dd, J = 7.4, 0.9 Hz, 1H), 5.38 - 5.22 (m, 1H)."C

NMR (125 MHz, CDCl3) ¢ 151.54, 135.03, 127.99, 125.76, 125.13,

125.60, 124.60, 121.79, 121.05, 108.97.: MS (ED) m/z =144.

FT — IR 3277, 3048, 1908, 1834, 1808, 1738, 1633, 1596, 1579,
1516, 1456, 1384, 1360, 1303, 1257, 1238, 1208, 1146, 1081, 1042,
1014, 959, 948, 875, 860, 787, 762, 708, 628, 565, 532, 522, 477,

415 ecm™ L,

v

2—Naphthol (Table 12, entry 10b) [CAS 135—19-3]

-64 -



General procedure & #2> W oz wlo]azgo]r A FHof 2-
bromonaphthalene (0.207 g, 1.0 mmol) ¢} CuCl, (15 mg, 10%) HF-23}
A}, HESE3HE2 flash column chromatography (30% ethyl acetate
in hexane) & g sto] #= &&= (84 A, 125 mg, 87% )= L3t
'H NMR (500 MHz, CDCly) & 7.79 — 7.70 (m, 2H), 7.65 (d, J = 8.3
Hz, 1H), 7.41 (t, /= 6.7 Hz, 1H), 7.36 — 7.28 (m, 1H), 7.16 — 7.05
(m, 1H), 5.23 (s, 1H), "’C NMR (125 MHz, CDCl3) 8 148.75, 130.07,
125.39, 124.45, 123.28, 122.06, 121.89, 119.16, 113.24, 105.04.;

MS (EI) m/z = 144.

FT — IR 3257, 3053, 1629, 1600, 1583, 1509, 1465, 1406, 1378,
1362, 1324, 1273, 1241, 1214, 1171, 1148, 1138, 1117, 1014, 958
904, 878, 842, 812, 768, 751, 740, 714, 639, 621, 581, 520, 479,

467, 443, 423 cm ™.
OH
C[OH
2 — Hydroxyphenol (Table 12, entry 11b) [CAS 8000—27-9]
General procedure £} 2 WH o= nfo]m gz go]lH 34 FHO 2—

bromophenol (0.259 g, 1.5 mmol) & CuCls, (15 mg, 10%)< 21 120

HES-3FA . WS E8E2 Flash chromatography  (10% ethyl

M

acetate in hexane) & ##|3}o] = 3g+E (84 114, 184 mg, 80% )
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= DA
'H NMR (500 MHz, CDCly) ¢ 6.85 (d, /= 3.5 Hz, 2H), 6.83-6.68 (d,
2H), 5.24 (s, 2H).; "’C NMR (125 MHz, CDCly) ¢ 143.72, 121.52,

115.76.; MS (ED m/z = 110.

FT — IR 3451, 3329, 3052, 2743, 1923, 1882, 1762, 1618, 1602,
1512, 1470, 1364, 1281, 1244, 1189, 1149, 1095, 1040, 915, 848,

768, 740, 629, 563, 553, 494 cm™ .

C|\©/OH

3 — Chlorophenol (Table 12, entry 12b) [CAS 108—43—-0]

General procedure 9} #2 HHHO R wlo]g R ¢olH A HFHo| 1-
bromo—3—chlorobenzene (0.382 g, 2.0 mmol) ¢} CuCl, (30 mg, 20%)

KN
=

1120 & HF23Ft) Wk E3E-2 flash column chromatography

ol

(50% ethyl acetate in hexane) & #8]3}o] H= 3TE (= 1A, 204
mg, 80% )< ATt

'H NMR (500 MHz, CDCl;) & 7.15 (td, /= 8.1, 1.1 Hz, 1H), 6.95 -
6.88 (m, 1H), 6.85 (d, /= 1.7 Hz, 1H), 6.75 - 6.68 (m, 1H), 5.56 (s,
1H), '*C NMR (125 MHz, CDCl3) ¢ 153.90, 132.57, 128.17, 118.76,

113.60, 111.46.; MS (ED) m/z =128.
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FT — IR 3311, 3038, 2920, 1613, 1588, 1490, 1461, 1333, 1278,
1255, 1244, 1153, 1083, 1038, 999, 926, 878, 851, 772, 732, 687,

539, 470, 441, 419, 408 cm™".

O—H<:j>—OH

4—Chlorophenol (Table 8, entry 13b) [CAS 106—48-9]
General procedure &} 2 Wy oz wlo]maZEgold A FHol-

bromo—4—chlorobenzene (0.286 g, 1.5 mmol) ¢} CuCly (30 mg, 20%)

KN
=

o

1120 & RESSHSYh W& 3HES flash column chromatography
(30% ethyl acetate in hexane) 2 8|8}l d= 3= (F9 4, 170
mg, 90% )& LAt}

'"H NMR (500 MHz, CDCl3) 6 7.21 — 7.14 (m, 2H), 6.82 — 6.71 (m,
2H), 5.97 (s, 1H), C NMR (125 MHz, CDCly) & 154.08, 129.54,
125.62, 116.71.; MS (EI) m/z = 128.

FT - IR 3323, 2803, 2684, 2267, 1874, 1869, 1731, 1623, 1605,
1591, 1496, 1442, 1434, 1364, 1233, 1167, 1114, 1092, 1008, 825,

812, 806, 698, 644, 503 cm™".

OH

4—Phenylphenol (Table 12, entry 14b) [CAS 92—-69-3]
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General procedure $} & W o7 nfo|mg gz go)lH A HHo| 4—
bromo—1,1'=biphenyl (0.233g, 1.0 mmol) 2} CuCl, (30mg, 20%) <= ¥

W3-l o} ¥HS- &35S flash column chromatography (20%

M

31 150
ethyl acetate in hexane) 2 ##|3sto] ¥ 3g& (A 14, 136 mg,
95% )= AUt

'"H NMR (500 MHz, CDCl3) & 7.53 (d, J = 7.6 Hz, 2H), 7.47 (d, J =
8.3 Hz, 2H), 7.41 (t, J = 7.6 Hz, 2H), 7.30 (t, /= 7.3 Hz, 1H), 6.90
(d, J = 8.2 Hz, 1H), 5.10 (s, 1H), *C NMR (125 MHz, CDCl3) &
150.59, 136.24, 129.47, 124.22, 123.88, 122.21, 111.14.; MS (ED

m/z =170.

FT — IR 3373, 3037, 1944, 1891, 1743, 1651, 1597, 1572, 1523,
1488, 1459, 1423, 1376, 1347, 1300, 1252, 1242, 1200, 1168, 1150,
1125, 1113, 1074, 1004, 06, 832, 756, 710, 685, 614, 567, 543, 528,

479 cm™ L.

O OH
2 — Phenylphenol (Table 12, entry 15b) [CAS 90-43-7]
General procedure 9F &2 HWHHO Z wmlo]g g2 9olH A FH 1,17 —

phenyl—2-o0l (0.233 g, 1.0 mmol) ¢} CuCl, (30 mg, 20%) 120 ¥ ¥l
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s Th W &35S flash column chromatography (30% ethyl acetate
in hexane) 2 #8|3}o] #H&= 3t-E (59 24, 136 mg, 30% )& LT}
'"H NMR (500 MHz, CDCly) & 7.64 — 7.46 (m, 4H), 7.43 (td, J = 6.1,
2.7 Hz, 1H), 7.37 = 7.19 (m, 2H), 7.03 (td, /= 8.6, 2.1 Hz, 2H), 5.28
(d, / = 2.2 Hz, 1H). "C NMR (125 MHz, CDCl;) 8 152.66, 137.34,
130.51, 129.53, 129.42, 129.36, 128.39, 128.13, 121.12, 116.09.;

MS (ED m/z =170.

FT — IR 3560, 3523, 3029, 2919, 2849, 1702, 1607, 1584, 1505,
1475, 1453, 1433, 1324, 1258, 1232, 1219, 1169, 1151, 1100, 1072,
1043, 1008, 995, 940, 915, 856, 828, 752, 731, 721, 697, 613, 566,

521, 488, 444, 408 cm ™.

F30\©/OH

3— (Trifluoromethyl) phenol (Table 12, entry 16b) [CAS 98—17—-9]

General procedure 9F #2 WHHOZ mlo|mgZ gojH ot

o

FH 1-
bromo—3— (trifluoromethyl) benzene (0.337 g, 1.5 mmol) 2} CuCl,

(30 mg, 20%)& ¥i 90 HF-S-3Fth. WS &35 S Flash

M

chromatography (30% ethyl acetate in hexane) & @] 3&lo] #H= 33
E (& 124, 194 mg, 80 % )= AU}

'"H NMR (500 MHz, CDCl3) & 7.34 (t, J = 8.0 Hz, 1H), 7.19 (d, J =
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7.7 Hz, 1H), 7.08 (s, 1H), 7.01 (dd, J = 8.1, 2.5 Hz, 1H), 5.76 (s,
1H).¥C NMR (125 MHz, CDCl;) & 155.90, 132.40, 130.48, 130.06,

125.13, 122.96, 119.05, 117.81, 112.54.; MS (EI) m/z = 162.

FT - IR 3364, 2926, 1702, 1598, 1481, 1459, 1326, 1239, 1162,
1119, 1089, 1062, 1018, 1000, 894, 873, 788, 746, 732, 696, 658,

532, 451, 408 cm ™.

OH

F3C/©\CF

3,5—Bis (trifluoromethyl) phenol (Table 12, entry 17b) [CAS 349-58-

3

6]

General procedure 9} #& HPHO R wlojg g ¢o|H A HHo| 11—
bromo—3,5—bis (trifluoromethyl) benzene (0.439g, 1.5 mmol) 2 CuCl,
(30mg, 20%) 120% wHgakth. REEE=> flash  column
chromatography (10% ethyl acetate in hexane) & @3l H&= 33
2 (24 A4, 289 mg, 84% )& AU},

'H NMR (500 MHz, CDCly) & 7.45 (s, 1H), 7.26 (s, 2H), 4.68 (s,
1H), "C NMR (125 MHz, CDCl3) 8 156.80, 133.29, 133.02, 132.75,
125.54, 124.38, 122.21, 120.04, 116.01, 114.38.; MS (EI) m/z =

230.
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FT - IR 3277, 2932, 1613, 1464, 1388, 1313, 1275, 1169, 1124,

1083, 1044, 1000, 966, 944, 876, 846, 728, 701, 682, 520, 408 cm ™',

0]

OH
HO%

3 — Hydroxybenzoic acid (Table 12, entry 18b) [CAS 99—-06—9]
General procedure 9F #2 WHOFE mlo|g Rz ¢ojH A FHo| 3-—
bromobenzoic acid (0.301 g, 1.5 mmol) &} CuCl, (7.5 mg, 5%)< 21
120 & ¥kt wkS-&E3 52 flash column chromatography (30%
ethyl acetate in hexane) & #3te] & s3k&E (&4 1A, 165 mg,
80% )= A 3Ath.

'H NMR (500 MHz, CDsOD) & 9.77 (s, 1H), 7.40 — 7.34 (m, 1H),
7.33 (d, /= 2.0 Hz, 1H), 7.27 (td, /= 7.9, 1.8 Hz, 1H), 6.98 (d, J =
7.9 Hz, 1H), 6.21 - 6.14 (m, 1H), "°C NMR (125 MHz, CDs0OD) ¢
172.75, 162.81, 137.48, 135.01, 125.41, 121.22, 111.63.; MS (ED

m/z = 138.

FT - IR 3387, 3229, 3219, 2886, 2752, 2640, 2636, 2626, 2257,
2128, 1595, 1491, 1458, 1289, 1243, 1200, 1151, 1023, 993, 824,

761, 576 cm ™.
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@)
>—< >—OH
HO

4—Hydroxybenzoic acid (Table 12, entry 19b) [CAS 99-96—7]
General procedure &} #2 W oz wlo]mZEgo|Hsty FHo| 1-
bromobenzoic acid (0.201 g, 1.0 mmol) ¢ CuCl, (7.5mg, 5%)= ¥Yil
120+ WESSH Y HE§23HES flash column chromatography (10%
ethyl acetate in hexane) ® #gsto] & 33= (84 14, 103 mg,
79% )& B3l

'H NMR (500 MHz, CDs0D) 6 12.70 — 12.14 (m, 1H), 10.59 — 9.93
(m, 1H), 7.93 - 7.61 (m, 2H), 6.98 - 6.61 (m, 2H), "C NMR (125
MHz, CD30D) ¢ 162.27, 138.35, 132.31, 115.84, 101.81,; MS (ED

m/z = 138.
FT - IR 3396, 3085, 2826, 2543, 1668, 1608, 1563, 1482, 1423,

1391, 1317, 1293, 1270, 1247, 1207, 1178, 1125, 1108, 1054, 1024,

1006, 928, 848, 832, 810, 750, 679, 625, 567, 558, 538, 457 cm ™.

@)
>—< >—OH
H3C

4’ —Hydroxyacetophenone (Table 12, entry 20b) [CAS 99—-93—4]
General procedure 9F &2 HH O F wlo]g &2 9o|H A HFH1—-(4—
bromophenyl) ethanone (0.199 g, 1.0 mmol) 2} CuCly, (7.5mg, 5%)
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120% WSS HHS- &35S flash column chromatography (10%
ethyl acetate in hexane) ® #8|sto] & 33t= (84 14, 106 mg,
78% )& AUt

"H NMR (500 MHz, CDCl3) 8 8.56 — 8.22 (m, 1H), 8.05 - 7.76 (m,
2H), 7.12 - 6.81 (m, 2H), 2.60 (d, / = 0.9 Hz, 3H), ""C NMR (125
MHz, CDCl3) 6 194.57, 157.20, 125.81, 124.82, 111.12, 21.81.; MS

(E) m/z = 136.

FT — IR 3301, 2995, 1659, 1601, 1575, 1511, 1425, 1355, 1301,
1277, 1216, 1164, 1106, 1074, 1021, 961, 845, 814, 726, 657, 637,

587, 566, 496, 488, 413 cm™ .
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Appendix

p — Cresol

O

1 (eem

Figure 1. 'H NMR spectrum of 1a and !b
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1 (ppm)

Figure 2. '*C NMR spectrum of 1a and 1
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3,5 — Dimethylphenol

o

Figure 3. 'H NMR spectrum of 2a and 2b
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Figure 4. *C NMR spectrum of 2a and 2b
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Phenol

OH

Figure 5. '"H NMR spectrum of 3a and 4b
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Figure 6. "*C NMR spectrum of 3a and 4b
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2 — Methylphenol

@OH

Figure 7. '"H NMR spectrum of 4a.

l A

T T T T T T T T ™ T T
220 210 200 180 180 170 160 150 140 130 120

Figure 8. '*C NMR spectrum of 4a.
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3 — Methylphenol

T

3 1 ] O = 4 T & 3 - ] B a2 2

11 zgm)

Figure 9. 'H NMR spectrum of 5a and 3b
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Figure 10. "®C NMR spectrum of 5a and 3b
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1 — Naphthol

OH

J -IJ" _JL

Figure 11. '"H NMR spectrum of 6a and 9b
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Figure 12. ®C NMR spectrum of 6a and 9b
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2 — Naphthol

ry

Figure 13. '"H NMR spectrum of 7a and 10b
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C NMR spectrum of 7a and 10b
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Figure 14.
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2 — Methoxyphenol

OMe
OH

Figure 15. '"H NMR spectrum of 8a and 5b
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Figure 16. "*C NMR spectrum of 8a and 5b
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4 — Methoxyphenol

MeO—@OH

Y R

Figure 17. '"H NMR spectrum of 9a and 7b
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Figure 18. ®C NMR spectrum of 9a and 7b
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4 — Chloride phenol

CI—@—OH

— A
el

Figure 19. 'H NMR spectrum of 10a and 13b

| )
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Figure 20. "®C NMR spectrum of 10a and 13b
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2,6— Dimethylphenol

OH

1

i |

Figure 21. 'H NMR spectrum of 11a.
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Figure 22. ">C NMR spectrum of 11a.
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3,5—Bis (trifluoromethyl) phenol

FsC OH

CF3

Figure 23. '"H NMR spectrum of 12a and 17b
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Figure 24. *C NMR spectrum of 12a and 17b
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3 — Hydroxyphenol

HO\©/OH

|

L L (T (X 3 b -5 i 55 Ex ] a5 i
LR i

Figure 25. '"H NMR spectrum of 13a.
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Figure 26. "*C NMR spectrum of 13a.
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3 — Nitrophenol

O,N \©/OH

Figure 27. '"H NMR spectrum of 142-1..
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Figure 28. "®C NMR spectrum of 14a.
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4 — Nitrophenol

OZN—%<::>%—OH

Figure 29. 'H NMR spectrum of 15a.
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Figure 30. *>C NMR spectrum of 15a.

-91-



4 —Hydroxybenzoic acid

O
>—< >—OH
HO

i|r| )
JU M et MNa

Ll [ ] r 3

Figure 31. 'H NMR spectrum of 16a and 19b
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Figure 32. "®C NMR spectrum of 16a and 19b
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Biphenyl — 4 — ol

Y.

i 8
(2

Figure 33. 'H NMR spectrum of 17a and 14b
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Figure 34. "®C NMR spectrum of 17a and 14b
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1 — (3-hydroxyphenyl) ethanone

0]

)g(jm

e

Figure 35. 'H NMR spectrum of 18a and 20b
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Figure 36. "*C NMR spectrum of 18a and 20b
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1 - (4-hydroxyphenyl) ethanone

O
>—< >—OH

Figure 37. 'H NMR spectrum of 19a.

200 190 180 170 160 150 140 130 120 11i 100 90 80 70 60 50 40 30 20 10
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Figure 38. "®C NMR spectrum of 19a.
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2,4 — Dimethoxyphenol

OMe
OH

MeO

(h .
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Figure 39'H NMR spectrum of 20a.
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Figure 40. ">C NMR spectrum of 20a.
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3 “Methoxyphenol

Meo\©/OH

"

Figure 41. '"H NMR spectrum of 6b.
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Figure 42. "®C NMR spectrum of 6b.

-97-



3.5 — Dimethoxyphenol

MeO. OH

OMe

Figure 43. '"H NMR spectrum of 8b.
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Figure 44. ">C NMR spectrum of 8b.
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2 — Hydroxyphenol

CL.,
OH

Figure 45. '"H NMR spectrum of 11b.
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Figure 46. "*C NMR spectrum of 11b.
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3 — Chloridephenol

C|\©/OH
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Figure 46. '"H NMR spectrum of 12b.
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Figure 47. "*C NMR spectrum of 12b.
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Biphenyl — 2 — ol

OH

|| .

Figure 48. 'H NMR spectrum of 15b.
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Figure 49. ®C NMR spectrum of 15b.
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3 — Trifluoromethyl— phenol

F3C\©/OH

1 - LN

i (e

Figure 50. 'H NMR spectrum of 16b.
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Figure 51. ®C NMR spectrum of 16b.
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3 — Hydroxybenzoic acid

(0]

HO)K©/OH
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Figure 52. '"H NMR spectrum of 18b.
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Figure 53. ®C NMR spectrum of 18b.
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Abstract

An efficient synthesis of phenol using copper

catalyst and microwave—assisted

Oyunsaikhan Battsengel
Department of Chemistry
The Graduate School of

Sungshin Women’s University

Phenols are not only important synthetic intermediates in the
preparation of dyes, agrochemicals and pharmaceuticals, but also
frequently occurring in natural products possessing interesting
biological activities. Recently, we found a two—step process for the
preparation of phenols, where phenols can be obtained by a base
promoted cleavage of the coupled adducts, which are formed by
CuCl; catalyzed C—0O coupling reaction of aryl bromides and ethylene
glycol. In spite of the novelty and efficiency, the two—steps process

limited the extensive application of this protocol. In the context, a
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more facile protocol for phenol preparation is greatly favorable.
Therefore, in this thEIs, a one—step method for phenol preparation
was studied. Using aryl halides as substrates and ethylene glycol as
a ligand, phenols can be smoothly generated under basic condition by
conventional heating or microwave irradiation. Due to the different

activities of aryl halides, in the presence of ethylene glycol as ligand
and KOH as base, aryl iodides can be easily converted to
corresponding phenols in one step with excellent yields of around
95 % under conventional heating (120 °C, 24 h) in DMSO/H-0, while
less active aryl bromides are exported to microwave irradiation
(15— 20 Watt) and KOH of bigger amount, giving phenols with yields

of more than 90 %.
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