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(57) Abstract: The present invention relates to a compound containing phosphonium ion of a chemical formula 1, an epoxy resin
composition containing the same, and a device manufactured by using the same.
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Triphenylphosphine 2.6g X 4-Nitrobenzyl bromide 2.2g-2 Toluene 30mlell =91 %
110°CoN A 3AIZE & _F wh-3-& A 7] 5L A H A& 7 251 1 Z 6o
NFHE 3.0gS DoAUIATE Do 5313 E 3.0gS Methylene chloride 50mlel] <1
% Sodium Sulfadiazine 1.2g¥} 25°Coll A 24A] 7+ ¥H- A1 71 & A S Al F
Aol liquidE FF %5 (evaporating) 74 & &3l L& 1.0g= P31, NMR
tlol et &2 &t7] 3182 99 319t& 2 skt

<3}512 9>

- “®r °

HoN
P 0 N7
s Tiil\g /i]
4 SN
NO»

'H NMR (400 MHz, DMSO) 8.30 (d, J = 2.2 Hz, 2H), 8.10 (m, 2H), 7.93 (m, 3H),
7.82-7.65 (m, 14H), 7.27 (m, 2H), 6.75 (d, J = 2.2 Hz, 2H), 6.50 (m, 1H), 5.45 (d, J=
5.2Hz, 2H), 1,62 (br s, 2H) ppm; *C NMR (100 MHz, DMSO) 169.2, 157.8, 157.7,
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[109]
[110]

[111]
[112]

[113]

[114]
[115]

[116]

151.9, 145.5, 135.1, 134.4, 131.2, 130.2, 130.1, 129.9, 129.8, 128.1, 128.0, 122 4,
122.8, 118.8, 118.1, 116.6, 116.5, 110.5 ppm; *'P NMR (166 MHz, DMSO) 24.29
ppm; LC-MS m/z = 647 (M*); Anal. Calcd for C;sH;(NsO,PS: C, 64.90; H, 4.67; N,
10.81; S, 4.95. Found: C, 64.97; H, 4.56; N, 10.99; S, 4.58.

A 2

Triphenylphosphine 2.6g X Benzyl bromide 1.7g-& Toluene 30mlol] =<1 &
110°Col| A 34 3F & QF ¥h-3-& A A 7] a1 A | 3 & 71251 1 %5}
NFHE 3.0gS DoAUIATE Do 5313 E 3.0gS Methylene chloride 50mlel] <1
% Sodium Sulfadiazine 1.2g3} AF-2-ol| A 241 7F HESAI 1 & A4S AWl H
Aol liquidE 75 F(evaporating) 42 F8l 18 & 1.0g2 A3, NMR
tlolet= 5t7] 31312 109 3HehE )& 226kl

<3%}8t 4 10>

_ “®r o

HoN

=
s P )

'H NMR (400 MHz, DMSO) 8.31 (d, J = 2.2 Hz, 2H), 7.90-6.94 (m, 22H), 6.74 (d, J
= 2.2 Hz, 2H), 6.58 (m, 1H), 5.48 (d, J=5.4Hz, 2H), 2.1 (br s, 2H) ppm; *C NMR
(100 MHz, DMSO) 169.3, 157.9, 157.8, 151.6, 135.1, 134.5, 134.4, 131.2, 130.2,
130.1, 129.9, 129.8, 129.7, 128.3, 128.2, 128.1, 127.8, 118.8, 118.1, 116.6, 116.5,
110.3 ppm; *'P NMR (166 MHz, DMSO) 24.15 ppm; LC-MS m/z = 602 (M*); Anal.
Calcd for C;5H;,N,O,PS: C, 69.75; H, 5.18; N, 9.30; S, 5.31. Found: C, 69.48; H, 5.37;
N, 9.33; S, 5.52.

A4 3

Tetraphenylphosphonium Bromide 3.0g-& Methylene chloride 50ml®f] =<1
Silver 4-amino-N-(5-methyl-2-pyrimidinyl)-Benzenesulfonamide 1.2g¥} -0l A]
24X EHEEAI L & A S Al F Aol liquidE
743t 5 F(evaporating) 7H 4 S 5-3 AL E 1.0g2 AL 3L, NMR U] o] EF =2 3} 7]
stebA 119 32 gl

<s}ek 2] 11>
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[117] _ “®r -
HoN .
OXO||"Clp pry™
&%WJ\

[118] 'H NMR (400 MHz, DMSO) 8.17 (s, 2H), 8.05-7.65 (m, 22H), 6.74 (d, J = 2.2 Hz,
2H), 2.0 (br s, 2H) ppm; *C NMR (100 MHz, DMSO) 167.0, 157.7, 157.6, 151.6,
135.1, 134.2, 134.1, 130.3, 130.2, 130.0,129.7, 128.1, 128.0, 118.8, 118.5, 118.0,
116.6, 116.5, 24.3 ppm; *'P NMR (166 MHz, DMSO) 24.30 ppm; LC-MS m/z = 602
(M*); Anal. Calcd for C;sH3 N,O-PS: C, 69.75; H, 5.18; N, 9.30; S, 5.31. Found: C,
69.76; H, 5.44; N, 9.57; S, 5.64.

[119] A A4 4

[120] Tetraphenylphosphonium Bromide 3.0g-& Methylene chloride 50ml®f] =<1
Silver 4- (methylammo) -N-(pyrimidin-2-yl)benzenesulfonamide 1.2g 3} ol A]
2UA T HESEA| 7] T A28 Ayl ‘,4 Aol liquid=
Z-@LOLZWT(evaporatmg)erﬁg &8l 1P E 1.0gE LU, NMR Hl o] EHE 3}
g}akAl 129] 3 ekE-ol 8 301591 o)

[121] <54 12>

[122] - @r .

N

/

CH
P 3 0 N7
<> <> @\// |

[123] 'H NMR (400 MHz, DMSO) 8.38 (d, J = 2.2 Hz, 2H), 8.05-7.65 (m, 22H), 6.71 (d, J
= 2.2 Hz, 2H), 6.58 (m, 1H), 3.40 (br s, 1H), 2.78 (s, 3H) ppm; *C NMR (100 MHz,
DMSO) 169.1, 157.9, 157.8, 150.8, 135.1, 134.2, 134.1, 130.3, 130.2, 128.2, 128.1,
128.0, 118.8, 118.5, 113.9, 113.8, 110.3, 29.7 ppm; 3P NMR (166 MHz, DMSO)
24.28 ppm; LC-MS m/z = 602 (M*); Anal. Calcd for C;sH;,N4O,PS: C, 69.75; H, 5.18;
N, 9.30; S, 5.31. Found: C, 69.43; H, 5.15; N, 9.64; S, 5.38.

[124]  AAd5

[125] Tetraphenylphosphonium Bromide 3.0g¥} Sodium



16

WO 2015/012467 PCT/KR2014/001628

[126]
[127]

[128]

[129]
[130]

[131]
[132]

[133]

4-methyl-N- propylbenzenesulfonamide 2.5g& Methylene chloride/ H,O 1:1 894
50mlell =1 F Ao A 2441 HEG AL & A S Al FH DA liquidE
7HkF i (evaporating) 4 2 3l L1 H E 3. Ogg A AL, NMR tl]o| B} 2 3}7]
s512) 139 SRS A

<3} 13>

OFO P

CHs

o:rf:o
0]

'H NMR (400 MHz, DMSO) 7.96 (t, J = 2.4 Hz, 4H), 7.85-7.80 (m, 8H), 7.75-7.70
(m, 8H), 7.69 (d, /= 6.0 Hz, 2H), 7.27 (d, / = 6.0 Hz, 2H), 3.16 (t, J = 6.4 Hz, 2H),
2.35 (s, 3H), 1.59 (m, 2H), 0.96 (t, J = 7.2 Hz, 2H) ppm; *C NMR (100 MHz, DMSO)
141.6, 137.4, 137.3, 129.4, 128.9, 128.8, 127.2, 45.0, 24.3, 22.3, 11.2 ppm; *'P NMR
(166 MHz, DMSO) 24.20 ppm; LC-MS m/z = 551 (M*); Anal. Calcd for C5,H3:,NO,PS:
C,74.02; H, 6.21; N, 2.54; S, 5.81. Found: C, 74.34; H, 6.19; N, 2.87; S, 5.69.

A9 6

Tetraphenylphosphonium Bromide 3.0g 2} Sodium
N—(4—amin0phenylsulfonyl)benzamide 3.0g-S Methylene chloride/ H,O 1:1 -8-<4
50mlell =1 F Ao A 2441 HEG AL & A S Al FH DA liquidE
ZHQY5 T (evaporating) 4 & F-3] L & 3.2gS AoJH Sl 3L, NMR H|o]ElZ
at7] s}ek4] 149 3 ghE s 2183l

<35} 14>

'H NMR (400 MHz, DMSO) 7.97 (t, J =2.6 Hz, 4H), 7.88 (d, /= 2.2 Hz, 2H),
7.84-7.81 (m, 8H), 7.76-7.72 (m, 8H), 7.52 (d, J = 6.0 Hz, 2H), 7.31-7.25 (m, 3H),
6.47 (d, J =6.0 Hz, 2H), 5.23 (s, 2H) ppm; *C NMR (100 MHz, DMSO) 170.1, 151.6,
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[134]
[135]

[136]
[137]

[138]

[139]
[140]

[141]

137.3,134.2,132.2, 129.7, 128.9, 128,8, 128.1, 127.5, 116.6 ppm; *'P NMR (166
MHz, DMSO) 24.10 ppm; LC-MS m/z = 614 (M*); Anal. Calcd for C;;H;;N,O;PS: C,
72.30; H, 5.08; N, 4.56; S, 5.22. Found: C, 72.42; H, 5.14; N, 4.75; S, 5.38.

AA e 7

Tetraphenylphosphonium Bromide 3. ngﬂr Sodium Sulfacetamide 2.7g-s Methylene
chloride/ H,O 1:1 &1 50mlel] = %1 ¥ =0l A 24X 3F §EEA[ 7] & X
AAH FH Aol liquidE 735 (evaporating) 4 2 Z-3] 18 = 3.0g2
Ao 2131, NMR Hlo|EL & 7] 318H4] 159 5132912 2.

<3314 15>

ﬁ Q}Gh
@
P HoN S—
<:j>__<::> ° <:> o
O

'H NMR (400 MHz, DMSO) 7.97 (t, J = 2.6 Hz, 4H), 7.84-7.81 (m, 8H), 7.76-7.72
(m, 8H), 7.42 (d, J = 6.6 Hz, 2H), 6.47 (d, J = 6.6 Hz, 2H), 5.23 (s, 2H), 1.66 (s,
3H)ppm; *C NMR (100 MHz, DMSO) 173.2, 151.6, 137.4, 137.3, 129.7, 128.9,
128.8,128.1, 116.6, 21.9 ppm: >'P NMR (166 MHz, DMSO) 24.30 ppm; LC-MS m/z =
552 (M~); Anal. Calcd for C;,H,0N,O;PS: C, 69.55; H, 5.29; N, 5.07; S, 5.80. Found:
C,69.48; H,537;N,5.11; S, 5.74.

A4 8

Triphenylphosphine 2.6g#} 4-bromophenol 1.6g-& Ethylene glycol 5mlol 4] <1
3 180°Col A 5A1ZF =k Hh-2 &2 A 7|21 A AL A= 31 AFE o] 118
2.2g5 Aot Aol 313 = 3.0g-8 Sodium sulfacetamide 2.7g ¥} Methylene
chloride/ H,O 1:1 8- 50mlel] <1 & MiﬂﬁzwﬁbﬂgkﬂiMCé%
F 3l Aol liquidE 7S5 (evaporating) 778 = Z-38l 113
o)), NMR Hlo] b2 a17] 3814 169] 33HES) S THelaoie)

<3114 16>
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[142] - -
0O
0 CHs

QP@ OH | HoN g
, < > _

< > | ©
O

[143] 'H NMR (400 MHz, DMSO) 7.97-7.90 (m, 3H), 7.78-7.65 (m, 12H), 7.42 (d, J = 6.6
Hz, 2H), 7.38 (d, J = 8.6 Hz, 2H), 6.97 (d, J = 8.6 Hz, 2H), 6.47 (d, J = 6.6 Hz, 2H),
5.54 (s, 1H), 4.12 (br, 2H), 1.66 (s, 3H) ppm; *C NMR (100 MHz, DMSO) 173.1,
158.6, 151.6, 138.7, 137.4, 137.3, 129.7, 128.9, 128.8, 128.1, 116.6, 115.9, 21.9 ppm;
3P NMR (166 MHz, DMSO) 24.20 ppm; LC-MS m/z = 568 (M*); Anal. Calcd for C;,
H,sN,O4PS: C, 67.59; H, 5.14; N, 4.93; S, 5.64. Found: C, 67.47; H, 5.29; N, 4.84; S,
5.49.

[144] AA 49

[145] v 3| d & of) F A =X (NC-3000, Nippon Kayaku) 7.5% &, A} =3
7] & 4= 2] (HE100C-10, Air Water) 4.7 %%, A Al o] 19] 3135 0.25 %
H A 18um®] 74 &g A g tet B A4 0.5me] 74 &84 27
9: 15 o £FEQ] V| A 8675,
W E 3 2 9 E g o] 5 A4 @(KBM-803, Shinetsu) 0.3 25
€ E 2] v 5 Al A #(SZ-6070, Dow Corning Chemical)2] 0.3%F 2] £3&21
AZEHA 0.65ZF 4, ol FAZ Fh=b-p-upeb 2 055, 2 A =
FHE-E5 21 (MA-600, Matsusita Chemical) 0.55 H %5 <
Abgste] FAsHA 2ete] EE AH Y 2AAES Y I
Lot & o] &3lo] 95°Ceol| A &g e & Y@z L F-2fsho] o FHA] 5]
ZAES AxsA

[146] A Al 10

[147] Aol 9ol A, A Al 19] 3}eH& =
A @]etil= FA WP O R, o FAFA] A ES A8

[148] A Ao 11

[149]  AA[ol] 9ol A, A Ao 1] 3}H=
A L)slale U o o &

[150] A Al 12

[151]  AAel 9ol A, A A 19] 33
A L)slale U o o &

[152] A A4 13

:{m
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A 0.6 %4, o] F A

=

A Ao 14

[154]

A A4 15

[156]

A Al 4 16

[158]

A Ao 17

[160]

3

3

A Al &) 18

[162]

A Al &) 19

[164]

ol

A A &) 20

[166]

ol

A Ao 21

[168]

ol

A Ao 22

[170]

ol

Bl o 1

[172]

3

Bl 1o 2

[174]

ol
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[176] B4 3
(1771 AAe 9ol A, AA el 1313H=2 thilol Eguld 25 [ 4- M7 =2
7 AR =S AR A S AleetarE FUTWHOR, A EA A =S

ﬂiﬂ“ﬂ
A o o v ol of| A A 223 o) EAIG=X] A o)l thef B17] F 13 3 29

£ Wrson
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[Table 1]
2 Al 4]
9 10 |11 12 |13 14 |15 |16 |17
715 |- 7d(inch) |73 71 74 73 67 65 71 69 68
=4
A3rE=E(10.35 [0.34 (037 (038 (033 [0.35 [0.34 [0.33 [0.33
%)
S Adole (122 (123|124 [124 [121 [123 |121 [123 |121
5 (°C)
EL5E(%) (024 (025 (024 (024 [0.25 025 (024 [0.24 |0.25
RLA2Hkef) |77 |74 |75 |74 |76 (714 |75 |77 |76
HAeHskg(ls1 (7.8 (7.7 |79 (82 |78 |79 |16 |17
%)
H7] [AF [50% |71 |69 |72 |70 |68 |69 |70 |69 |71
AR M g0z (73 |71 |14 12 0 |71 12 12 |74
7 |E .
s
A3 70f 75 |73 |76 (75 (73 |75 |75 |74 |75
v(sh|80% |78 |76 |76 |76 |74 |75 |76 |14 |76
ore-D [90% (78 |76 |78 |77 |74 |75 |76 |74 |76
)
A4 [24hr [98% |97% |97% |96% |98% |97% |98% |98% |98%
V8 lashr |94% [95% |94% |92% [96% |94% [96% |96% |95%
]
© 72hr |91% (93% (90% [89% |92% |91% |92% |93% |92%
A dE 10 o o o o o o |0 |o
A =
Lt
A
E
dk2] |0 0 0 0 0 0 0 0 0
Lt
A
E
A3 188 |88 |88 |88 (88 (88 (88 |88 |88
5t
flast
A
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[180]
[181] )
[Table 2]
2 Al 4] H] 3 &
18 19 20 21 22 1 2 3
715 =X (inch) |59 70 71 72 74 X 52 58
=4 AzrE=E( 1039 (035 (033|034 [0.33  |x 0.42 10.40
%)
Aol LE 122|124 [124 123 123 |x 121|122
(°C)
E58@%) (025 1024 (025 (024 [024 |x 025 (0.26
2 (kef) |74 73 74 75 75 X 72 74
A S (152 (83 80 |77 |75 |x 273 (302
%)
7] A3}t |50% |62 69 70 71 69 X 52 60
A MR g0z 63 (71 |12 113 |11 Ix 60 |64
7} B -
oy 70% |66 72 73 74 72 X 64 66
Shore. 803 |69 73 75 74 73 X 67 70
D) 920% |71 73 75 74 73 X 67 71
A& ([24hr |91% |97% |97% (97% |97% |x 90% |92%
M8 |ashe (87% [95% [94% |95% |95% |x 84%  |88%
]
© 72hr 81% [91% |93% |94% |91% |x 74%  |79%
Al |el# |0 0 0 0 0 X 0 0
A A=
dl- 2y
A
2
1= 0 0 0 0 0 X 45 20
dl- 2y
A
2
A8 (88 88 88 88 88 88 88 88
&k
A
A
2
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[182]
[183]

[184]

[185]
[186]
[187]

[188]

[189]

[190]
[191]

[192]

[193]

ZHaL X 37t B A ol ol H £ 0] BVl &

(1) 7-&d(inch): EMMI-1-66°1 =38}o] B 7H8 =8 & AH&-8ke] 175°C, 70kgf/cm
20| A EHAT =T I X(transfer molding press)E ©]-8-3t0] F-5 dolE
AR SAH kol =55 540 538

) A3} FEHE(%): = 5 AH A AE 58S ARk 175°C, 7T0kgf/om?
o 5l Ell Ay &1 3 ¢ X (transfer molding press)E ©] -85}

d Al H (125mmx12.6mmx6.4mm)S A ATEH A= A|H & 170~180°C] 2.+
w o] 4A] {F 59 4 SHPMC:post molding cure)A| 71 T8 W82+ e 3 AJg]H 2]
Aol & AeH 22 SA5 T A3t F58S va3 & 2 28 5
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