Synthesis and characterization of potential impurities of Vigabatrin-An anti epileptic drug
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EXPERIMENTAL SECTION
Preparation of 5-ethyl-2-pyrrolidinone (18)
Ethyl magnesium bromide (2 M, 495 mL, 0.97 mol) was added to a solution of 16 (50 g, 0.39 mol) in THF (150 mL) at  -15 to -10°C potion wise over 1h under nitrogen atmosphere. The reaction mixture was warmed slowly to reflux and was stirred for 2 h under reflux. The reaction mixture was cooled to 0 °C and treated cautiously with the mixture of DM water (500 mL) and acetic acid (100 mL). The THF in the reaction mass was distilled out completely under reduced pressure and the aqueous layer was extracted with DCM (500 mL). The organic layer was separated and distilled out completely under reduced pressure to afford 18 as brown syrup. The pure product was obtained by distilling at 120-140 °C at 16 mm of pressure to afford 18 (26 g, 50%) as pale yellow oil. 1H NMR (500 MHz, CDCl3): 0.92 (t, 3H, J=7.75 Hz), 1.43-1.58 (m, 2H), 1.67-1.83 (m, 1H), 2.20-2.32 (m, 3H), 3.69 (m, 1H), 6.47 (s, 1H); 13C NMR (300 MHz, D2O): 8.96, 25.79, 28.43, 30.19, 56.62, 181.15; GCMS (m/z) 113; IR (KBr) 3223, 2966, 2933, 2878, 1693, 1462, 1353, 1177, 1131 cm-1.
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1H NMR spectrum of compound 2 in D2O
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13C NMR spectrum of compound 2 in D2O
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HRMS spectrum of compound 2 
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IR spectrum of compound 2 
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1H NMR spectrum of compound 3 in DMSO-d6
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13C NMR spectrum of compound 3 in DMSO-d6
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HRMS spectrum of compound 3
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IR spectrum of compound 3 
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1H NMR spectrum of compound 4 in D2O
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13C NMR spectrum of compound 4 in D2O
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HRMS spectrum of compound 4
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IR spectrum of compound 4 
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1H NMR spectrum of compound 18
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13C NMR spectrum of compound 18
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GCMS spectrum of compound 18
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IR spectrum of compound 18
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1H NMR spectrum of compound 5 in DMSO-d6
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HRMS spectrum of compound 5
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IR spectrum of compound 5
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AURCBINDO
APL Research Centre I
Instrument ID:RCII_AE295
Sample Details
Spectra path name: D:2017\SEP-201712-(2-AMINOBUT-3-ENYL)MALONIC ACID_B.No- VIG (2361)100..5p
Creation Date 912612017 3:22:08 PM
Spectrum Graph
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2-(2-AMINOBUT-3-ENYL)MALO - . - - -

NIC ACID.B No- VIG (2381100, | PROJECT:- VIGABATRIN,SAMPLE:- 2-(2 smly&e&ﬁgg&\&;%l}wc ACID,B.No:- VIG (2361)100,2.08mg
Peak Table

Peak | X(em-1) | Y(%T) [Peak| X (cm-1) | Y (%T) |Peak| X(cm-1) | Y (%)
1 3967.31 | 964276 |2 385476 | 94.9227 |3 3850.17 | 96.0272

4 382822 | 97.4893 |5 3808.09 |96.5446 |6 3788.85 | 96.6052

7 3752.05 |96.6963 |8 374132 | 962482 |9 342488 |11.2539

10 29815 26148 " 2948.13 | 2.8332 12 2817.18 | 10.2156

13 271593 [20.1705 |14 2660.19 |[21.1918 |15 262138 | 23.2442
\ = 9
Be Page1/2
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Peak | X(cm-1) | Y (%T) [Peak| X(cm-1) [ Y (%T) |Peak]| X (cm-1) |_Y.(%T)
16 258569 | 30.7621 |17 252763 |31.5554 |18 241254 | 64.7743
19 23469 83.9365 |20 2289.35 |87.9692 |21 221515 | 78.6404
22 |20883 47.8003 |23 |2024.43 |54.3427 |24 1986.14 | 55.3785
25 1930.67 |46.9959 |26 1660.17 |1 27 1604.81 | 1.8033
28 1523.15 | 36115 29 143264 | 3.9597 30 1395.8 7.6936
3 1378.65 |6.3135 32 1349.81 | 7.0209 33 1325.44 | 7.6581
34 | 130042 |9.5597 35 1232.81 | 19.9597 |36 1208.77 | 14.5239
37 | 117063 |[13.9132 |38 114465 |4.9218 39 1062.81 | 15.1288
40 | 1034.28 | 224726 |41 1009.68 | 6.4566 42 994.96 4.445
43 964.27 2.2569 44 937.23 16.0575 | 45 861.6 18.3254
46 | 847.94 19.7014 | 47 | 829.18 11.4066 |48 |754.73 29.3034
49 694.12 20.5885 |50 667.77 30.7311 | 51 640.29 16.772
52 578.54 541852 | 53 572.09 53.4232 |54 504.47 80.385
Analyzed By: MD.Khaja Mohinuddin
Analyzed Date: 9/126/2017 3:22:08 PM
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AUROBINDO
APL Research Centre Il
Instrument ID:RCII_AE295
Sample Details
Spectra path name: D:\2018\SEPTEMBER-2018\2-(2-OX0-5VINYL PYRROLIDIN-1. -YL)ACETIC ACID_VIG(2355)105-B..sp
Creation Date 19/09/2018 13:12:31

Spectrum Graph

1
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S0 %o oo o 2000 £ oo Y
Name Description
—_— gﬁ%abﬁ\wﬂfm ACETIE PROJECT:VIGABATRIN  2.01mg OF SAMPLE IN 400.02mg OF KBr
ACID_VIG(2355)105-B.
Peak Table

Peak | X (cm-1) | Y (%T) [Peak| X(cm-1) | Y (%T) |Peak] X (cm-1) Y (%T)
1 345526 | 48.9272 |2 324429 | 49.4106 |3 2981.96 | 19.8641

4 294181 [15299% |5 2900.37 |16.9829 |6 2784.85 |25.13

7 270335 |25.3608 |8 264453 |29.4605 |9 257321 | 24.9166

10 249462 |213193 |11 |2139.62 (882771 |12 |1737.38 |3.7818

13 | 16511 | 1.9918 |14 |[1627.68 |1 15 | 146149 | 4.2093
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Peak [ X(cm-T) | Y(%T) [Peak| X (cm-1) | Y (%1) |Peak| X (em-1) | Y (%T)
16 [ 143589 | 229018 |17 |14074 | 9665 18 | 1337.86 | 26.1477
19 | 13106 [16211 |20 128643 |166757 |21 |126574 |8.928
22 | 119775 | 26988 (23 117577 |22771 |24 |108621 |45.1652
25 | 105002 |64.1254 |26 |10112 |21.7158 |27 |97533 |21.5213
28 |9548 |51888 |29 (88295 (274198 |30 |84503 |28.3532
31 |7818 386883 (32 [7425 [443634 |33 [71542 |63.7376
34 |67532 200424 (35 |65728 |254268 |36 |627.18 |27.2368
37 |56508 |381629 |38 |508.11 |202453
Analyzed By: VRama Krishna Ganganna
Analyzed Date: O 19/09/2018 13:12:31
&, 02 D
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AUROBINDO
APL Research Centre Il
Instrument ID:RCII_AE295

Sample Details
Spectra path name: D:\2017\AUG-2017\4-AMINO HEXANOIC ACID_VIG(2361) 60..sp
Creation Date 8/19/2017 10:17:44 AM

Spectrum Graph
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Name Description
____ 4-AMINO HEXANOIC - g
ACID_VIG(2361) 60. PROJECT:- VIGABATRIN, 4-AMINO HEXANOIC ACID,2.06mg IN 399.99mg KBr.

Peak Table

Peak | X(cm-1) | Y (%T) [Peak| X(cm-1) | Y (%T) |Peak| X(cm-1) | Y (%1)
1 2966.81 | 11.0423 |2 294195 |146129 |3 2885.15 | 19.057

4 2820.98 (27.0223 |5 267295 |30.9986 |6 2626.59 | 34.5207

7 2568.05 |32.8571 |8 220549 |66.3995 |9 1663.87 | 38.0676

10 1640.98 |23.6015 |11 1573.96 | 5.4007 12 1551.78 | 2.9999

13 1519.87 | 5.3128 14 146543 | 28.5827 |15 1453.04 | 44.931
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Peak [ X (cm-1) | V(%) [Peak| X (cm-1) | Y (%1) |Peak| X(cm=1) | Y. (%1}
16 | 142866 (368472 |17 (139894 |11.118 |18 |[137971 | 157625
19 | 134895 |59.3045 |20 (129643 |725153 |21 |127.35 |62.8761
22 119729 |636401 |23 |1156.18 |87.6086 |24 |1118.74 |74.6393
25 |1057.35 |81.1206 |26 |954.03 |60.6805 |27 |921.33 |62.8608
28 |831.06 |964357 (29 |79545 |[87.476 |30 [761.99 |89.7551
31 |697.05 |602163 |32 |60057 858155 |33 |51924 |80.0812
34 |486.43 | 950769
Analyzed By: MD.Khaja Mohinuddin
Analyzed Date: 8/18/2017 10:17:44 AM
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PerkinElmer Spectrum ES Version 10.4.3
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APL Research Centre Il

Instrument ID:RCII_AE295

D:\2017\AUG-2017\5-ETHYL-2-PYRROLIDINONE _VIG(2361)57..5p

8/19/2017 2:15:10 PM

3500

om-1

1500 1000 500450

Name

Description

. 5-ETHYL-2-PYRROLIDINONE_V/

e

\

1G(2361)57. PROJECT:- VIGABATRIN, SAMPLE:- 5-ETHYL-2-PYRROLIDIDONE_VIG(2361) 57_NEAT IR.
Peak Table

Peak | X(cm-1) | Y (%T) [Peak| X (cm-1) | Y (%T) |Peak| X (em-1) | Y (%T)

1 322372 | 171341 |2 2966 16.011 3 2933.64 | 19.8403

4 2878.35 | 246511 |5 1693.57 |3 6 1462.6 25.2756

: 1426.07 | 335021 |8 1384.3 322789 |9 1353.34 | 43.0589

10 1311.87 | 26.5007 | 11 128231 [ 324931 |12 1267.53 | 31.5652

13 120689 | 651713 |14 | 1177.11 | 76.4508 |15 1131.79 | 81.3502

Page 1/2
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AURCBINDO
Peak | X (cm-1) | Y (%T) [Peak| X(cm-1) | Y (%T) |Peak| X(cm-1) | Y (%T)
16 1105.57 | 79.1438 |17 1068.58 |75.8504 |18 1042.29 | 78.7493

19 | 983.22 705389 (20 |941.9 81.3897 |21 914.21 89.4768

22 | 77425 47.4203 |23 | 681.46 58.0824 |24 |647.7 49.922

25 544.16 80.6222 | 26 508.22 58.2157 |27 469.13 91.2053

28 | 46491 931017 |29 | 460.98 956236 |30 |452.84 624283

Analyzed By: MD.Khaja Mohinuddin
Analyzed Date: 8/19/2017 2:15:10 PM
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AUROBINDO
APL Research Centre Il
Instrument ID:RCII_AE295
i Sample Details
H Spectra path name: D:\2018\SEPTEMBER-201812,2-0X0-5,5'81S PYRROLIDINYL ETHER_VIG(2381)80.sp
Creation Date 19/09/2018 13:15:25

Spectrum Graph

-
{ =
{
£ E)
cm-1
Name Description
__ 2.7-0X0-558IS

e e PROJECT:VIGABATRIN  2.01mg OF SAMPLE IN 400.02mg OF KBr

ETHER VIG(2381)80
{

Peak Table

Peak | X(cm-1) | Y(%T) [Peak] X(cm-1) | Y (%1) |Peak X(em-1) T Y (%T)
1 318268 (287162 |2 310849 | 285752 (3 2991.47 | 64.3562

4 206824 | 545172 |5 2929.02 | 494452 |6 277321 | 87.0038

: 2 1694.08 |1 8 1467.52 |33.5052 |9 1447.39 | 61.0324

10 142282 (747336 |11 1404.38 | 56.7367 |12 1373.95 | 63.6049

13 135061 | 53.9166 |14 1280.8 9.2188 15 1247.79 | 48.813
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Peak [ X(cm-1) | Y (%T) [Peak| X(cm-1) | ¥ (%) | Peak | X (em-1) | V(%)
16 120727 | 539705 |17 | 118378 |78.9764 |18 | 116029 |66.6883
19 109324 |349107 20 |1058.43 |650549 |21 |[104125 127121
22 |98918 4933 |23 95467 73702 |24 |908.03 |833536
25 [88045 |51.8284 |26 |81215 |300565 |27 |797.19 | 31.2499
28 |78349 375912 |29 |6524 [325722 |30 |55858 |77.7613
31 |53884 |786182 |32 |509.36 |552098 |33 |48294 |60.003
Analyzed By: V Rama Krishna Ganganna
Analyzed Date: O 19/09/2018 13:15:25
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