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Table 1. Theoretical calculation (in cm™) of oxandrolone calculated by DFT (B3LYP/6-311+G (d, p)) and their
comparison with the experimental data.

Calculate IR Raman Calculated ¢ Observed/(cm™) Observed/(cm™) Assignments ¢
3/em1 Intensity b Activity © IR Raman
3796 7.65 78.42 3649 3516 (0.44) 3516 (0.01) v(OH)

3423 (0.13) 2 x 1782 =3436

3158 34.97 39.80 3036 v(CH)(CHs)
3138 31.35 46.82 3017 v(CH)(CHs)
3138 20.70 53.66 3017 2984 (0.26) 2983 (0.62) v(CH)(CHs)
3135 18.52 48.33 3014 v(CH)(CHs)
3126 28.52 70.20 3005 v(CH)(CH>)
3121 38.20 61.34 3000 2977 (0.30) v(CH)(CH>)
3107 32.86 78.91 2987 v(CH)(CH>)
3107 19.47 69.24 2987 2968 (0.28) 2967 (0.48) v(CH)(CHs)
3103 39.03 50.28 2983 v(CH)(CH>)
3102 33.61 35.33 2982 v(CH)(CH>)
3100 22.36 37.14 2980 2956 (0.30) v(CH)(CH>)
3092 27.83 38.95 2972 v(CH)(CH2)(CHs)
3076 20.84 281.95 2957 v(CH)(CHz2)(CHs)
3072 10.28 65.28 2953 v(CH)(CH2)(CHs)
3071 35.01 23.45 2952 v(CH)(CH2)(CHs)
3069 16.36 55.41 2950 v(CH)(CH>)
3066 8.42 144.72 2947 Vv(CH)(CH2)(CH3)
3062 17.54 22.40 2944 2945 (0.87) v(CH)(CHz2)(CHs)
3056 28.22 24.16 2938 2937 (0.40) 2936 (0.99) v(CH)(CH2)(CHs)
3050 16.46 43.24 2932 v(CH)(CH2)(CHs)
3045 41.26 94.36 2927 Vv(CH)(CHa)(CHs)
3038 19.07 110.93 2920 2919 (0.38) v(CH)(CHz2)(CHs)
3037 39.72 43.19 2919 v(CH)(CH>)
3033 53.60 117.66 2916 2913 (0.64) v(CH)(CH>)
3021 29.07 64.04 2904 2897 (0.34) 2898 (0.53) v(CH)(CH>)
3019 23.29 33.20 2902 2890 (0.34) v(CH)
3003 16.35 20.88 2887 2867 (0.31) v(CH)
2983 2.44 4.20 2868 2860 (0.31) 2863 (0.67) v(CH)
2983 24.77 36.47 2868 2850 (0.25) 2848 (0.28) v(CH)
1846 429.75 18.40 1775 1718 (0.99) 1720 (0.19) v(C=0)
1535 2.08 6.22 1476 1679 (0.23) S§(HCH)(CH2)(CHs)
1529 3.96 5.14 1470 1473 (0.23) 1472 (0.12) S(HCH)(CHa)(CHs)
1523 3.02 6.27 1464 1466 (0.28) S(HCH)(CH)(CHs)
1523 7.79 8.98 1464 S(HCH)(CH:)(CHs)
1518 3.48 5.55 1459 S(HCH)(CH:)(CHs)
1516 3.70 4.99 1457 1457 (0.12) S(HCH)(CH:)(CHs)
1511 0.25 6.33 1453 S(HCH)(CH:)(CHs)
1508 1.60 10.79 1450 1450 (0.28) S(HCH)(CH:)(CHs)
1505 2.77 16.09 1447 S§(HCH)(CH2)(CHs)
1503 3.57 7.15 1445 S(HCH)(CHa)(CHs)
1501 6.87 7.16 1443 S(HCH)(CH:)(CHs)
1498 2.80 22.69 1440 1440 (0.31) 1441 (0.20) S(HCH)(CH:)(CHs)
1490 1.65 22.93 1432 1435 (0.25) §(HCH)(CHa)(CHs)
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a B3LYP:6-31G(d, p) calculation. Observed and calculated values in cm™; * Units are Km-mol-!; ¢ Units are A4 (amu)1; ¢

Scaled ab initio calculations with factors of 0.9613 used for all modes; ¢ v, Stretching; 9, bending; o, rocking; T, torsion;

wagg, wagging; twist, twisting; sciss, scissoring.



Table 2. Wavenumbers (cm™) of observed and calculated bands in the infrared and Raman spectra of

stanozolol.
Calculated IR . Raman Calculated Observed/(cm?)  Observed/(cm™) .
2 Jem-1 Inte?sﬂy Activity < 4 IR Raman Assignments ©
3813 13.66 82.33 3665 3474 (0.19) v(OH)
3667 103.89 205.73 3525 3320 (0.19) N—H
3226 (0.47) 3225 (0.05)
3180 (0.45)
3157 (0.44)
3132 (006)
3113 (0.39)
3094 (0.14)
3040 (0.19) 1525 x 2 = 3050
3243 2.53 116.64 3118 3014 (0.22) v(CH)¢
3121 34.07 40.96 3000 v(CH)(CHs)
3114 19.63 78.08 2994 2996 (0.28) 2992 (0.19) v(CH)(CHs)
3110 23.10 73.03 2990 v(CH)(CHs)
3106 29.09 70.01 2986 2984 (0.26) 2983 (0.28) v(CH)(CHs)
3101 54.54 60.34 2981 2979 (0.28) v(CH)(CH>)
3093 42.33 93.08 2974 v(CH)(CHs)
3088 25.60 63.43 2969 2970 (0.33) v(CH)(CHs)
3079 64.62 43.66 2960 2961 (0.42) v(CH)(CH2)
3077 23.34 52.74 2958 2957 (0.56) Vv(CH)(CHy)
3072 46.12 106.82 2954 v(CH)(CH>)
3067 23.42 105.33 2948 v(CH)(CH>)
3059 28.70 270.28 2941 2939 (0.73) v(CH)(CHy)
3055 63.29 115.26 2936 2938 (0.56) v(CH)(CHy)

3051 30.15 78.73 2933 v(CH)(CHz) + v(CH)(CHz)
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1081 (0.54)

1068 (0.25)

1062 (0.22)

1042 (0.12)

1026 (0.12)

1012 (0.10)

1210 (0.08)

1188 (0.10)

1167 (0.09)

1138 (0.12)

1115 (0.08)

1083 (0.14)

1068 (0.06)

1042 (0.04)

1025 (0.05)

1013 (0.04)

8(HCH)(CHz)wagg.

S(HCH)(CHz)twist. +
V(NN) + v(CN)
S(HCH)(CHz)twist., wagg.
+Vv(NN) + v(CN)

p(CHs)+ p(CH2)

S(HCH)(CHz)twist.

V(NN) + v(CN) +
S(HCH)(CHz)twist.

V(NN) +
8(HCH)(CHz)wagg.

S(HCH)(CH2)wagg. +
S(HCH)(CHz)twist+ v(CC)

V(NN) +v (CN) +
S(HCH)(CHz)twist.

S(HNN) + v(NN) +
S(HCH)(CHy)twist.

S(HNN) + v(NN) +v(CC) +
p(CHs)

S(HNN) + v(NN) + v(CC) +
S(HCH)(CH:)twist.

v(CC) +
S(HCH)(CH2)wagg.

V(NN) +
S(HCH)(CHz)twist.

S(CCC)ring +
S(HCH)(CHz)twist.

V(CC) + p(CHs) + p(CHz)

8(COH) + p(CH>) +
3(CCC)ring

8(COH) + p(CH>)
p(CHs) + p(CH2)

V(CC) + p(CHs) +
(CCC)ring

v(CC) + p(CHs)
v(CC) + p(CHs)

8(CNN) + §(CCH/NCH)
p(CHs) + §(CCC)

p(CHs) + p(CH2)



1040

1016

1006

996

980

967

964

960

954

944

937

919

893

868

862

830

815

794

791

782

773

745

699

695

659

654

604

598

3.15

3.81

2.94

0.35

4.77

1.22

2.68

1.61

14.40

14.23

4.89

2.34

0.31

2.25

0.31

1.29

0.33

5.22

8.84

7.97

0.34

5.75

2.62

7.04

3.52

5.69

0.33

0.99

4.03

1.85

0.42

3.99

2.62

0.89

5.21

9.87

1.37

4.98

1.93

5.63

4.39

0.94

1.41

0.89

1.09

1.77

3.00

2.54

1.42

2.66

2.55

12.51

14.44

1.82

1000

976

967

957

942

930

927

922

917

907

901

883

858

834

829

798

783

763

761

751

743

716

672

668

633

629

581

575

1001 (0.05)

990 (0.06)

986 (0.06)

957 (0.68)

934 (0.84)

913 (0.12)

905 (0.12)

868 (0.22)

841 (1.00)

816 (0.15)

792 (0.30)

784 (0.35)

768 (0.24)

744 (0.16)

712 (0.07)

673 (0.04)

665 (0.09)

640 (0.06)

629 (0.05)

598 (0.11)

591 (0.10)

582 (0.16)

1001 (0.05)

986 (0.07)

963 (0.07)

936 (0.08)

912 (0.04)

868 (0.04)

862 (0.07)

846 (0.05)

817 (0.04)

768 (0.05)

746 (0.04)

712 (0.20)

706 (0.17)

657 (0.10)

631 (0.02)

600 (0.04)

582 (0.06)

p(CHs) + p(CHy)
p(CHs) + p(CH>)
v(CC) + §(CCC)
v(CC) + §(CCC)
p(CH:) + 8(CCC)
p(CHz)

S(NNC) + §(NCH) +
p(CHz)

S(NNC) + 3(NCH) +
p(CHy)

p(CHs) + S(NNC)
p(CHs)

p(CHs) + 8(CCC)
p(CHb)

p(CHb)

p(CHs) + v(CC)
p(CHz) + 8(CCC)
p(CH)T +p(CHs)
p(CH)

P(CH) T +p(CH2)
p(CH) T +p(CHy)
Vv(CC) + p(CH)T
p(CHy)

T(CCCN) + p(NCC T)
3(CCC) + §(CCN)
3(CCC)

p(NH) T

p(NH) T + §(CCN)
7(CCCC)

1(CCCC)



589

563

538

499

487

479

472

461

453

418

401

393

373

364

354

330

321

310

305

291

278

272

255

231

223

220

198

177

2.96

3.85

0.77

15.25

14.44

42.24

8.24

14.07

0.29

0.58

433

2.24

0.38

4.63

53.64

2.71

19.04

36.16

0.62

0.16

0.74

2.31

0.11

0.54

1.09

0.20

1.52

0.76

0.83

0.42

2.34

2.29

1.08

3.06

1.21

2.28

2.04

0.43

0.37

1.68

221

0.93

0.86

1.03

0.82

0.47

0.72

0.79

0.86

0.55

0.06

0.31

2.56

227

566

541

517

480

468

461

454

443

435

402

385

378

359

350

340

318

308

298

293

280

267

261

245

222

214

211

191

170

560 (0.11)

554 (0.14)

527 (0.22)

493 (0.08)

484 (0.05)

477 (0.07)

473 (0.06)

555 (0.09)

526 (0.03)

493 (0.05)

481 (0.03)

443 (0.04)

424 (0.07)

413 (0.05)

380 (0.06)

349 (0.05)

326 (0.04)

304 (0.07)

274 (0.05)

248 (0.09)

219 (0.18)

212 (0.12)

191 (0.05)

1(CCCC)
7(CCCC)

1(CCCQ)

1(CCCQC) + p(NH) T
1(CCCQC) + p(NH) T
p(NH) T +1(CCCC)
7(CCCC) + p(NH) T
T(HOCC) + 1(CCCC)
7(CCCQ)

7(CCCQ)

T(CHs )

T(CH; ) + 1(CHa)
©(CHs ) + 1(CHz)
1(CCCC) +7(CH)
T(CHs )

(HOCC)

7(CHs ) + t(HOCC)
1(HOCC)

T(CHs ) + 7(CH2) +
T(HOCC)

T(CHs ) + 7(CHz)
©(CH; ) + 7(CHa)
1(CHs)
©(CHs ) + 7(CHz)
©(CHs ) + 7(CHz)
1(CHs)
1(CHs)
1(CHa)

T(CHs ) + (CHz)



160 2.15 1.23 154 T(CHs)

152 0.03 0.60 146 141 (0.15) 1(CCCC)
128 043 031 123 7(CCCQ)
104 0.09 0.50 100 97 (0.19) 7(CCCQ)
82 045 0.07 79 1(CCCC)
73 0.10 0.85 70 71 (0.05) 1(CCCC)
50 0.16 0.60 48 1(CCCC)
39 0.01 1.42 37 7(CCCQ)

a B3LYP:6-31G (d, p) calculation. Observed and calculated values in cm-; ® Units are Km mol; ¢ Units are A* (amu)1;
d Scaled ab initio calculations with factors of 0.9613 used for all modes; ¢ v, Stretching; d, bending; o, rocking; t, torsion;

wagg, wagging; twist, twisting; sciss, scissoring.



