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1. 1H and 13C NMR of some representative compounds (5b, 5f, 5h, 5k, 5p, 5r, 6p) 
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 1H and 13C NMR spectra of 5b 

 
 

 
 

1H and 13C NMR spectra of 5f 

 

N
O

H
PhCH2S

H N

N
Cl

CH3

5f
OCH3

N
O

H
PhCH2S

H N

N
Cl

CH3

5f
OCH3



General Papers  ARKIVOC 2015 (vii) S1-S18 

 

4 
 

 

 

 
 

N
O

H
PhSe

H N

N
Cl

CH3

5h
OCH3



General Papers  ARKIVOC 2015 (vii) S1-S18 

 

5 
 

 

1H and 13C NMR spectra of 5h 
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1H and 13C NMR spectra of 5k 

 
 

 
 

1H and 13C NMR spectra of 5p 
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1H and 13C NMR spectra of 5r 
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1H and 13C NMR spectra of 6p 
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2. EIMS spectra of β-lactam 5q 
 WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

m/z
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

%

0

100

AMAN MeO-N-MeO Beta-Lactam- 17 (0.191) Cm (9:57) TOF MS ES+ 
1.09e4420.2

10886

398.2
6626

362.2
2944

99.0
1492

271.1
1184

249.1
350

273.1
398

363.2
644

422.2
3120

817.4
872

423.2
629

819.4
609
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3. HRMS SPECTRA: 

 WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

m/z
437 438 439 440 441 442 443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459 460

%

0

100

SHIWANI PhS-N-Ph+ 8 (0.174) AM (Top,10, Ar,5000.0,556.28,0.70,LS 10); Sm (Mn, 2x3.00); Sb (1,40.00 ); Cm (6:8) 1: TOF MS ES+ 
766446.1058

766

437.2203
23 444.2067

7
440.1042

3

439.1656
1

443.2433
2

448.1119
234

447.1134
181

449.1115
53

450.1019
19 453.3488

8
452.0963

1

454.3336
3 457.2212

1
456.1190

1
459.2208

1

 

HRMS spectra of 5a 

 WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

m/z
474 476 478 480 482 484 486 488 490 492 494 496 498 500 502 504

%

0

100

SHIWANI PhS-N-Ar 5 (0.092) AM (Cen,3, 80.00, Ht,5000.0,0.00,0.70); Cm (4:10) 1: TOF MS ES+ 
1.22e3476.1131

1222

475.3285
180

473.1341
7

498.0974
680

478.1158
329

477.1205
210

479.1156
65 480.1270

20
498.0050

18493.1419
7

482.1141
7

484.1722
4 487.2495

3

492.1303
3

489.1375
2

495.2401
3

500.1002
176

501.1020
38

502.1116
10 504.6719

2

 
 

HRMS spectra of 5b 
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 WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

m/z
120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

%

0

100

SHIWANI PhS-N-Bz 6 (0.143) AM (Top,10, Ar,5000.0,556.28,0.70,LS 10); Sm (Mn, 2x3.00); Sb (1,40.00 ); Cm (6) 1: TOF MS ES+ 
1.21e3460.1236

1212

424.1507
135

211.1097
60102.1304

17 135.0357
1

172.9890
1

327.0810
43

212.1359;3
280.0854

2 312.0701;2

355.0737
8

368.1367
1

425.1534
29

462.1191
339

482.1087
254

484.1085
61

581.1693
15485.1152;8 553.3948

3

 
 

HRMS spectra of 5c 

 

 WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

m/z
455 456 457 458 459 460 461 462 463 464 465

%

0

100

AMAN BzS Pyr BL 19 (0.511) AM (Top,10, Ar,5000.0,556.28,0.70,LS 10); Sm (Mn, 2x3.00); Sb (1,40.00 ); Cm (19) 1: TOF MS ES+ 
1.48e3460.1289

1478

462.1246
391

461.1314
264

463.1398
69

464.1142
9

465.1316
2

 

HRMS spectra of 5e 
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 WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

m/z
468 470 472 474 476 478 480 482 484 486 488 490 492 494 496 498 500 502 504 506 508 510 512

%

0

100

JITENDER  BzS Pyr Bz Amine bL 9 (0.186) AM (Top,10, Ar,5000.0,556.28,0.70,LS 10); Sm (Mn, 2x3.00); Sb (1,40.00 ) 1: TOF MS ES+ 
1.42e3496.1140

1422

474.1357
1284

473.0556
1

476.1401
299

477.1387
69

490.1498
25478.1276;10 487.2028

2
483.1303

1

492.0908
4

498.1210
406

512.1066
278

499.1205
80

500.1101;8 510.0938
2

507.0763
1

 
 

HRMS spectra of 5g 

 

 WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

m/z
517 518 519 520 521 522 523 524 525 526 527 528 529

%

0

100

SHIWANI PhSe-N-Ar 5 (0.092) AM (Top,10, Ar,5000.0,556.28,0.70,LS 10); Sm (Mn, 2x3.00); Sb (1,40.00 ); Cm (5:10) 1: TOF MS ES+ 
1.97e3524.0699

1971

522.0670
834

521.0781
270

520.0790
194

518.0726
9

517.0211
1

519.0808
5

520.2787
4

523.0680
279

522.8566
1

523.2905
5

526.0656
718

525.0728
415

524.3707
6

525.8312
4

527.0703
188

526.8023
1

528.0761
166

527.5955
4

529.0718
39528.4788

1
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HRMS spectra of 5h 

 

 

 

 

 

 

 

 

 WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

m/z
498 500 502 504 506 508 510 512 514 516 518 520 522 524 526 528 530 532 534 536 538 540 542 544 546 548 550 552

%

0

100

SHIWANI PhSe-N-Bz 8 (0.174) AM (Top,10, Ar,5000.0,556.28,0.70,LS 10); Sm (Mn, 2x3.00); Sb (1,40.00 ); Cm (5:9) 1: TOF MS ES+ 
1.78e3524.0643

1778

508.0822
1014

506.0773
465

505.0817
149

502.1228
30

499.1726
27

522.0724
770

510.0802
427

521.0834
231

511.0916
114

512.0820
51

518.0670
23

530.0625
1020

526.0599
709

528.0705
505

546.0541
391

532.0582
370

544.0436
185533.0688

130 543.0567
78537.3798

55

548.0569
174

549.0598
30 552.2223

6

 
 

HRMS spectra of 5l 
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WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

m/z
504 506 508 510 512 514 516 518 520 522 524 526 528 530 532 534 536

%

0

100

SHIWANI BzSe-N-Ph 5 (0.092) AM (Top,10, Ar,5000.0,556.28,0.70,LS 10); Sm (Mn, 2x3.00); Sb (1,40.00 ); Cm (5:10) 1: TOF MS ES+ 
2.88e3530.0458

2883

508.0660
2062

506.0720
806

505.0765
294

504.0710
281

507.0795
218

528.0538
1170

510.0639
762

509.0754
396

516.0370
750

514.0384
334

512.0547
146 515.0538

92

526.0544
369518.0394

292

524.0588
155519.0475

74
522.0670

56

529.0605
336

532.0527
1024

531.0544
574

533.0633
210 537.3969

137

534.0522
124

 

HRMS spectra of 5j 

 WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

m/z
530 532 534 536 538 540 542 544 546 548 550 552 554 556 558 560 562 564 566

%

0

100

JITENDER  BzSe-N -Ar 10 (0.202) AM (Top,10, Ar,5000.0,556.28,0.70,LS 10); Sm (Mn, 2x3.00); Sb (1,40.00 ); Cm (4:10) 1: TOF MS ES+ 
5.77e3560.0549

5768

538.0756
4760

536.0800
1833

534.0765
504

530.0476
188 532.0546

116

537.0717
473

558.0533
2244

540.0751
1589

539.0806
905

557.0654
634

556.0667
528

541.0819
343 542.0783

165
554.0722

36
546.0390

8
551.1213

4
548.0646

4

559.0652
635

562.0602
1894

561.0571
1169

563.0643
350 564.0691

190
567.0081

5

 

HRMS spectra of 5k 
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WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

m/z
364 366 368 370 372 374 376 378 380 382 384 386 388 390 392 394 396 398 400 402

%

0

100

JITENDER MeO-N -Ph 44 (0.962) AM (Top,10, Ar,5000.0,556.28,0.70,LS 10); Sm (Mn, 2x3.00); Sb (1,40.00 ) 1: TOF MS ES+ 
4.86e3368.1081

4856

366.1038
11

365.1270
3

370.1085
1060

369.1170
588

390.0936
849

371.1201
156

383.0814
155372.1519

7
374.2856

2
377.4740

1
380.3152

1

385.0743
94

386.0966
16

392.0950
203 393.0976

25
395.2711

2
399.3249

1

401.0672
1

 
 

HRMS spectra of 5o 
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WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

m/z
378 380 382 384 386 388 390 392 394 396 398 400 402 404 406 408 410 412 414 416 418 420

%

0

100

JITENDER  MeO-N -Bz 41 (0.919) AM (Top,10, Ar,5000.0,556.28,0.70,LS 10); Sm (Mn, 2x3.00); Sb (1,40.00 ) 1: TOF MS ES+ 
1.43e3382.1306

1433

377.3048
1

404.1141
735

384.1306
332

385.1516
50

400.1430
19

398.1309
12391.2293

5

390.0753
3

393.2723
4

406.1119
157

413.2715
78407.1224

27 411.3154
2

420.0947
41

414.3008;11

 

HRMS spectra of 5q 

 

 WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

m/z
422 424 426 428 430 432 434 436 438 440 442 444 446 448 450 452 454 456 458 460 462

%

0

100

JITENDER  ACO-N -Ar 9 (0.189) AM (Top,10, Ar,5000.0,556.28,0.70,LS 10); Sm (Mn, 2x3.00); Sb (1,40.00 ); Cm (9) 1: TOF MS ES+ 
2.13e3426.1176

2132

422.0596
9

424.0612
5

448.0985
1343

428.1187
502

427.1226
311

429.1159
90

445.6094
3

437.0949
2

430.1042
2

442.1958
1

438.1432
1

450.0988
273

449.1084
156

451.1110
44 456.1473

1

 
 

HRMS spectra of 5r 
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