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Synthesis and absorption change of cyanoacrylate ultraviolet absorber through
introduction of a new substituent

Dong Hwan Jung

Department of Industrial Chemistry, The Graduate School,
Pukyong National University

Abstract

There are ultraviolet rays that affect plastic, rubber etc. from the sun. ultraviolet
absorber (UVA) is used to protect products form these ultraviolet rays. There are
various kinds of things, such as benzophenone, benzotriazole, triazine, oxanilide
and cyanoacrylate. This thesis focuses on improving the UVA of cyanoacrylate
units. Because Existing process uses imine, which includes nitrogen, the
environmental problem is encountered. The new process can solve environmental
problems because it uses benzophenone as raw material. we establish conditions of
reaction such as temperature, time, catalyst, and solvents. During the absorption
mechanism, the protons become excited and energy dissipated through thermal
energy releases. To influence this mechanism, we have introduced electron
withdrawing group and electron donating group as substituent. We conducted
various analyses such as thermogravimetric analysis (TGA) and optical properties
change etc. TGA graph showed that every compound have good thermal
resistance. Electron donating group subsisted compound of max absorption
wavelength move to a long wavelength. Also their absorption intensity was

increased.
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Benzophenone® TZ=E 7HA & A8 F4Ale &4 29 Aol &
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II—-2-7}. scheme 1

I—-2-7}-(1). ethyl 2—cyano—3,3—diphenylacrylated] =9 (1)

250 mL WFg =24~ 39 benzophenone 20 g (108.66 mmol), ethyl
cyanoacetate 16.31 g (141.26 mmol), b—alanine 0.9 g (10.10 mmol),
acetic acid 20 mL & benzene 100 mL °f €3|A|#H . 18]31 100 C
2 7Fd shEA 90AZE mRkE A ZdTh o Fg oA WAgskE =2 |
A8 Eflof] osf AA Atk 90AFF F REgo] FHHW, 3 EAE
o]-&sto] work—upe HAFT EATS MgSO,E &3 &= AlAst

AL s SRk SWiE SEAIRAT. S § methanols ©]8-3ke] A

I—-2-7}-(1). ethyl 2—cyano—3,3—diphenylacrylated] =9 (2)

250 mL WFg Z2}FA~ 9] benzophenone 20 g (108.66 mmol), ethyl
cyanoacetate 16.31 g (141.26 mmol), ammonium acetate 8.63 g
(108.66 mmol), acetic acid 20 mL & benzene 100 mL ol &3l Al 7t}

93 100 T2 71 &dAl 24A4)7F wyke AT Wk ©

of

o

ammonium acetate 8.63 g (108.66 mmol) 2 23] (HF-$-2A] 7 4X] 7+
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3 F) F7HA o] HAeNA WS Be WaE =9 g8 A
H9lth 2447k F o] FANW, B3 EAZ o §3ko] work—upS

AA PG EASS MgS0,E ol &8 =& AASL A4 SFste] &1

i
o\
i3

A AT =9 & methanols o] &38to] AAALE AA st 117

= ddn A" o R dojxl WAE hexaneO® HAolFo] A A
(e 1) E FA5AT

I -2-7}-(2). methyl 2—cyano—3,3—diphenylacrylate®] 4% (1)
250 mL Wk$ Zg}~ =39 benzophenone 20 g (108.66 mmol), methyl
cyanoacetate 14.14 g (141.26 mmol), b—alanine 0.9 g (10.10 mmol),
acetic acid 20 mL & Y3l benzene 100 mL o &s|AFch 1811

100 CT& 74 shdX 90AIRF wRks AJZATH o] 3 ofA EAst= &

2 dAg Edfl odf AA FHAch 90AIZF & HEgo] FAEWA, &3
EAE ©]&3lo] work—upe AAFth EASTS MgSOE ol&3d &
AL Y St 5 SEAF T S & methanolS o] &

stol Add= Aol uAE A mHH TR dojd uAE

hexane . & Ao]Fo] A 117 (33T 2H)E A=)

I -2-7}-(2). methyl 2—cyano—3,3—diphenylacrylate?] &43%H (2)
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250 mL WF$ Zg}A~ 39 benzophenone 20 g (108.66 mmol), methyl
cyanoacetate 14.14 g (141.26 mmol), ammonium acetate 8.63 g
(108.66 mmol), acetic acid 20 mL & %3 benzene 100 mL ©°l &3}

A7 283 100 TR 7 sbdA 24X 7F wuks A AT ¥vhe &

7 Sk 2447 F o] $AHW, B3 EAZ ©l83o] work—up
2 WA BAZS MeSO, 2 ol £4] ¥ AZSA A SR &
Wl FARG SF F methanol o183 AFFE WA 1

AZ A9k PHAGoR dof7l AAE hexanel AojFol VA 1

I-2-71-(3). 2,2=bis (((2—cyano—3,3—
diphenylacryloyl) oxy)methyl) propane—1,3—diyl bis(2—cyano—3,3—
diphenylacrylate) & 34344

250 mL ¥F$ Zg} A9 Pentaerythritol 1 g (7.20 mmol), 3}3HE 2
W 11.37 g (43.20 mmol), DBTO 0.11 g (0.432mmol) < IGISOPAR
G ol E3A AT 282 160 CE 71 shAA 48A17F wHES A1 o),

TCLE o] &3} reaction check & ®¥FgS FZ4 AFY. HHE 4 F
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IGo] 57 &2 1AE EA o4 &2 work—ups AAFTh EAS

= MgSO.E ol&sl =& AAsL A4S SFstke] Sls TLTAIF

o\

2 ¥ hexanes °]g3to] AMAH S AArlsk] AN uAGEEE 3=

|t

3t

‘1 (

I -2—4. scheme 2

I-2-4-(1). ethyl 2—cyano—3,3—bis (4 —fluorophenyl) acrylate?] &
v (1)

250 mL H8 ZgkA=e] 4,47 —Difluorobenzophenone 20 g
(89.83mmol), ethyl cyanoacetate 13.48 g (116.77 mmol), b—alanine
0.8 g (8.8 mmol), acetic acid 20 mLL & benzene 100 mL o] £3a]A 3
ok aea 110 T2 7k shdaA 90A13F wiks AlZiTh o] FAdellA
WSk =2 IR Efeof o3 AlA itk 90A1%F - ¥hgo] FH4
w9, 3 EAE ol&3to] work—ups HAIRTH EASS MgSO4E ©l
gl == AAsty Y FFstel EWE FEAGY. TE &
methanol= °]-&3t] AAAS AAete] nAE At dolx 1A=
EAthex =1:99] vl& = AdHsto] g4 1A GHGE 45 53
I-2-4-(1). ethyl 2—cyano—3,3—bis (4—fluorophenyl) acrylate?] &

Ay (2)
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250 mL WFE Zg}A=e] 4,4° —Difluorobenzophenone 20 g (89.83
mmol), ethyl cyanoacetate 13.48 g (116.77mmol), ammonium acetate
7.14 g (89.83 mmol), acetic acid 20 mL & benzene 100 mL ©°l &3}

AN Zh 7283 110 T2 71 b A 2447F muks A7k 9k

Frt

% ammonium acetate 7.14 g (89.83 mmol) S 23] (HF$-2A)%F, 4A] 7+
Ay &) F7HE o] HAHoA WAt B2 UAE Ef o A
A HA 24A17F & Jrgo] FAEHE, £ EAE ©]83t9 work—up

= AANPH EASS MgSO,E o183 =& AASIL 4 T/t &

e SEARY. T2 F methanol= ©]838t] AAFS HAste] oL
As A o ZAE EAthex = 1:99] Hl&= AdAsto] 24
A GHEE HE A5

I-2—-4-(2). methyl 2—cyano—3,3—bis(4—fluorophenyl)acrylate?
s (1)

250 mL W®r& ZgtAde] 4,4 ° —Difluorobenzophenone 20 g
(89.83mmol), methyl cyanoacetate 11.81 g (116.77mmol), b—alanine
0.8 g (8.8 mmol), acetic acid 20 mLL £ benzene 100 mL o £3a]AFH
ok 23l 110 CT= 7k shdaA 90A13F wiks AlZiTh o] FAellA

WAshs w2 daE Efe] o AlA FHAT 90AIF F wkE-o]

ofN

4
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HH, 53 EAE o] &3t work—ups HAIFTH EASS MgSO,E ©|

i3
o

Tl =& AAst #AE FHS SWE AT F

methanol& ©]&3ste] AAGS AASt] TAE Lt Ao

2

A

i

EAthex =1:99] vl& = Adgste] A4 uA GHgE 5)F5 &

|t

et

I-2-4-(2). methyl 2—cyano—3,3—bis (4—fluorophenyl)acrylate$]
4 (2)

250 mL Wwrg ZgtAFe] 4,4 ° —Difluorobenzophenone 20 g
(89.83mmol), methyl cyanoacetate 11.81 g (116.77mmol),
ammonium acetate 7.14 g (89.83mmol), acetic acid 20 mL =

benzene 100 mL o &sjAFct 183 110 CT= 714 stHA 2447

WHFS AJF T ¥ES = ammonium acetate 7.14 g (89.83mmol) & 2

(=
olo
\]
>,
=
o
.
(Y
o,
&

$) Z7kgeh o] BN WAFE B

Z AAaAste] A 1A (3EE 5 E F5Fh
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I-2-4-(3). 2,2—bis (((2—cyano—3,3—bis (4—
fluorophenyl) acryloyl) oxy) methyl) propane—1,3—diyl bis(2—cyano—
3,3—bis (4—fluorophenyl) acrylate) 2] A=Y

250 mL HF$ Zg} A0 Pentaerythritol 1 g (7.20 mmol), 3}3HE 5

H 12.93 g (43.2mmol), DBTO 0.11 g (0.432mmol) & IGUISOPAR G)

TCLE o] &3} reaction check & ®¥$S F4 AFY. HE 4 &
IGol %] ¢S TAZE EA°| HojA 52 work—upS AA T EAZS
< MgSO,E& °]&3d &2 AAStY #AYE T/t &ulE SEAF .

% § EA/hex= ol&ste] A= AAlste] 24 1A @Eg=E 6)=

|t

et

‘1 (

II-2—t}. scheme 3

I-2-t—(1). ethyl 2—cyano—3,3—bis (4—methoxyphenyl) acrylate?
4y (D

250 mL ®WFE Zg}AFe] 4,4’ —Dimethoxybenzophenone 20 g
(80.90mmol), ethyl cyanoacetate 12.14 g (105.17mmol), b—alanine
0.8 g (8.8 mmol), acetic acid 20 mLL £ benzene 100 mL o £3a]AFH

th a8a 115 CE 719 3hdA 90AI 7 mHEe AT o] A of A
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sk w2 UAE Edfio] o8 AA HAUAk 90AIF § w¥hgo] T4
H, =3 EAE o]&3to] work—upe AAIFT EATS MgSO.E ©]
gl == AAsty Y FFstel EWE FEAGY. TE &
methanol& °]-&3&to] AAAS A st o starting =d= 3] I
t} 7o starting 3 3|4 & methanol® AL alA =7 A
GEeE DE AT
I—-2-t—(1). ethyl 2—cyano—3,3—bis (4—methoxyphenyl) acrylate?
A (2
250 mL WFE Zg}AFe] 4,4° —Dimethoxybenzophenone 20 g
(80.90mmol), ethyl cyanoacetate 12.14 g (105.17mmol), ammonium
acetate 6.43 g (80.90mmol), acetic acid 20 mL & benzene 100 mL
of &aAATh 283 1156 T2 7FE sFEA 24417 weks AlZth
HH-& %% ammonium acetate 6.43 g (80.90mmol) & 23] (RF-3-2A|7F,
A1 A3 5 F7HEY o] oA EAStE B2 dAE Ef] 9
af AA HA 241%F F ¥rgo] FHEHW, B3 EAE ©]§3dho
work—up= HAAFTH EATS MgSOE ol &al == #A7st st =
ot §ulE FEAIZT T ¥ methanols o] &3ste] AAHE A
Alste] zbo] starting =4S 34 Ak 1bo] starting A 35
22



methanol® AAAE A =&t 24 (EsE 7)E A3

I-2-t}—-(2). methyl 2—cyano—3,3—bis (4—methoxyphenyl) acrylate
9 A (D

250 mL ®WFE Zg}AFe] 4,4’ —Dimethoxybenzophenone 20 g
(80.90mmol), methyl cyanoacetate 10.63 g (105.17mmol), b—alanine
0.8 g (8.8 mmol), acetic acid 20 mL & Y3 benzene 100 mL ©° &
A AT 28la 115 €= 7+ A 90A1Z wuks AlATh o] T

ol A sk= day Edef o8 AA vk 90AIZF § ®ES-o

rlo

494, 53 EAE 9]§39 work—upe AAIPTE EASS MgSO,
£ ol&s == AAst A Fiete] SHE ST S F
methanol& ©]&3ste] AAAS AAIste] o starting E2& 35 3
t} 7o starting 2 34 & methanol® AL &l =7 1A

Gt 8 & Itk

I-2—-t}—(2). methyl 2—cyano—3,3—bis (4—methoxyphenyl)acrylate

o FEE (2

23



250 mL ®WFE Zg}AFe] 4,4 —Dimethoxybenzophenone 20 g
(80.90mmol), methyl cyanoacetate 10.63 g (105.17mmol),
ammonium acetate 6.43 g (80.90mmol), acetic acid 20 mL & ¥

benzene 100 mL o €sfAZct 281 115 CT=Z 7149 stHA 2447

WHFS AJF T ¥E2 =% ammonium acetate 6.43 g (80.90mmol) & 2
3 (W 2A17F, 4XZF A 3) F7Hgch o] A oA HAstE B

dag Ef s AlA ok 2443 F wkgo] $AHW, =3 EAS

o] g3kl work—ups AAIATH EATES MgSO.E ©l&& &5 AAst

—

At Sk SiE TEAIRT. S/ F methanole ©]&3te] A

K

é@% /\a]/\]a‘]'o% ;ﬂ'oﬂ Starting %@% ﬂi‘r §}1 X]'Oﬂ Startlng 57‘]

3] % methanol®Z AAY S sliA st IA (EEE 8)F AUt
I -2-t}—(3). 2,2—bis (((2—cyano—3,3—bis (4—
methoxyphenyl) acryloyl) oxy) methyl) propane—1,3—diyl bis (2—

cyano—3,3—bis (4—methoxyphenyl) acrylate) &) 33+

250 mL Y8 Z2}A~ 39 Pentaerythritol 1 g (7.20 mmol), $+3HE&E 8
H13.97 g (43.2mmol), DBTO 0.11 g (0.432mmol) < IG(ISOPAR G)
of gl 123 180 T2 74 sbdA wyks Azt TCLE ©|

&3t reaction check ¥ ¥Hg& 4 AR -3 T4 5 [Goll 55X



< MgSO,

o

==

gtk EA

A3

[e)

=

= work—up

L=

AN =

=

EAe| =

=

=

dl

A

S
- 1

o)

=)

i N T A B Ao
om o oF W
RGN —

o XX N of
xos T CES = o
T o T p e
Ea &) =y o# == ;an

©  E AT T <
= . N X
_ m OM T Nd ooox
< w oo —
® 8 /9 = LoOE W
o o o ﬂ_l 3 o M

. ool )

oy yr mm BR G
BR I oo
fari ] # r.: R
o —d U 0 __ oo oy

X it ) T 5 ==
O#E M_ul o ‘_ﬂﬁ ‘D_l A DT_ o ﬂmﬂ
q}mo = m oj WFM ) ' M W
X s | R o =3 = o) o
MooE ™ =, [Hwm= Y
of & g & W 5 = N
% m S~ L LY AW | o 7
Mo 2 iy N ST

< el — of
T IRCAN o P SUSIIC) 70 o
A g ow N

I _ _ .

T o T o A N o] ¥ W
T o T oo ! RO T
% oo ™ i Mo = m
= U X T X =0 ok o F
70 N Moo

L o o) T o = B =
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i + Ng 2 Acetic acid, [ C ] N | 07
s A Y
[B] [A]
(1]
29 6. BE 1 B W
HS| A (solvent) 2%| B (eq) C (eq) T8
1| benzene 105 1.2 b-alanine (0.1)| 12.35%
2 benzene 105 1.2 b-alanine (0.1)| 68.50%
3| benzene 105 14 b-alanine (0.1)| 46.61%
4| benzene 105 1.6 b-alanine (0.1)| 67.65%
5| benzene 105 2.0 b-alanine (0.1)| 18.80%
6| benzene 105 1.2 b-alanine (0.1)| 64.36%
7|  benzene 105 1.2 b-alanine (0.1)| 70.42%
8| benzene 105 1.2 b-alanine (0.1)| 68.75%
9 Hexane 105 14| ammonium acetate (1.0) X
10 Hexane 110 14| ammonium acetate (1.0) X
11 Heptane 105 14| ammonium acetate (1.0)| 3.14%
12 benzene 105 1.4 ammonium acetate (1.0)| 26.15%
13 benzene 105 1.4| ammonium acetate (1.0)| 23.84%
14| benzene 105 1.4| ammonium acetate (2.0)| 67.77%
1L o3gE 1| 34 4
A4 gEE 1 W3S L 2S5 2T & 2UoE S
%52 o2/ a4tk b-alanine $ AHEF A B B gl

WEE Siel T 9Ee ww g Wt Fael 9Fe T4
Gz RS FAY 5 A9k 23lY Bol Yol A AAYol ks

sfo] Fgo] woA

26



p-toluenesulfonic acid
DMF
p-toluenesulfonic acid
Toluene

p-toluenesulfonic acid

IG
p-toluenesulfonic acid

T i

NMP

DCC, DMAP
-—
DMF

thergt o S ARl AN o gl djlo® HkE

o] Faw A ¢kttt IH¥ F starting =dE ARESE OHE Al
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A IG e AREE LAl FHol AEAZIA =T L At FEl glo]

wgol APHE S FAsch

O0-3-7}-(3). 3= 4

o)
l JL l N Acetic acid, [C ] N> | o7
O O \\)J\ cetic aciq,

[B] [A] E O O E

[4]
a3 8. 3EkE 4 A U

HS| A (solvent) 2%| B(eq) C (eq) T8

1| benzene 105 1.3 b-alanine (0.1)| 13.23%

2 benzene 110 1.3 b-alanine (0.1)| 58.07%

3| benzene 110 13 b-alanine (0.1)| 59.02%

4|  benzene 110 1.3] ammonium acetate (2.0)| 50.08%

5 benzene 110 1.3] ammonium acetate (2.0)| 46.43%

o= 1Wle] AxE Fastol g glon el wskE FoAnh ol

S g et 28 #dn £58 110 T2 S/MIAT B-

AT, Ammonium acetateE AFESE A% 2 o] Q= &

4>
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O-3-7}-(4). 83E 5

o
“+ Ne T Acetic acid, [ C ]
T,

F F [B] [A]
a9 9. 3gE 5 g4 5y

H3S | A (solvent) 2% B(eq) C (eq) T8
benzene| 110-115 1.3] ammonium acetate (2.0)| 13.38%
benzene| 110-115 1.3] ammonium acetate (2.0)| 22.64%
benzene| 110-115 1.3 ammonium acetate (2.0)| 39.30%

k=)
1
2
3
4|  benzene| 110-115 1.3] ammonium acetate (2.0)| 42.66%
5
6
7
8
9

benzene| 110-115 1.3 ammonium acetate (2.0)| 53.24%
benzene| 110-115 1.3| ammonium acetate (2.0)| 56.40%
benzene| 110-115 1.3] ammonium acetate (2.0)| 49.47%
Heptane| 110-115 1.3| ammonium acetate (2.0) X
benzene| 110-115 1.3] ammonium acetate (2.0)| 48.31%
10| benzene| 110-115 1.3| ammonium acetate (2.0)| 58.47%

O0-3-7}-(5). 33E 6
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0
Pz
HOXOH [C] N" | 0™
HO OH (A] O O

F Fl,

[6] -

a9 10, 35HE 61 A W

1 IG 140 48 BDTO (0.1) X
2 IG 140 5.0 BDTO (0.1) 0.12
3 IG 140 5.0 BDTO (0.1) 0.12
4 IG 140 5.0 BDTO (0.1) X
5 IG 160 6.0 BDTO (0.1) X
6 IG 160 6.0 BDTO (0.1) X
7 IG 160 6.0 BDTO (0.1) X
8 IG 160 6.0 BDTO (0.1) X

E 4. 33E 69 #43 4d

A FAAWHY AT o] FoAA L Y= Aol wite] A x|
sl Aok Sule FYEHA IGE AMESsith 7]+ BE
4.8 FEHE AlAste] 6 FHIZHA F7F AlF T o] A Tl gEE

o

6

il

agieh.

¥

of kg 255 =/ s Ao A A4

o

4 e AAsE Folth

O0-3-7}-(6). 3= 7
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NP o™

_|_ N\\)J\ Acetic acid, [ C ] |
[B] [A] ~o O O o

[7]

a9 11 e 7 S e

HS| A (solvent) 2%| B(eq) C (eq) T8
1| benzene 105 13 b-alanine (0.1) X
2 benzene| 110-115 13 b-alanine (0.1)| 23.84%
3| benzene| 110-115 1.3 b-alanine (0.1)| 44.99%
4| benzene| 110-115 1.3] ammonium acetate (2.0)| 46.96%
5 benzene| 110-115 1.3] ammonium acetate (3.0)| 54.27%
6 benzene| 110-115 1.3] ammonium acetate (3.0)| 59.94%

¥ 5. 313tE 79 A Ayl

e 1ol Ao gaste] Faglen o HEE SOt 2k
o] EAZ HEgo] AAEA gkopd 2EE 110-115% Afe|z s

o] A& A

159131 ©| %

R

kS
A7 FAANA FAZ &l & 4 AtF Ammonium acetates ARE-SF

A Fuo gemlE g2 aFQor o Aw 2 Aot glrk:

I-3-7}=(7). 33= 8

31



(@]

(@) . .
“ _|_ N\\\)J\O/ Acetic acid, [C ]
o O O o~ [A]

[B]

l—/\é] HOL lﬂ

a9 12, 3gkE 8

i)

rE

S| A (solvent) 2| Beq) C(eq)| =2
1 benzene| 110-115 1.3] ammonium acetate (2.0)| 38.33%
2 benzene| 110-115 1.3] ammonium acetate (2.0)| 43.20%
3 benzene| 110-115 1.3| ammonium acetate (2.0)| 40.91%
4
5
6

benzene| 110-115 1.3] ammonium acetate (2.0)| 47.09%
benzene| 110-115 1.3] ammonium acetate (2.0)| 55.97%
benzene| 110-115 1.3] ammonium acetate (2.0)| 56.27%
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X
X
X
X
X
X

BDTO (0.1)
BDTO (0.1)
BDTO (0.1)
BDTO (0.1)
BDTO (0.1)

BDTO (0.1)
174 180 CT7HA HE7HAA

N

Fex

I BE 3t

6.0
6.0
6.0
6.0
6.0
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=
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e
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1:(_;]
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°©

A YA AdEoltt I ol AL

o 7HA 7Y 407F A &
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o

ojy
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dAgol ekg¥E Edo] AFgeA FAo] HAA FAsHr] Y8 FREA I 2
PR AASGTE FEREAS NMRE ZFEZFEE(chloroform) £1jE
ARE3Ee] =45k, AHEHEA LS Mass® FEZZXE (chloroform) £

w2 o) §ahgr.

—3-1}-(1). NMR #4 A3}

AMEA HARD #H Edo] 2 dAENEA #Qlsty] f8 NMR

e
o2
o

&t 4L F2ZZXEE (chloroform) &2 21813%ch 7.249]

=)
H
rlr

B

ZRRYE g Fo0]1 159 93%= Eo|t},

X ¢ parts per Million : 1H

% 14. 3gE 49 'H NMR
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a1

an

i
3

200

1

bundinee
o
|
|
|

100 50 P

73062

X1 parts per Million : 16

T

abundape:

@ o 2
S ]

X £ parts per Million : 111

% 16. 3% 6% 'H NMR
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£

abundance

108 0

X parts per Million : 1H

an

abundance

X garts pes Million ; 15

% 18. 33E 8¥ 'H NMR

6

B

20

G0
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Z METHOX¥-1

X 1 parts per Million = 111

a9 19. 3gE 99 'H NMR

M-3-u-(2). 4% 24 2%

7440 #1e gla) AF $Ae AL MassE olgste] =

ALg3E gl 222X S (chloroform) |t A olA] NaZ o] 23E AlA

e sVl wEel 54 AdelM Nadl gt 22.995 wi5d =49

ot
4 313.30 336.08 313.09
5 299.27 322.06 299.07
6 1205.07 1227.26 1204.27
7 337.37 360.12 337.13
8 323.34 346.10 323.11

_ o "

X 10. & A= &4 49
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\mensﬁ. P-D-1.d: +MS, 2.4min #140|
X106
338.1177
3] 336.0808
2]
1
337.0839 | 339.1207
| 3a0.1220
3275 3300 3325 3350 3375 340.0 3425 3450 3475 miz
\ntensé +MS, 2 4min #140]
%10
338.1177
3] 336.0808
2]
o
337.0839 | 339.1207
{ 340.1229
x108] CiaHraF2NNa O3, 336.0807]
1+
5 336.0807
2]
1] 1+
337.08391+
. | 338.0869
3275 3300 3325 335.0 3375 340.0 3425 345 0 3475 miz
o) Mroj = 22 B A éjr,}
—j-au 20. ﬂ’ug 4H1j =0
\menss, P-G-1.d: +MS, 2.1min #118|
x10
322.0656
&
4
324.1024
2 323.0687
325.1053
3} . - L : ,
315 320 325 330 335 miz
Intens, +MS, 2. 1min #118]
x10!
|
322,0656
&
il 324.1024
2 323.0687
| s
1
X10% CwHuF2NNaO;, 322.0650
81 1+
322.0650
6
4
2 1+
323.0683
! |324.0722
315 320 325 330 335 miz
ol o] = A2k B A éjr,}
—j-au 21. ﬂ’HE 5H1j =0 T
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Intens. P-G-2-2.d: +MS, 3.3min #189|
x108
1227.2612
33 1228.2642
21
4 1229.2668
1230.2703
o i 1238.7743
1220.0 12225 12250 12275 1230.0 12325 1235.0 12375 miz
Intens. +MS, 3.3min #189|
x102
]
12272612
3 1228.2642
2]
] 1229.2668
123"12703 1238.7743
x10% CeoHaoFsN:Na0s, 1227.2611
41 1+
1227.2611
1+
3 1228.2643
2]
1+
1229.2675
11 1+
1230.2705
o : - - . Ll ; , , .
1220.0 12225 1225.0 1227.5 1230.0 1232.5 1235.0 1237.5 miz
o) Mroj = 22 B A é jr,}
—j-au 22. 3"}1:1'5 6H1j =0
Intens.] P-E-1.d: +MS, 4.1min #238|
x107
15] 360.1206
1.0
0.5
361.1238
l 362.1571
0.0 . ; - - : N - - - - :
352 354 356 358 360 362 364 366 368 370 miz
Intens 1 +MS, 4.1min #238]
x10
157 360.1206
1.0
0.5
361.1238
l 362.1571
i
1P09_ CapH1gNNaO,, 360.1206|
1+
151 360.1206
1.0
14+
83 361.1239
1+
S 362.1267
T a2 354 356 358 360 362 364 366 368 370 "miz
5151 & Ak BA A}
—j-au 23. Eﬂ’HE 7H1j =0 T
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\ntense. P-F-1-1.d: +MS, 1.5min #84]
x10%

346.1054
2.0

15 3481423
1.04

057 347.1085
344,165

:
3375 340.0 3425 345.0 3475 350.0 3525 355.0 357.5 "miz

349.1451

00

Intens, +NIS, 1.5min #84

x108]
346,1054
2.09

151 3481423

1.0

05 347.1085
344.1465
foB CrotlsNNZ05, 346.1050)

251 1+
346.1050

349.1451

2,04

1.5

1.0
1+

051 347.1083 |

l 348.1110
3375 340.0 3405 3450 3475 3500 3525 3550 3575 "miz

0.0

8 259 94 5E4LS thermogravimetric analysis (TGA) & ©] -3}
33tk 54 212 20 C/ming] & A J9 718kl A S48t

2 EFS 44 SAS 7L e As =& 5 vk vlaE sk SlE
A A7 E]lE A ke shEE 1R AU 29E e 4, THE B
A Fluoro7} A9 A% 44 SAo] W37t glA v, methoxy7F A1$Hd 7

L dx Byo] Fobl 2 HAT 5 Ak AW BYHA e GBE

—o

3fa A&77h =qld steks 6Wle vlused 2 Aol jle e ddd &

=

38
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71, A& 7] awEe st duA] &% 719 WElel ESIPTe| #osi=

AR} 7], AR B7)9] gaFoleta wa 4 9lr}.

—-(1)
3.0 5 —h—(4)
—@—-(7)
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[ =
2 15
2
(o]
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absorption
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ot oledt Ay npgow HAxp Fr9 dx 5719 A
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