O
UNIVERSITAS
GADJAH MADA

SINTESIS DAN UJI AKTIVITAS TURUNAN SENYAWA DISIANOVINIL DAN 1H-TETRAZOL DARI
BENZALDEHIDA SEBAGAI

SENSOR KOLORIMETRI ANION

MELI SUMARWATI, Drs. Bambang Purwono, M.Sc., Ph.D. ; Drs. Priatmoko, M.S.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Akhlagnia, B., and Rezazadeh, S., 2012, A Novel Approach for The Synthesis of

5-Subtituted-1H-tetrazoles, J.Braz. Chem.Soc., 23 (12), 2197-2203.

Anslyn, E.V. and Dougherty D.A., 2006, Modern Physical Organic Chemistry,

University Science Books, United State of America.

Asiri, A.M., Baghaffar, G.A., Al-Harby, A.M., and Zayed, M.A.M., 20009,

Synthesis of Sone Vanillin Derivatives and Their Use as An Optical Sensor
for The Detection of Volatile Organic Compounds, JKAU:Sci., 21(1), 177-
178.

Bamfield, P., 2001, Chromic Phenomena: The Technological Applications of

Colour Chemistry, The Royal Society of Chemistry, Cambridge.

Cheng, X., Zhou, Y., Qin, J., and Li, Z., 2012, Reaction-based Colorimetric

Cyanide Chemosensor: Rapid Naked-eye Detection and High Selectivity,
ACS Appl. Mater. Interfaces, 4, 2133-2138.

Datta, B., dan Pasha, M.A., 2013, 1o/K>COs: An Efficient Catalyst for The Synthesis

of 5-Aryl-2,6-Dicyano-3-Methylanilines, J. Chem. Sci., 125, 291-294.

Gomez-Ortiz, N.M., Vazquez-Maldonado, Perez-Espadas, A.R., Mena-Rejon, G.J.,

Azamar-Barrios, J.A., and Oskam, G., 2010, Dye-sensitized solar cells with
natural dyes extracted from achiote seeds, Solar Energy Materials and Solar
Cells, 94, 40-44.

Kang, J., Song, E.J., Kim, H., Kim, Y-H., Kim, Y., and Kim S-J., 2013, Specific

Li,

Li,

Naked Eye Sensing of Cyanide by Chromogenic Host: Studies on The Effect
of Solvents, Tetrahedron Lett., 54, 1015-1019.

J-Y., Zhou, X-Q., Zhou, Y., Fang, Y., and Yao, C., 2013, A Highly Specific
Tetrazole-Based Chemosensor for Fluoride lon: A New Sensing Functional
Group Based on Intramolecular Proton Transfer, Spectrochim. Acta, Part A,
102, 66-70.

Q., Cai, Y., Yao, H., Lin, Q., Zhu, Y-R., Li, H., Zhang, Y-M., and Wei, T-B.,
2015, A Colorimetric and Fluorescent Cyanide Chemosensor Based on
Dicyanovinyl Derivatives: Utilization of The Mechanism of Intramolecular
Charge Transfer Blocking, Spectrochim. Acta, Part A, 136, 1047-1051.

Lin, Q., Fu, Y-P., Chen, P., Wei, T-B., and Zhang, Y-M., 2013, Rational Design,

Green Synthesis of Reaction-Based Dual-Channel Chemosensors for
Cyanide Anion, Tetrahedron Lett., 54, 5031-5034.

Liu, Z-H., Devaraj, S., Yang, C-R., and Yen, Y-P., 2012, A New Selective

Chromogenic and Fluorogenic Sensor for Citrate lon, Sens. Actuators B,
174, 555-562.

47



SINTESIS DAN UJI AKTIVITAS TURUNAN SENYAWA DISIANOVINIL DAN 1H-TETRAZOL DARI
BENZALDEHIDA SEBAGAI

SENSOR KOLORIMETRI ANION

MELI SUMARWATI, Drs. Bambang Purwono, M.Sc., Ph.D. ; Drs. Priatmoko, M.S.

O
UNIVERSITAS ) . . . . . : .
GADJAH MADA Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/ 48

Martinez-Manez, R. and Sancenon, F., 2003, Fluorogenic and Chromogenic
Chemosensors and Reagents for Anions, Chem. Rev., 103(11), 4419-4476.

Okudan, A., Erdemir, S., and Kocyigit, O., 2013, ‘Naked-eye’ Detection of Fluoride
and Acetate Anions by Using Simple and Efficient Urea and Thiourea Based
Colorimetric Sensors, J. Mol. Struct., 1048, 392-398.

Park, S., Hong, K.H., Hong, J.I., and Kim, H.J., 2012, Azo Dye-Based Latent
Colorimetric Chemodosimeter for the Selective Detection of Cyanides in
Aqueous Buffer, Sens. Actuators, B, 174, 140-144.

Pandurangan, K., Kitchen, J.A., and Gunnlaugsson, T., 2013, Colorimetric ‘Naked
Eye’ Sensing of Anions Using A Thiosemicarbazide receptor: A Case Study
of Recognition Through Hydrogen Bonding Versus Deprotonation,
Tetrahedron Lett., 54, 2770-2775.

Purwono, B. and Mahardiani, C., 2009, Synthesis of Azo Compounds Derivative
from Eugenol and Its Aplication as A Titration Indicator, Indo. J. Chem.,
9(1), 95-98.

Pretsch, E., Buhlmann, P., and Badertscher, M., 2009, Structure Determination of
Organic Compounds, Fourd, Revised and Enlarged Edition, Springer,
Germany.

Reena, V., Suganya, S., and Velmathi, S., 2013, Synthesis and Anion Binding
Studies of Azo-schiff Bases: Selective Colorimetric Fluoride and Acetate
lon Sensors, J., Fluorine Chem., 153, 89-95.

Reichardt, C., 2004, Solvent and Solvent Efect in Organic Chemistry, Third,
Updated and Enlarged Edition, Wiley-VCH, Germany.

Rezaeian, K. and Khanmohammadi, H., 2014, Naked-eye Detection of Biologically
Important Anions by A New Chromogenic Azo-azomethine Sensor,
Spectrochim. Acta, Part A, 133: 31-37.

Riswiyanto, 2009, Kimia Organik, Erlangga, Jakarta.

Silverstein, R.M., Webster, F.X., and Kiemle, D.J., 2005, Spectrometric
Identicication of Organic Compounds, Seventh Edition, John Wiley & Sons,
Inc., New York.

Tisseh, Z.N., Dabiri, M., Nobahar, M., Khavasi, H.R., and Bazgir, A., 2012,
Catalyst-free, Aqueous and Highly Diastereoselective Synthesis of New 5-
substituted 1H-tetrazoles via A Multi-component Domino Knoevenagel
Condensation 1,3-Dipolar Cycloaddition Reaction, Tetrahedron Lett., 68,
1769-1773.

Utami, U.H., 2015, Sintesis dan Uji Aktivitas Turunan Stirena dari Vailin sebagai
Sensor Kolorimetri Anion, Tesis, Departemen Kimia FMIPA-UGM,
Yogyakarta.



SINTESIS DAN UJI AKTIVITAS TURUNAN SENYAWA DISIANOVINIL DAN 1H-TETRAZOL DARI
BENZALDEHIDA SEBAGAI

SENSOR KOLORIMETRI ANION

MELI SUMARWATI, Drs. Bambang Purwono, M.Sc., Ph.D. ; Drs. Priatmoko, M.S.

UNIVERSITAS ) . . . . . : .
GADJAH MADA Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/ 49

Xu, Z., Chen, X., Kim, H.N., and Yoon, J., 2010, Tutorial Review: Sensors for the
Optical Detection of Cyanide lon, Chem. Soc. Rev., 39, 127-137.

Yang, L., Li, X,, Yang, J., and Hua, J., 2013, Colorimetric and Ratiometric Near-
Infrared Fluorecent Cyanide Chemodosimeter Based on Phenazine
Derivatives, Appl. Mater. Interface, 5, 1317-1326.

You, G.R., Park, G.J.,, Lee, S.A,, Choi, Y.W., Kim, Y.S., Lee, J.J, and Kim, C.,
2014, A Single Chemosensor for Multiple Target Anions: The Simultaneous
Detection of CN"and OAc in Aqueous Media, Sens. Actuators, B, 202, 645-
655.

Zakerhamidi, M.S., Ghanadzadeh, A., and Moghadam, M., 2012, Solvent Effect on
The UV/visible Absorption Spectra of Some Aminoazobenzene Dye, Chem.
Sci. Trans, 1(1), 1-8.



SINTESIS DAN UJI AKTIVITAS TURUNAN SENYAWA DISIANOVINIL DAN 1H-TETRAZOL DARI
BENZALDEHIDA SEBAGAI

SENSOR KOLORIMETRI ANION

MELI SUMARWATI, Drs. Bambang Purwono, M.Sc., Ph.D. ; Drs. Priatmoko, M.S.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

LAMPIRAN
Lampiran 1
Perhitungan Rendemen Hasil Sintesis

A. Senyawa 1 (2-benzilidenemalononitril)

CN
< EtOH,1,/K,CO; CN
+ >
0] refluks 2 jam
= CcN G

CN
Benzaldehida Malononitril 2-benzilidenemalononitril
(BM 154)
Mol reaksi: ~ mol benzaldehida (BM 106) = 0,005 mol
mol malononitril (BM 66) = 0,01 mol
Massa secara teoritis: 0,005 mol x 154 g/mol = 0,77 g
Massa hasil eksperimen: 0,42 g
Rendemen reaksi = Zessahastl eksperimen .\ amurnian (dari GC)
massa teoritis
= 2229+ 98,01%
0,77 g

=53,46%

B. Senyawa 2 (3-fenil-2-(1H-tetrazol-5-il)akrilonitril)
N
CN Il
s + < T NaN, —»HZQ 3
CN refluks 24 jam, 50 °C G /N\
//N
N—p
/
Benzaldehida 3-fenil-2-(1H-tetrazol-5-il)akrilonitril
(BM 197)

Mol reaksi:  mol benzaldehida (BM 106) = 0,001 mol
mol malononitril (BM 66)  =0,001 mol
mol NaNz (BM 65) = 0,002 mol

Massa secara teoritis: 0,001 mol x 197 g/mol = 0,197 g

Massa hasil eksperimen: 0,09 g

_ massa hasil eksperimen

Rendemen reaksi x kemurnian

massa teoritis

= 2999 4 65 029%
0,197 g

=29,7%
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Lampiran 2
Perhitungan Limit Deteksi
A. Senyawa 2 (3-fenil-2-(1H-tetrazol-5-il)akrilonitril)
Tabel Al. Data absorbansi blanko senyawa 2 (1 x 10 M dalam aseton)

Blanko Absorbansi (A =300 nm)
1 0,01
2 0
3 0,02
4 0,01
5 0,01
Standar deviasi 0,007071

Tabel A2. Data perbandingan absorbansi (Asoo/Asso) dari senyawa 2 (1 x 10* M
dalam aseton) dan konsentrasi F ( x 10 M)
[F1(x10*M)  Asxn  Asw  Asw/Asn

0 1.806 0.036 0.019934
1 2421 0.184 0.076002
5 2.367 0.239 0.100972
10 2277 0.184 0.080808
20 2298 0.269 0.117058
40 2223 094 0.422852
60 2.267 1396 0.615792
80 2267 1622 0.715483
100 2204 1.759 0.798094

Nilai slope dari persamaan y = 0,0085x + 0,0169 (Gambar 1V.29) = 0,0085

Limit deteksi senyawa 2 terhadap F- = 3Xstendar deviast

slope

_3x0,007071
0,0085

=249 x10*M

(x 104 M)
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Lampiran 3

Spektra FTIR senyawa 1 hasil sintesis

sHIMADZ

|

50
%T |
40—
| ‘ o
88 2
\
H
&
&
R
]
] {
3
10— &
L T T A e e B B e B e B B e e O B B T o o e e
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
Méeli S, benzilimalononitril, pelet, 28 Oktcber 2015 1fcm
Peak Intensity Corr. Intensity Base (H) Base (L) Area Corr. Area
1 324.04 55973 31.38 339.47 316.33 299 1.628
2 516.92 38.877 5 540.07 501.49 14.624 0.82
3 617.22 31.439 11.927 648.08 54007 41.583 2.949
4 678.94 22911 20.203 717.52 655.8 27.349 4.841
5 756.1 27.37 17.155 802.39 72523 31.202 4.142
6 833.25 44.058 0.56 840.96 810.1 10.754 0.06
7 910.4 43564 0.142 918.12 871.82 16.477 0.007
8 956.69 34.74 8.442 979.84 933.55 18.45 1.594
9 1149.57 39.645 1.075 1165 1118.71 18.089 0.163
10 1319.31 37.191 3.939 1350.17 1273.02 31.344 1.714
11 1373.32 35.78 4.46 1404.18 1350.17 22722 1.369
12 1450.47 28.584 10.145 1465.9 1411.89 24.085 2.134
13 1566.2 18.946 7.299 1573.91 1535.34 20.907 1.306
14 1589.34 14.043 12.655 1612.49 1581.63 20.51 3.31
15 1913.39 38.229 0.603 1928.82 1859.38 28.542 0.26
16 1959.68 38.323 0.294 1875.11 1936.53 16.011 0.077
17 2222 18.404 18.362 2245.14 2013.68 104.75 6.53
18 2306.86 33.968 0.736 2314.58 2268.29 20.846 0.181
19 2438.02 35.21 0.075 2445.74 2399.45 20.835 0.002
20 2530.61 34562 0.19 2546.04 2484.32 28.237 0.055
21 261547 33.897 0.131 2623.19 2546.04 35.916 0.091
22 2661.77 33.711 0.138 2677.2 2630.91 21.783 0.035
23 2931.8 30.157 1.381 2978.09 2684.91 144.205 1.005
24 30321 27.494 2.807 3047.53 2985.81 32.303 0.653
25 3086.11 29.651 0.319 3116.97 3055.24 32.469 0.165
26 3186.4 29.053 0.312 3201.83 3124.68 40.936 0.2
27 3371.57 26.157 0.256 3379.29 3201.83 98.479 0.071
28 344872 25.598 0.276 3471.87 3387 49.815 0.157
29 3749.62 25.752 0.918 3788.19 3734.18 31.314 0.332
30 38422 25.383 0.454 3849.92 379591 31.817 0.455
Comment;

Meli S, benzilimalononitril,

pelet, 28 Oktober 2015
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Lampiran 4

Spektra FTIR senyawa 2 hasil sintesis

E3 smmxxnﬂu

Lab. Kimia Organik FMIPA - UGM

%T

B176—

0 T L T T T T L T L T T L B T
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
Meli S, tetrazole-C, pelet, 10 November 2015 1iecm
Peak Intensity Corr. Intensity Base (H) Base (L) Area Corr. Area
1 331.76 2492 68.41 339.47 324.04 79 3.7
2 455.2 39.08 0.92 470.63 432.05 15.52 0.22
3 493.78 3467 5.07 532.35 478.35 22.88 1.35
4 586.36 3195 6.26 617.22 540.07 3361 1.87
5 640.37 3567 0.5 648.08 624.94 10.12 0.03
<] 686.66 2591 10.24 725.23 663.51 30.44 3.23
7 771.53 2397 12.55 786.96 732,95 27.91 4.31
8 817.82 3463 1.26 833.25 794.67 17.44 0.36
9 8§79.54 31.48 2.3 894.97 840.96 26.02 0.9
10 987.55 2781 4.68 1010.7 964.41 24.19 1.58
1 1211.3 2275 8.24 1226.73 1141.86 45.88 4.11
12 1296.16 23.34 7.95 1327.03 1265.3 34.19 3.09
13 1381.03 24.07 4.17 1396.46 1334.74 342 1.25
14 1566.2 13.56 5.96 1581.63 1504.48 55.76 4.67
15 1612.49 13.53 3.47 1627.92 1589.34 31.17 1.54
16 1643.35 9.93 9.46 1689.64 1627.92 45.62 4.25
17 1921.1 2794 0.36 1936.53 1890.24 25.47 0.1
13 1990.54 2761 0.33 2005.97 1959.68 25.73 0.16
19 2222 14.55 1029 2245.14 2013.68 141.47 7.15
20 2330.01 19.38 0.49 2337.72 2252.86 54.07 0
21 2522.89 18.2 0.21 2530.61 2399.45 91.95 0.37
22 2638.62 1562 0.89 2661.77 2538.32 96.09 1.68
23 2746.63 139 273 2800.64 2660.48 108.42 5.98
24 2854.65 1237 1.36 2862.36 2808.36 44.6 0.8
25 2924.09 12.09 2.7 2939.52 2900.94 34.22 1.8
26 2978.09 14.86 1.53 3039.81 2947.23 74.7 232
27 3109.25 16.44 1.88 3155.54 3078.38 58.31 1.55
28 3217.27 16 3.15 3240.41 3163.26 57.59 2.24
29 3309.85 15.05 3.15 3348.42 3278.99 54.19 281
30 3371.57 17.39 077 341015 3356.14 40.41 0.45
Comment;
Meli S, tefrazole-C, pelet, 10 November 2015
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Lampiran 5

Data library MS dari senyawa 1 hasil sintesis

Library

<< Target >>

Line#1 R Tine:13.325(Scanét 1216) MassPeaks:39
RawMode:Averaged 13.317-13.333(1215-1217) BasePeak: 127.05(429249)
BGMode:Calc. fromPeak Group 1 - Event 1

103 P
15
0
5 %%
| bl
i il dl \\ll .”] i nl 1] il
T T T T T T T T T T T T T T T T U T T T T T T T
20 30 40 50 60 70 80 90 100 110 120 130 140 150
Hit#:1 Entry-4833 Librawy NISTI21IB
SI:84 Formula:C10HGN2 CAS:2700-22-3 Mol Weight:154 Rethdex0
CaonyName Propaediritrile, (pherrylmethy!
1 [}
12 L
10 m
0 % L"
& 1
7 ¥ IL, hi Al 5, dus 1) il
L RRRRA A L o L Loy L e A s A A e L ne e L e s A LA Ladas s s s e
20 30 40 50 60 70 80 90 100 110 120 130 140 150
Hit#:2 Entry:31125 Library:WILEY229.1IB
SI:? Fornula:C10 H6 N2 CAS:2700-22-3 MolWeight:154 Retndex:0
ConpName! initrile, (ph (CAS) 1,1-dicymo-2 ] itrile S5 i trile S i initrile S itrile, benzylidene- $ al
100 0
17 CH: C{CN) 2
0 ©/
» 51 % o
£ | fle 3 il s Iy 1)) il
Lt Y AL A N A AR LA AR A WARALL A LAMALAAAY BARAL LA ML |
0 30 40 0 60 70 80 90 100 110 120 130 140 150
Hith3 Entry:10849 Library'NIST62 LIB
SI:® Fomula:C10H6NZ CAS:2700-22-3 Mol Weight:154 Rethdex:0
CompNane: ile, )- 58 i $$ alpha.Cymoci itrile 38 beta,, beta. -Di 8 BB initrile $$ Benzy
100 M/N
12
10
Y L] 7% N
7 | Ik A Ay i I 1 il
LU A AR RARES MAAAS RAAAS RARAE A MRS MAAD RN AN MARR A AT AR AN n A LA M) L ) LA M AR AR A e |
20 30 40 50 60 70 820 %0 100 110 120 130 140 150
Hit#:4 Entry.15754 Library:WILEY229.LIB
SI:76 Forrmla:C9 HT N CAS:91-22-5 MolWeight:129 Rethdex:0
ConpNarme-Quinoline (CAS) B 500 $$ QUINILINE $5 Letkol $3 Laticol $3 Quinolin 85 1-Benzine $3 1 ine $ Bezo[blpyridine $$ 1-Azmaphthalene 55 idine $$
100
100 T
. N
76 ‘ N
S IJ\’||‘ ek ‘ : Nll: . ||““|| lnls“ T | 1§ O
20 30 40 50 60 70 80 %0 100 110 120 130 140 150
Hit#5 Entry:15342 Library NIST62.LIB
SI:73 Formmla:C12HI2ZN CAS:0-00-0 MolWeight:170 Retindex:0
ConpName:Pyridium iodide, 5-phenyl-
100-
101 5 g
e i 10m 127 O]
N T I -
3 il 11 \ Al Ll | [Ily ul il
S L B ) N ) N LA NS RSN AR RREA] LARRERAAA BAARLAAA) WAAALAL RS MAMMLLAY EARALAARNS) T
20 30 40 50 60 70 80 90 100 110 120 130 140 150
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Lampiran 6

Data library MS dari senyawa 2 hasil sintesis

<< Target >>

Line#:2 R.Time:10.168(Scan#:1214) MassPeaks:59

RawMode: Averaged 10.160-10.177(1213-1215) BasePeak: 113.95(444100)
BG Mode:Cale. from Peak Group 1 - Event 1

100 e T

51 63
39

88 1
T LA o g b T %
i i Ll i T v T T T
30 50 70 90 110 130 150 170 190 210 230 250 270 290 310 330 350 370 390
Hit#:1 Entry:41994 Library:WILEY229.LIB
SI:78 Formula:Cl1 H8 N2 CAS:22381-52-8 MolWeight:168 Retlndex:0
CompNarme: 1-Isoquinolinecarbonitrile, 3-methyl- (CAS) 1-CYANO-3-METHYLISOQUINOLINE $$ Isoquinaldonitrile, 3-methyl- $5
100 :
] cN

115
128

63
54 75
|T L | iS4 :
[ M | e e e Ve M A ) ™=
50 70 90 110 130 150 170 190 210 230 250 270 290 310
Hit#:2 Entry:14645 Library:NIST62.LIB
S1:77 Formula:ClTHEN2 CAS:22381-52-8 MolWeight:168 Retlndex:0
CompName: 1-Isoquinolinecarbonitrile, 3-methyl- $$ Isoquinaldonitrile, 3-methyl-
100

T

T

88 100
Ll
frrpen

1s

128
yln 013 588 100 ‘ ‘
L ! |M |m."|"\ U‘h \H\ Mt ——p——————————
30 50 70 20 110 130 150 170 190 210 230 250 270 290
Hit#:3 Entry:14640 Library:NIST62.LIB
SI:74 Formula:C11H8N2 CAS:15728-26-4 MolWeight:168 RetIndex:0
CompName: Toluene, 3-(2,2-dicyanoethenyl)
100 ;

PR
1647 [ \ggj
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I 5 613 4 8
BT Y T )
30 50 70 S0 110 130 150
Hitk4 Entry:14919 Library:NIST62.LIB

S$I:74 Formula:CI0H7N3 CAS:6921-40-0 MolWeight:169 Retindex:0

CompName:Naphthalene, 1-azido- $$ .alpha.-Naphthyl azide $$ 1-Azidonaphthalene $$ 1-Naphthyl azide
100 91

4 N

v 100 ‘ |
o L |
gy ey

S0
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Hit#:5 Entry:42606 Library:WILEY229.LIB
SI:72 Formula:C10 H7 N3 CAS:6921-40-0 MolWeight: 169 Retlndex:0
?S)ém:N ame:Naphthalene, 1-azido- (CAS) 1-NAPHTHYLAZIDE $$ 1-Naphthyl azide $$ 1-Azidonaphthalene $$ .alpha.-Naphthyl azide $$
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