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= S Z

AHQ A7E ehat.

= 25 AW (melamine) ¥ 1,4-9d @l tho]o] L A]o}u|o] E(1,4-phenylene diisocyanate)?] Zgur$-o g whAd
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%= 11 PdEUPOPE Z=wj= 3F 4-B 2 R o)< (4-bromoanisole) ™ #|d X ZEA(phenylboronic acid)® 2=Z7]-w]
oFf-2}(Suzuki-Miyaura) WH& 3] A} 231 dlogo|t}.

T 128 =/de&dA PdeUPOPE Fwl2 ¢ ofd H=Ewle]=(aryl bromide)®} FEHZoIH HIZwnlol=
(heteroaryl bromide)®] ~=7]-w]oF-2}(Suzuki-Mivaura) ¥+% 3¢ H 23 =7 do]go|t},

T 138 2=Z=7]-nok9-2H(Suzuki-Miyaura) 3} #HZ% Hk-g-ol A PAQUPOP vl A|ALE Ad5S e,

WS A7 G FAF g
ool L WS FAH o NPTt

Eoatgzt5e Aty (melamine) ¥ 1,4-3#d & t}o]o]AAJo}d o] E(1,4-phenylene diisocyanate) ZHEuH&2
B8 A, 7lFar] 2 E4 dAAgdol % 3 EES-delE dAdsta, ofrld ZeEtEs wxs Ze)
B 2E Axste] 2z7]-n|okg-2H(Suzuki-Miyaura) 2} AZH vkSolA F&84 84 5 UdSS wdy
o] 1 utiS A3t

re
i)
o,
rlo
3L'
N
s
Lo
1>
—
fit
=}
>
i
e
v}
ok
o,
1
AC)
o
=
o
o
il
)
o
%
v}



[0024]

[0025]
[0026]
[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

SIHS31 10-2020-0028687

" )|\)\H ° ~
/N \ / /N\H

A7 n& 1 YA 10009 Z5<]
old, 7] n& 100 WA 5009] 4 Zeo] ulghz s,

T3, Aed uiel e A O3A EE9-9

phenylene diisocyanate)E RESAIA AxsteE 2& EHoR g},
2 odeo) A A7) Aebdl (melamine) 9ol olWlFE ¥ 3}s}
o] A AJo}uo] E(1,4-phenylene diisocyanate) 2Jo&=

sk glo] B 7hssitt.

A uheh ge B ouve we e s
7 A

=
o
%0

Fell $loAl, 471 o
4

A SAow s BebE(rd) BA tEd Eegeol ol vl

i

= sk ZehE(Pd) ©A 4 Eelgdlote] Axtis Aedt.

&/ Zgg-detedl ZeaE((Pd) S
=

(e}

o
ek, B oawo 1) Wyl (melamine)ol 1,4-#d@ tho]o]AAJolu|o] E(1,4-phenylene diisocyanate)Z
3, A3 & ARAA o3 EESEolE gAsE 2 2 2) AV e
oo ZetF & |AS Huletd wwtgo =X FgF(Pd)S VA A7l @ & X¥ste As 54
>4

ol Al (melamine) ™} 1,4-Hd@A tho]o] AAJolf|o] E(1,4-

= SEtEeld BT JhesiH, A7) 1,4-3d @l tho
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B oarg e A (Pd) @A oA ZE9dolE ¥detE A~=7)-mokegH(Suzuki-Miyaura) b AZH ¢k
& ] 2HES AFsg
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SHol e Frbehs w2 AV #ehE w@A v Edg-dol Sk Arbd ERES ) 29171
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bromoanisole), 4-8B 2 B EF 4 (4-bromotoluene), 2-B 2 2 EF(2-bromotoluene), iER=RnR: P)|
(bromobenzene), 1-H &2 X -4-UE 2ulAl(1-bromo-4-nitrobenzene), 4-B ZFWIZUEZ (4-bromobenzonitrile),
4-1 2 F o} A & 3| = (4-bromoacet ophenone) , 2-B 2 23] 2] (2-bromopyridine), 3-H 2RI (3-

bromopyridine), 2-H ZXE]Q A (2-bromothiophene) &2 o] Fo]x ToA HEIEE ol el AE EHo=m
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>,\I
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Ao olere FgAel Ao MFATE, G WA B LS 3:1(v/

7] We FE ~ 100CAA 158 ~ 2442 Bk F7] B917] el A= AL 5O Fhe ool
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dbiaryl) 3tgh= o] gty 22 BAE = As

[

Aoz 3= vloletH(biaryl) 3FE

(Z37] 2eA, A= o}Y<%(anisole), EF<(toluene), A (benzene), YEZHWAl(nitrobenzene), WIZUEZ
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gy = o= 3hfeltt.)
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sulfoxide(DMS0)), ZE}g olAlHlo]E(palladium acetate), FEE3ZE(chloroform)& Alzzmt L= X (Sigma
Aldrich)Afell A Fasliet. BE SEdE2 F7HAA AA glo] AH83F3itt.

2. e} vhga el g

Yo} oA E A (Urea Porous Organic Polymer, UPOP)+= 100mLe] &<+
PAEATE. Ar 270 3Foll A DMSOl 2mmole] H&wl (melamlne)° Zolar, of
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I 29f go] &4 ATt

3. UPOPOll Zehi5(Pd) 8] aList

ot

M
o

S22 % (chloroform)(40mL) el A=
A7 s, A7) EFEES 2594
oF WHHAIHT, 1 T AAES o
TS AU

el oA o] E(palladium acetate)(0.75mg) £<ol UPOP(292.5mg)
#] 7] (ultrasonicator)E ©]-&3dlo] 3E-F<H Alo]s Fo, 70TCoA 54
A Z

s
713, olgrE= FAW. o]F, 80TA 24A3bet AxAA =&

£ oft o

r-tm

<AAe 2> 2=7]-0]ok-2(Suzuki-Miyaura) T} AEF

olo

—

A=

ol £ (4-bromoanisole), 2-H ZHolZ&(2-bromoanisole), 4-B 2R EFl(4-bromotoluene), 2-EZ
ql(2-bromotoluene), B ZEHlA (bromobenzene), 4-H 2 X o}A|EH +=(4-bromoacetophenone)> A|Lw} <&+
2| (Sigma  Aldrich)AbellA  Fufstior | 2-B 2 2329 (2-Bromopyridine) 3-H 2RI (3-
bromopyridine)& =i  AvZA(Toyko Chemical)AlellA Fuistdar, 1-H2E-4-1E ZA(1-Bromo—4-
nitrobenzene), 4-B ZRHWlZUEH (4-bromobenzonitrile), 2-B ZRE]Q #H(2-bromothiophene)-> &3} of o] A}
(Alfa Aesar)ellA Fujgte] AME3FQITE. BE 3EEdE2 F71H4Q A glo] A&kt

=
=
=

m g

-3
=
=
=¢

2. 227]-1] ok} (Suzuki-Mivaura) wx} AZZ 8-S

Suf  4mLel] o} B Eulo]=(aryl bromide)(0.2mmol), ¥dXE EAF(phenylboronic acid)(0.24mmol), 7]

(0.2mmo)E &3t EFES A3, o7]d 7] ZekEPd)o]l EAE $Hol vsA LA (PIeUPOP) &

0.1mol% A7}t F71FlA 80ToAl 1AHESE v A1, dbE Fof | foed 8|2 (diethyl ether)%} &7

AN EC] F2 HJoH, olF F4 MgS0,2 HxA713, fZgstollA SZAZ . o]%, AES A9 a=n)
GC T

e

E#5] (column chromatography) & ©]-&3] A3},

<AA 3> Enjg AALE
2w EtOH 1 mL, H,0 3 mLol]l PA@UPOP (0.1 mol%), 4-B.EFo}uj<(4-bromoanisole)(37.4 mg, 0.2 mmol), ¥Hd
B2 (phenylboronic acid) (29.4 mg, 0.24 mmol) = K:PO, (0.4 mmol)E 80°ColA 1A7HE< WFEA|AH AJALE-

FASNYTE. WS Fol, ool W BRI FoE BesHon, Fol o Huhg 7] W

<2 Ao 4> FT-IR, NVR, TGA, SEM, TEM, BET, XPS¢] =34
UPOPZ} Pd@UPOP2] FT-IR spectras VERTEX 80V FT-IR vacuum spectrometerZ Ap&3&te] EA ATt EAe
400-4000cm ' ©] Fo}4= WejolA Saakelch. UPOP] C-NMR spectrum® SmlZ CDCI1,S o] 831, DIGITAL

AVANCE III 400 MHz Bruker NMR spectrometerS AF8-3le] B4 E AT, 4L 128scans 93 400MHzol A 438
Ak, 1A (solid) NMRE Z& ZA3IA F8= AT}, Thermogravimetric analysis (TGA)S Q50 (TA
Instruments, USA)& ©]83F4 40-900C(10C/min), A7}~ #9171 stallA 3= At. A E (Morphology) &=
scanning electron microscope (SEM, S-4300, Hitachi)®} transmission electron microscope (TEM, JEM2100F,
JEOL)E o] &3to] HAxr}. TS BELSROP-MAX (MicrotracBEL USA)E ©]€3}e] Brunauer-Emmett-Teller
(BET) W& Algsle] BAEAT). 7132 7]+ non-local density functional theory (NL-DFT) oz =4
F 2}, X-ray photoelectron spectroscopy (XPS) spectrai= K-Alpha model of XPS spectrometer (Thermo
Scientific, USA)E ol&38te] dojxlom, whAh, A4 44 H dos 94234ES T30, BX8 Z8F
(P9 3t =4S 93 inductively coupled plasma optical emission spectrometer (ICP-OES, Optima
7300DV) EAS Sy, xR AEZH ¥EE9 488 gas chromatography (Agilent 7980A, Agilent
Technologies)E ©]-&3te] BAE T, BEALLEE 150CHoH | o]FHo2A o]FEE 6ul/sec =79 o Ed
H Z(ethyl ether)”} AF&E AT}

_10_



[0070]

[0071]

[0073]

[0074]

[0075]

[0077]

[0078]

[0080]

[0081]

SIHS31 10-2020-0028687

<Agd 1> FEEA
Sdot v3d TEAHUPOP)Y WS T 1o YeITE. PP+ = 3949 o] FI-IRE Ao 24
Qo] ek, 3332 cm 9} 1640 cm oA TEE 3T (peak) 2t SHlob(urea) 1ES N-H 1T (=0 ~E
d A (stretching)o]t}. ¥ I, 2270 cn ol N=C=0 ¥ F(peak)E= AlEFAEH, o|AE o]iA|old|o]E
(isocyanate) L#©o] Eel5-#loH(polyurea)7t ¥7] 918 §k3-¥olx UPOP7F AEHS owlget. Zeta(Pd) el
GAE Selob ThEA LEAHPAGUPOP)E] FI-IR spectrat %= 301 LFERHRITH. PAQUPOPS] ¥ (peak)i= UPOPS}
Zokon  o]AL PPl ZEbE(Pd)o] HAH Fo|% UPOPY 3}8t4%7F 2t doldes gn|sitt. = 4=
UPOPS] C -NMR spectrums HoFE Aoz of7)d 4719 743 A (peak) 7} TZE . 120.49F 134.4 ppm
9] C4, C5 ¥|A(peak)= #d1e (phenyl ring)e] Baell thsh Aolar, 153.7 ppme] €6 3] F(peak)= o}
(urea) Zg°l th3t Aolw, 163.8 ppmol| 2]l C7 ¥ (peak)= A&t (melamine) ¥rio] 3+ Aolt}. o] 3tk
UPOPS] R E I A(peak) = o]} HI=3 725 77 iAot dX ot

<Add 2> FusA

sl sk o] 7Kool EH-wae] o) EWAS SR1sky] fleke] 03} 1 Aele] /Pl tigk BET 4

ki

o Faslglnk. 1 Ak, PP EWAL 12528 m'/go.s AT, oA UPOPY} & HHAS 7pA = o
= UPOP7} 3-7FA(tri-branch) 7-FZ 7}AaL ¢47] wj&Fo]t}. m3F, Non-local density functional theory
(NL-DFT)E o] &3lod 74td UPOPe] 7|¥37]1= FHyUery Z77H] Y2 199 Z72 BxH IS8 B
o8},

SEM¥} TEMS &3 ¥#E UPoP<} Pd@IPOPgl e (morphology) = & 63 %= 79 Ho]FTh. SEMT} TEMe) Al
D

=
=

ar

[

UPOPE= Z o] E-EFl(plate-type) T35 7S & givh. =3, 94 vl (mapping) oA 4702 UAE(C,
0, N, Pd)& Pd@UPOP| & 3}Al E;Hoi 9Jeo HolFgon, oHow Zujy} HEHow FnEges o
T AT}

<ddd 3> 4454

TGAS o] &3}o] B21% UPOPS} PAEUPOPS] & o4 A

S 1 8o BHoFAT). EE 17| (Heterocyclic) A2
2 RESREoA ¥k = Q17| wliEe] =2 2

oA 22 AL Tag Aotk 5% T

Ao = T i =

24 el dolhiz He BalgonA ARAYOT, © solAs) ol UNOPSH PEUPOPE] T WelL i 7}
7k 2637 266 C= YERGTE, o] AS = UPOPo| PAE HX|stA® 39 FEoJHo] glo] Eal2%7F UPOPLE A<
sage Belsgn

ALEA S 93t XPS B4 Fdgsldon, & 99 = 100149 o] PAeUPOPe] Zelgy} the a9te] A&
24258 xAbsl . ® 9o A eF o] UPOPell thdk spectrumC B EAE A2} HAE(atomic percent)s o]
27k A9 Fdedrt. T3, &= 10004 UPOP2F PdeUPOPS] N 1s A¥ oY A (binding energy)+<

399.6eVolH | 0 1s& 531.05eVUS HAFAT. ooz Tz wWel Fe}E(Pd)e A3 2He uFo UPOPS}
PA@UPOPll thall 0% <Fzte] I]Z(peak) ©]Fo]l U2 A3l PAEUPOPAI A Pd 3ds.9t Pd 3ds»pe 3=

(peak)¥ 7}z 337.81eV, 343.01eVQIo™, PAEUPOPS] peak:s +2 AFabtel(oxidation state)E zHeS Qs

th. AlY7b, Pd(0Ac)(338.40eV) 9} H] 3ol PA@UPOPE 0.59eVE] ol % (shift)o] 2AsIQTE. o]2]3h AXNe z

2] xiel ek (Pd) o] nAgEe 7] witel dojus dldelnt. ] A% AR, ZEheE(Pd)e LA

o 9]/etFd dFHor uAGHNSS Ak, ngdd FeE(Pd) e HEe FEFs &) sk, ICP-0ES

A4S FHsY. 1 A3, UPOPAlA ZEbE(Pd)el o] 0.96wtsdS Elsigltl. o] s 2= PdeUPOP
°]

o= Zeba(Pd)e] AdE = e ST Fo dAdadArt da, ZekE(Pd)o] Ve tFHew S0 &

o —

i
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A= Wi Ezke] 7] Wil ¥ B2 ol g (Pd)ol e Aol odE & v

olo

<Agd 5> 2Z7]-n|ok9-2}(Suzuki-Miyaura) a3} AZH Zuj

b

4-8 2 R olyy<Z(4-bromoanisole) ¥ #F|dH EAF(phenylboronic acid)® A%7]-w]ok$-2}(Suzuki-Miyaura)E =
o wkS =alo] HAzlE AR AMulmirt. = 11d] PdEUPOP Zvje] HA3 & ARE ¢2E &9t
0.1mol1%2] Pd@UPOPS} 4719} 17| 4-B 2R ol]<(4-bromoanisole)d #Hd H Z4F(phenylboronic acid)e] ®Wh&
< 80C, F7I8tellA 1AZFERE AT, A vbE 21S FY] 3te], & dAVIe EvER BRS¢
sk, 2 A3}, PAEUPOPE H,0/EtOH(3:1 v/v)olA 7b4 & A3E HolFQuh. w3, NEty, KOH, K05,
KPO, & 22 7] FollA w5d whg S83 78 2347 UEhd 21L& K005, KPO, (& 11, entries 1-4) ¢
719, KCO; 719 A &ulE d8str] Y8t o #2 AdS #3900, 4gs &= 10, EtOH, DMF
olE9 &ttt 1 Z¥, PdEUPOPE B3 kS-S 3:1(v/v)9] HlZE E33 §uE AFSdS u 7
Fe TS BoFAv(® 11, entry 3, 4). 53], KC05 ©71¢F &7 PdEUPOP= 95%¢] &5 HAFATH(=
11, entry 3). IWrH o2 wEA(Methoxy) TLFS 7HA& 4-HZEolYZL(4-bromoanisole) HA7}F FH317]
wjtof] wkE-o] xax 7] o XNk, PAEUPOPE 0.1mol%%r EZFAALE 7] S 1A1ZF vhg 271 St A% e}
HF(PDE 95%9 &S F 4 Artk. olgd Ax=E, PAeUPOPe] 7} £& & X7do] AgEdon, o) &
38t Al v oFd HEwulo]E=(aryl bromide)$} FE|Rold HEnlo]=(heteroaryl bromide)E ©]-&3}
e}

H 2
HHQ Age Fasteh

)

e rlo
o

120 49} zFo] o} H=Ewlo]=9} g EH 2ol it’]'o] E o]&3t A=7]-nok-2H(Suzuki-Miyaura) X}
F& Al PA@UPOPS] Zwl W85 #71slGiTh. PAeUPOPS] FHuivkg-& ZAMSH7] 8] 3714 MER 733t

A 15(%E 12, entries 1-4)2 AAE #&F F=& old H=Ewulo]=(aryl bromide) L (electron donatlng
group(EDG)), FHA ZIF(entries 58)2 HAE & Fodr|= otd H=Ewulo|Z=(aryl bromide) IiF
(electron withdrawing group (EWG)), AWH# 152 s|AZ o}F B =Znlo]=(heteroaryl bromide)(9-11)Z &+
Fakh. EDGe] o} B Eulo]=(aryl bromide)E HZEWAl(bromobenzene) HT} AZF|-w]ok$-ZH(Suzuki-
Miyaura) nzb #AE® W&ol ©o o o= dex] vk, ol WAl Fogles #8717 dAAE Al
ag Ho7 Pojx WAy s [AA7F FHg A7t Ho whg Edo] bA st wito|tt.

I8y, Pd@UPOP+= EDG o} P =Zvlo]=(aryl bromide)ol &%F3 Fuvf &S 8 s, dAaxms =
ARet7] 9lsked, @& (ortho) ¢t Fhe(para) $1Aol 0= -OCHs(entries 1-2)9F 22 (ortho) ¢} F2H(para) 9131l
& —CHs(entries 3-4)F H|wsldth., QA wa] wjio] ©2-(ortho-) X3¥ o}d B =Zwlo]=(aryl bromid
e)d] F&o] 4 =4S 9lst 5, —CHs:= -OCH; ®.v} o <k3k EDGol7] wj&ol —CH; X|3td o} H =
wlo]=(aryl bromide)”} -OCH; X|3+¥ o} H =Zwlo|=(aryl bromide) RHT} F&o] ¥ ZSht}. o] WAl
of AR} FHEEFF ol wEskr] AEAAE ougtr. w3, 1-HEE-4-YEZ9A(1-bromo—4-
nitrobenzene), 4-H 2R WX E=Z (4-bromobenzonitrile), 4-H 2K o}A|EH +=(4-bromoacetophenone)d} 7+
EWGe] o}d B Eulo|=(aryl bromide) W& A9 F&o] 100%7} S Q&% th(entries 6-8). EWGE HlAl
DY ZHEEY ARE FoldAA HAneE BoEsAl wrEo] ol HEwulo]=(aryl bromide)”} |4 W3]
gl =&o] EDG Bu} o AT,

(2T K

alx ek Bke 722 yaW(pyridinic) ZE(entries 9-10)7 E] Q. #A(thiophene) (entry 11)<S 717 3)E ]io}
Hzwulol = (heteroaryl bromide) ZLEo|th. 3-H =X 2] (3-bromopyridine)®] W& P& 97%9]
e A o (entry 10), 2-H 2R 32T (2-bromopyridine)2] &2 71% A THentry 9). ©]# 3t 7%}; Br
Y 7M7hE olFdAE WS o oAl RES ESTh A, N Btk So AVSAETF ¥ ol wlAlae

AR WE7) o Yolx| 7] wjf-o] 2-B 2R ¥ QH(2-bromothiophene) 2] &2 100% o] =& HASS F¢ld}
Att(entry 11). dukAom WAlng e o]Fdate aglo] AAELEE ¢ Fo|7] wite] wg A& ©f of
A wrEr, a8y, o}l HEulol=(aryl bromide)?d RE RS 1A)ZF Wlo] FEo] 90%0] =EElolon
e 2ol HEZulol=(heteroaryl bromide) W22 3AIZF o] =&0o] HoJx 70%0] Z=EsFAE. ol#d A
7= PA@UPOPo] 2==7]-w]ok-2H(Suzuki-Miyaura) wab AEE ¥hgel E&o] H& FHujels vepdt.

olt}. AAR UPOPE B2 4o NZ 71X7]1(31%) wj&F-o] F+%74
olal, X ThE o]f+ UPOPY H2 ¥WA4L IFhsS L2

o 2 o ai
o ol

1

oo 4y ¢
o

o]

o

=
L
d BAE 4B BAT 5 ]

ISAY)

=
3
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“©
N
X
o
£
i
flo
:
olo
fo

I(site)E A&S 7FsstAl sh7] wZelnt.

<Add 6> e AE8A

=Y Fuje] AL A% EAlojtt. PdeUPOP ZFvwieo] AZ8§AdL 4-H
‘éi%i(phenylboronlc acid) Atole] wh&-& F3l| Friskgivt. 7] w2 129] entry 19 Z713}ol|A
gsielet. g Fol, FujlE e s didTste] AAERSTH EEsta, FuE Ay A= Q*Eﬂﬂ
° o ¥eS Tt 132 dt
Fo] 90% == de%UOH}_L A 3}

X< (4-bromoanisole) 7} ¥

,Pﬂkﬂ
5,

2~
T
4
X
=

=9
Ed]
UPOP
Az
BN @
HaN N/ NH2 NH
D_E—H H H
+ J\ ) 1

Heterogeneous catalyst

X

Pd@UPOP —

Py

Suzuki-Miyaura
Cross-coupling

EH2
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EH3
[0
) T
B0 F =
= N=C=0
]
[
=
E wf
H
Z — N-H
&
= 40F
—LIPOP -
2 | — pd@urorp =0
N i L i L i i i L i I " Il i L
4000 3500 3000 2500 2000 1500 1000 SO0
-l
Wavelength (em™ )
Eyd
C7 Co C5 C4
[ ..-'.'|||:.J.J| |_..4|
200 180 160 140} [20 10 "0 Gl
ppm
95
500
B == Adsorpics
'; a) e UC\()‘I:E:I‘I;': 0.06 - h’
:_; Ak
E 300 e ?'
| w0 F
£ E
Z mf =
o 2
=} -
2 002k
E
g
0o 02 04 [ 018 000
) 100 200 300

Relative pressure (P/By)
elative pres 1] Pore width (nm)
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I{II[I. n.m 100 nm

——— —

=8
100 — upap
— P UPOP
= S0}
3‘ 6l
2
= 40
E
K]
= 20
1N o
s i i A i i

] 100 200 300 400 300 600 700 E00 900

Temperature (°C)
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k1
N2
©

Intensity

Counts / s

N s

s

1400 1200

1000

BOO H00 400

Binding Energy (eV)

Bindmg Energy (V)

c)

PaElPOP

P& 3ds,

L

We M 342

340

X

FETAE  TO ¢

Bunding Energy (eV)

A5
97
el

Theoretic mic  Measured atomic
percent
Cls 58
N ls 35 30
O ls 1o 4]
EHI10
a)
Ols
=
g | — vrep
2 | — PsmlmOP
. PR T L . . .
542 s SIN I 534 53 OS30 IM S
Bnding Energy (eV)
N s
=
2 | — upop
S | —— PdEupor
110 s 4G 1E8) 402 406 39 b 94 £l
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H11
Pd@UPOP
H3CO_OEF * 'HG’:H_@smem, Base, 80°C HECDW
Catalyst
Entry Ease Solvent {ml ) Tield (%)
[0.1 mmol®e]
1 NEt, H.OEDH 3:1) 2
2 EDOH H.OECH 3:1) 33
3 E:CO4 H:0E0H (3:1) o3
4 E:PO, H,OE0H 3:1) a3
5 E.CO4 H.Q 33
] K. CO, E0OH 13
T KD, H,OE0H 2:3) 66
UROR
] E:CO4 H;O/DMF (2:2) &
o E,CO, HO/DMEF (3:1) a2
10 EPO, H.O 16
11 E.PO, EDH 13
12 E;PO, H.OE0H 2:2) 31
13 EsPOs HODME (2:2 35
I4 EPO, H;ODMF (3:1) 35
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EHI2
— Pa@UPOP
= Solvent, K00, BI°C
24
Ayl bromide
Entry Product Time (h}  Yield (*a)
Name Stucture

1 4 romoanisole H;co—@—a: H-,co—@—@ 1 95
Br = o
2-Bromoanrole E:E ! 1 a1

OCH; OCH;

b

3 4-Bromotoiene H;C—@—Br
Er

4 2-Bromotonene @: 1 97
CHy CH;

e

Bromobenzens

in

6 1-Bromeo-4-mirobenzens U;N—Q—EV O:H@—@ 1 100
7 4-Bromohenzonitrile Nc@—_ﬁr NC@—@ i 106
s} 0
g 4 Bromozcatophenone }—@ar }—@—@ 1 100
9 2-Bromopynidine {}—Br C}—@ il 71
N N
10 3-Bromopyridme @BF @—G 3 a7
b W
8o s
1 ¥ Arnitiabene e [}—@ 3 100

(2) Reachons were camed out by nsmg arv] bromede () 2 mmol), phenylboronie aeid (024 mmel), E:POs (0.2 mmol),
and [Pd] (0.1 mmol%:) in solvent 4 ml. (H+0: E+OH 1:3 (viv))

{b) Reactions were camed out m awr

EHI3
1o F
[ |95 95 @l |9 o0

Ko =

::_'_ Bl =
:

-"..:" 4ii =
9

i

(4]

I 2 3 i

Recyle Times
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