EXACT MASS

Dalton (a.m.u.)

proton 1.00728
neutron 1.00866
electron 0.0005486




Allowed molecular formula: C3-10Ho_20N0-200-3C|o-1
Mass range : 100-200

List of possible molecular formulas by exact mass

Insaturation: 0-7 (must be an integer)

MF
CsHsCl
C4H,O3
C3HsN20,
CgHs
CsHgO,
C4HgN2O
CeH120
CsH12N2
CrHis
CsCINO
C4H,CIN
C3H3NO3
C7H3N
C4H/NO,
CsHqsNO
CeH1sN
C4H5CIO
C3H5CIN,
C/H0
CeHaN>
CsH,Cl
C4HgO3
C3HgN2O2
CgHs
CsH1002
C4H1oN2O
CeH140
CsH1sN2
CsH,CINO
CeHNO
C4HsCIN
C3H5NO3
C7Hs5N
C4HoNO,
CsH43NO
C3HCIO,
CeOs
CsN,O
C4HsCIO
C3H5CIN,
CsH,0
CeHaN2
CsHgClI
C4HgO3
C3HgN,O,
CeHs
CsH120:
C4H2NO
C3H,CINO
CeH3sNO
C4HsCIN
C3H/NO;3
C7H;N
C4H11NO;
C3HsCIO,
CeH202
CsHoNO
C:H;CIO
C3H7CIN,
C7HsO
CgHgN>

Exact mass
100,00798
100,01604
100,02728
100,03130
100,05243
100,06366
100,08882
100,10005
100,12520
100,96684
101,00323
101,01129
101,02655
101,04768
101,08406
101,12045
101,98724
101,99848
102,01056
102,02180
102,02363
102,03170
102,04293
102,04695
102,06808
102,07931
102,10446
102,11570
102,98249
103,00581
103,01888
103,02694
103,04220
103,06333
103,09971
103,96651
103,98983
104,00106
104,00289
104,01413
104,02622
104,03745
104,03928
104,04734
104,05858
104,06260
104,08373
104,09496
104,99814
105,02146
105,03453
105,04259
105,05785
105,07898
105,98216
106,00548
106,01671
106,01854
106,02978
106,04186
106,05310

MF
CsH44Cl
C4H1003
C3H1oN202
CsHio
Cs5HNO,
C3HsCINO
CgHsNO
C4H1oCIN
C3HgNO;
C7HgN
CgHCI
Cs03
C4N20,
C3H5CIO,
CgH1O2
CsH4NO
C4HoCIO
C3HgCIN,
C7/HgO
CsHgN2
CgH12
CsCIN
CsH3NO,
C3HgCINO
CeH;NO
CsH;N
CgH3ClI
CsH,03
C4H2N-0,
C3H;CIO,
CeHsO2
CsHsgN-O
C7H100
CeH1oN2
CgHis
CsH.CIN
C4HNO;
CsHsNO,
CeHgNO
C7H 3N
CsHCIO
C4HCIN,
C3N,03
CeHsCl
CsH403
C4HiN>O,
CeHgO2
C7sH .0
CeH12N;
CgH1e
C4CINO
CsH4CIN
C4H3NO3
CsH/NO,
CeH11NO
C7H1sN
CsH3CIO
C4H3CIN,
C3H2N203
CgHCl

Exact mass
106,05493
106,06300
106,07423
106,07825
107,00073
107,01379
107,037 11
107,05018
107,05824
107,07350
107,97668
107,98474
107,99598
107,99781
108,02113
108,03236
108,03419
108,04543
108,05752
108,06875
108,09390
108,97193
109,01638
109,02944
109,05276
109,08915
109,99233
110,00040
110,01163
110,01346
110,03678
110,04801
110,07316
110,08440
110,10955
110,98758
110,99564
111,03203
111,06841
111,10480
111,97159
111,98283
111,99089
112,00798
112,01604
112,02728
112,05243
112,06366
112,08882
112,10005
112,12520
112,96684
113,00323
113,01129
113,04768
113,08406
113,12045
113,98724
113,99848
114,00654
114,02363

MF
CsHsO3
C4H6N202
CoHe
CeH1002
CsH1oN2O
C7H44,0
CeHiaN2
CgHis
CsH,CINO
CsHsCIN
C4HsNO3
CgHsN
CsHgNO,
CeH13NO
C7HwN
C4HCIO,
C3HCIN,O
CsH5CIO
C4Hs5CIN,
C3H4N,03
CgH,0O
C7H4N2
CgHgCl
CsHgOs
C4HgN,O,
CgHg
CeH1202
CsH2N,O
C7H460
CeH1eN2
C3CINO,
C4H4CINO
C;H3NO
CsHgCIN
C4H;NO3
CgH7N
CsH411NO,
CeH15NO
C4H3CIO,
C3H3CINLO
C7H.0,
CeH2NO
CsH;CIO
C4H;CIN,
C3HgN2O3
CgHsO
C7HeN2
CeH11Cl
CsH1003
C4H10N202
CoH1o
CeH1402
CsH4aN2O
C3H,CINO,
CgHNO,
C4HeCINO
C7/HsNO
CsH4oCIN
C4HgNO;
CgHgN
CsH13NO»

Exact mass
114,03170
114,04293
114,04695
114,06808
114,07931
114,10446
114,11570
114,14085
114,98249
115,01888
115,02694
115,04220
115,06333
115,09971
115,13610
115,96651
115,97774
116,00289
116,01413
116,02219
116,02622
116,03745
116,03928
116,04734
116,05858
116,06260
116,08373
116,09496
116,12012
116,13135
116,96176
116,99814
117,02146
117,03453
117,04259
117,05785
117,07898
117,11536
117,98216
117,99339
118,00548
118,01671
118,01854
118,02978
118,03784
118,04186
118,05310
118,05493
118,06300
118,07423
118,07825
118,09938
118,11061
118,97741
119,00073
119,01379
119,037 11
119,05018
119,05824
119,07350
119,09463

MF
C3HCIO;
CsHCI
Ce03
Cs5N,0;
C4HsCIO,
C3HsCIN,O
C7H40,
CeHsN2O
CsHoCIO
C4HgoCIN,
C3HgN,O3
CgHgO
C7HgN2
CeH13ClI
CsHq203
C4H12N20;
CoHz
CsCIN
C3H4CINO,
CgH3NO»
C4HgCINO
C;H;NO
CsH42CIN
C4H11NO3
CgHy4N
C3H3ClO5
C7H5CI
CgHo04
CsHoN,0O,
C4H;CIO,
CsH;CIN,O
C7H:O>
CeHgNLO
CsH44CIO
C4H11CIN,
C3H1oN203
CgH1cO
C7HoN;
CoHys
CeHoCIN
CsHNO3
C3HgCINO,
CeHsNO,
C4H1CINO
C/HgNO
CgHi3N
CeHCIO
CsHCIN,
C4N2O3
C3Hs5ClO;
C7HsCI
CeH4O5
CsHiN2O,
C4HyoCIO,
C3HoCINO
C7HgO,
CeHgN2O
CgH420
C7H12N
CoHis
CsCINO

Exact mass
119,96142
119,97668
119,98474
119,99598
119,99781
120,00904
120,02113
120,03236
120,03419
120,04543
120,05349
120,05752
120,06875
120,07058
120,07865
120,08988
120,09390
120,97193
120,99306
121,01638
121,02944
121,05276
121,06583
121,07389
121,08915
121,97707
121,99233
122,00040
122,01163
122,01346
122,02469
122,03678
122,04801
122,04984
122,06108
122,06914
122,07316
122,08440
122,10955
122,98758
122,99564
123,00871
123,03203
123,04509
123,06841
123,10480
123,97159
123,98283
123,99089
123,99272
124,00798
124,01604
124,02728
124,02911
124,04034
124,05243
124,06366
124,08882
124,10005
124,12520
124,96684



MF
CegH4CIN
CsH3NO3
C3HsCINO,
CgH7NO,
C;/H11NO
CgHisN
CgH3sCIO
CsH3CIN,
C4HoN2O5
C3H7ClO;
C;H;CI
CeHeO3
CsHgN2O,»
C7H1002
CeH10N2O
CgH+40
C7H1N2
CoHasg
CsH,CINO
CeHsCIN
CsHsNO3
CgHgNO;
C7H43sNO
CgH47N
CsHCIO,
C4HCIN,O
CeHsCIO
CsHsCIN2
C4HiN2O3
C7HgCI
CgHsOs3
CsHgN20O2
CioHs
C7H1202
CeH12N2O
C7H1sN2
CoHao
C4CINO,
CsH4CINO
CeHsCIN
CsH;NO3
CoH7N
CeH11NO;
C7H1sNO
CgH1gN
CsH5CIO,
C4H3CINO
CeH;CIO
CsH;CIN2
C4HN;03
CgHsO
CeHsN2
CsH44ClI
CgH1003
CsH1gN2O2
CioH1o
C7H 140,
CsH14N2O
CgH1g0
CyH1gN2
C4H,CINO,
CsHgCINO
CgHsNO
CeH10CIN
CsHgNO3
CgHgN
CeH13NO,

Exact mass
125,00323
125,01129
125,02436
125,04768
125,08406
125,12045
125,98724
125,99848
126,00654
126,00837
126,02363
126,03170
126,04293
126,06808
126,07931
126,10446
126,11570
126,14085
126,98249
127,01888
127,02694
127,06333
127,09971
127,13610
127,96651
127,97774
128,00289
128,01413
128,02219
128,03928
128,04734
128,05858
128,06260
128,08373
128,09496
128,12012
128,13135
128,15650
128,96176
128,99814
129,03453
129,04259
129,05785
129,07898
129,11536
129,15175
129,98216
129,99339
130,01854
130,02978
130,03784
130,04186
130,05310
130,05493
130,06300
130,07423
130,07825
130,09938
130,11061
130,13576
130,14700
130,97741
131,01379
131,03711
131,05018
131,05824
131,07350
131,09463

MF
C;H7NO
C4HCIO;
C3HCIN,O,
CsH5CIO,
C4HsCINLO
CgHsOs
C7/HiN2O
CeHoCIO
CsHoCIN,
C4HsN2O3
CgHsO
CgHsN2
C7H45ClI
CeH1203
CsH12N202
CioHz
CrH160;
CgH1sN-O
C3CINO3
C4H4CINO,
C7H3NO,
Cs5HsCINO
CgH/NO
CgH12CIN
CsHq1NO3
CgH4N
CeH1sNO2
C4HsCIOs
C3H3CINLO2
CgHsCl
C7H203
CsH,CIO,
C4H7CIN.O
CgHeO:2
C7HgNO
CeH11CIO
CsH44CIN2
C4H10N203
CgH100
CgH10N2
C7H45Cl
CeH1403
CsH14N202
CioH1s
C3H>CINO;
C7H,CIN
CeHNO;
C4HeCINO,
C7HsNO,
CsH10CINO
CgHgNO
CeH14CIN
CsH13NO3
CgoH43N
C;HCIO
CsHCIN,
CsNoO3
C4H5CIO3
C3Hs5CIN,O»
CgHsCl
CsH4O4
CgHiN2O2
CsHgCIO,
C4HgCIN,O
CgHgO,
C7HgN,O
CeH13CIO

Exact mass
131,13101
131,96142
131,97266
131,99781
132,00904
132,02113
132,03236
132,03419
132,04543
132,05349
132,05752
132,06875
132,07058
132,07864
132,08988
132,09390
132,11503
132,12626
132,95667
132,99306
133,01638
133,02944
133,05276
133,06583
133,07389
133,08915
133,11028
133,97707
133,98831
133,99233
134,00040
134,01163
134,01346
134,02469
134,03678
134,04801
134,04984
134,06108
134,06914
134,07316
134,08440
134,08623
134,09430
134,10553
134,10955
134,97232
134,98758
134,99564
135,00871
135,03203
135,04509
135,06841
135,08148
135,08954
135,10480
135,97159
135,98283
135,99089
135,99272
136,00396
136,00798
136,01605
136,02728
136,02911
136,04034
136,05243
136,06366
136,06549

MF
CsH13CIN,
CsH12N203
CgH120
CgHi2N2
CioH1e
CsCINO
C3HiCINO3
C7H.CIN
CgHsNO3
C:HgCINO,
C7H;NO,
CsH12CINO
CgH1{NO
CoHisN
C7H5CIO
CgH3CIN2
CsHaN2O3
C4H;CIO3
C3H;CIN,O,
CgH,Ct
C7HsO3
CeHsN2O2
CsH41CIO,
C4H11CINLO
CgH1002
CoH 140
CgH1aN2
CioHug
CsH2CINO
C3HsCINO3
C7HsCIN
CeHsNO3
C4H1oCINO,
C7HoNO;
CgH13NO
CoHy7N
CgHCIO,
CsHCIN,O
C7Hs5CIO
CgHsCIN2
CsHsN2O3
C4HoCIO3
C3HgCINLO,
CgHoCl
C7HgOs
CeHsN2O2
CgH120:
C7H12N,O
CoH160
CgH1eN;
CroHzo
CsCINO,
CeH4CINO
C3HsCINO3
C7HgCIN
CeH7NO3
C7H11NO;
CgH1sNO
CgH4oN
CeHsClO,
C5H;CINL,O
C;H;CIO
CeH7CIN,
C5HeN2O3
CgH4:Cl
CyH1003
CeH10N202

Exact mass
136,07673
136,08479
136,08882
136,10005
136,12520
136,96684
136,98797
137,00323
137,01129
137,02436
137,04768
137,06074
137,08406
137,12045
137,98724
137,99848
138,00654
138,00837
138,01961
138,02363
138,03170
138,04293
138,04476
138,05599
138,06808
138,07931
138,10446
138,11570
138,14085
138,98249
139,00362
139,01888
139,02694
139,04001
139,06333
139,09971
139,13610
139,96651
139,97774
140,00289
140,01413
140,02219
140,02402
140,03526
140,03928
140,04734
140,05858
140,08373
140,09496
140,12012
140,13135
140,15650
140,96176
140,99814
141,01927
141,03453
141,04259
141,07898
141,11536
141,15175
141,98216
141,99339
142,01854
142,02978
142,03784
142,05493
142,06300
142,07423

MF
CgH140;
C7H4sN-O
CgH4s0
CgHisN2
Cs5H.CINO,
CgHsCINO
C7H4CIN
CeHgNO4
C1oHgN
C7H43NO;,
CgH7NO
CsHCIO3
C4HCIN,O,
CsHsCIO,
Cs5HsCIN,O
C7H¢CIO
CeHgCIN2
CsHgN2O3
C10HsO
CoHgN2
CsHi3Cl
C7H1203
CeH12N20;
CsH1602
C7H1gN2O
CoH0O
CgHaoN2
C4CINO3
Cs5HiCINO,
CsHsCINO
CoH/NO
C7H12CIN
CeH11NO3
CioH11N
C/H15NO2
CgH1gNO
CsMH3ClO3
C4H3CIN2O,
CgH;CIO2
CsH;CIN,O
CgHgsO:
CgHsN2O
C7H4CIO
CeH11CINo
CsHioN203
CioH100
CoH1oN2
CgH15Cl
C7H1404
CsH14N2O-
CsHig02
C7H4sN2O
C4H-CINO;
CsHsCINO,
CgHsNO,
CeH1oCINO
CgHgNO
C7H414CIN
CeH13NO3
CioH13N
C7H7NO>
C4HCIN,O5
CsHsCIO3
C4HsCiN,O,
CgHsClI
CgHsO4
C7HsNL0O,
CeHoCIO,

Exact mass
142,09938
142,11061
142,13576
142,14700
142,97741
143,01379
143,05018
143,05824
143,07350
143,09463
143,13101
143,96142
143,97266
143,99781
144,00904
144,03419
144,04543
144,05349
144,05752
144,06875
144,07058
144,07864
144,08988
144,11503
144,12626
144,15142
144,16265
144,95667
144,99306
145,02944
145,05276
145,06583
145,07389
145,08915
145,11028
145,14666
145,97707
145,98831
146,01346
146,02469
146,03678
146,04801
146,04984
146,06108
146,06914
146,07316
146,08440
146,08623
146,09430
146,10553
146,13068
146,14191
146,97232
147,00871
147,03203
147,04509
147,06841
147,08148
147,08954
147,10480
147,12593
147,96757
147,99272
148,00396
148,00798
148,01605
148,02728
148,02911



MF Exact mass MF Exact mass MF Exact mass MF Exact mass

CsHoCIN,O  148,04034 CsHsCIN 153,03453 C;HsNO3;  159,08954 CioH1eN2 164,13135
CoHgO» 148,05243 C7H/NO3 153,04259 CgH{7NO,  159,12593 CgH,CINO  164,99814
CgHgN>O 148,06366 CsH12CINO, 153,05566 C,HCIN,O3 159,96757 CsHgCINO;  165,01927
C;H43CIO  148,06549 CgH1NO,  153,07898 CeHsCIO3;  159,99272 CgHgCIN 165,03453
CeH13sCIN,  148,07673 CgH1sNO 153,11536 CsHsCINZO, 160,00396 CsH7NO3 165,04259
CsH42N2O53  148,08479 CioH1igN 153,15175 C;HgCIO,  160,02911 CgH12CINO, 165,05566
C1oH120 148,08881 C/HsCIO,  153,98216 CeHoCIN.O  160,04034 CgHsNO,  165,07898
CgH12N> 148,10005 CeH3CIN,O  153,99339 CoHgO, 160,05243 C;HeCINO  165,09204
CgH47Cl 148,10188 C3H,CIN,O; 154,01452 CgHgNLO 160,06366 CioHisNO  165,11536
C7H1603 148,10994 CgH;CIO 154,01854 CgH1sCIO  160,06549 CgHsCIO,  165,98216
CeH1gN2O,  148,12118 C7H,CIN, 154,02978 CsH4CIN,  160,07673 C7HsCIN,O  165,99339
C4H,CINO; 148,98797 CeHeN2O3  154,03784 CeH12N2O3  160,08479 C4H;CIN,Os 166,01452
CgHsCIN 149,00323 CsH44ClO; 154,03967 CioHq2N, 160,10005 CgH;CIO 166,01854
C7H3NO3 149,01129 C4sH11CIN2O; 154,05091 CgH47CI 160,10188 CgH7CIN2 166,02978
CsHsCINO,  149,02436 CoH11Cl 154,05493 CgH160s3 160,10994 C/HsN2O3  166,03784
CsH/NO; 149,04768 CgH1003 154,06300 CHisN2O,  160,12118 CeH11CIO3  166,03967
CeH12CINO 149,06074 C7/H1oN202  154,07423 CgHo002 160,14633 CsH11CIN,O, 166,05091
CgH1NO 149,08406 CoH140; 154,09938 CgH N0 160,15756 C4oH11ClI 166,05493
C7H+sCIN 149,09713 CgH1sNO  154,11061 CsH4CINOs  160,98797 CgH1003 166,06300
CeHisNO3  149,10519 C1oH180 154,13576 CeHsCINO, 161,02436 CgH1oN2O,  166,07423
C1oH1sN 149,12045 CoH1sN2 154,14700 CoH7NO, 161,04768 C;HisClO, 166,07606
C3H3CIN,O; 149,98322 CeH2CINO, 154,97741 C/H12CINO  161,06074 CsH15CIN2O 166,08729
CgHsCIO 149,98724 CsHeCINO  155,01379 CioH{NO - 161,08406 CoH1402 166,09938
C7H3CIN, 149,99848 C4H1oCINO3 155,03492 CgH4sCIN 161,09713 CoH4NO  166,11061
CeHoN20Os  150,00654 CgH1oCIN 155,05018 C7HisNOs;  161,10519 C1oH1sN2 166,14700
CsH;CIOs  150,00837 C7HoNO3 155,05824 CgHigNO,  161,14158 C7H,CINO, 166,97741
C4H;CIN,O, 150,01961 CsHisNO2  155,09463 C4H3CIN,O3 161,98322 CgHsCINO  167,01379
CgH;ClI 150,02363 CoH7NO 155,13101 CeH/CIOs;  162,00837 CsH1oCINO; 167,03492 -
CgHsOs 150,03170 CeHCIO3 155,96142 CsH7CIN,O, 162,01961 CgH10CIN 167,05018
C7HeNO,  150,04293 CsHCIN,O, 155,97266 C4oH-Cl 162,02363 CgHgNO3 167,05824
CesH11CIO,  150,04476 C;HsCIO,  155,99781 CgHgO3 162,03170 CeH14CINO, 167,07131
CsH11CIN2O 150,05599 CeHsCIN2O  156,00904 CgHsN2O2  162,04293 CgHisNO,  167,09463
CoH100; 150,06808 C3HoCIN,O3 156,03017 C/H4:CIO,  162,04476 CioHi7NO  167,13101
CgH1ioN2O  150,07931 CgHoCIO 156,03419 CeH11CIN2O 162,05599 C7HCIO3 167,96142
C7HCIO  150,08114 C7HoCIN; 156,04543 CioH1002 162,06808 CeHCINO, 167,97266
CeH1sCIN2  150,09238 CeHsN20Os  156,05349 CoHigN O 162,07931 CgHsCIO,  167,99781
CsH14N2Os  150,10044 CoH13ClI 156,07058 CsH1sCIO  162,08114 C7HsCIN,O 168,00904
C1oH140 150,10446 CgH1203 156,07864 C/H4sCIN,  162,09238 C4HoCIN,O3 168,03017
CgoH14N2 150,11570 C7H2N20;  156,08988 CeH1aN2O3  162,10044 CgHoCIO 168,03419
C/H,CINO  150,98249 CgH1602 156,11503 CioHqsN2 162,11570 CgHoCIN, 168,04543
C4HeCINO; 151,00362 CsHieN2O  156,12626 CgH1gCl 162,11753 C/HgN2O3  168,05349
CgHsCIN 151,01888 C1oH200 156,15142 CgH1503 162,12560 CeH13CIO3  168,05532
C7HsNOg 151,02694 CgHzoN2 156,16265 CrH1gN2O,  162,13683 CsHq3CINO, 168,06656
CsH1oCINO, 151,04001 C5CINO; 156,95667 CsHgCINO; 163,00362 C4oH13ClI 168,07058
CgHgNO, 151,06333 CeH4CINO, 156,99306 CoHsCIN 163,01888 CgH1203 168,07864
CsH14CINO  151,07639 C7/HgCINO  157,02944 CgHsNO3 163,02694 CgHi2N2O;  168,08988
CgoH13sNO 151,09971 CgH12CIN 157,06583 CeH10CINO; 163,04001 C1oH1602 168,11503
CqoHi7N 151,13610 C/HNOs;  157,07389 CgHgNO, 163,06333 CoHigN,O  168,12626
C;HCIO, 151,96651 CgHisNO,  157,11028 C;H44CINO  163,07639 CoHzoN2 168,16265
CeHCIN:O 151,97774 CgH1gNO 157,14666 C1oH1sNO  163,09971 CsCINO3 168,95667
C3HsCIN,O3 151,09887 CeHsCIOs  157,97707 CgH1sCIN 163,11278 C;H,CINO, 168,99306
CsH5CIO 152,00289 CsH3CIN,O, 157,98831 C/H7NOs  163,12084 CgHgCINO  169,02944
C;HsCIN, 152,01413 C;H,CIO,  158,01346 C4HsCIN,O3 163,99887 CsH12CINO; 169,05057
CeH4N2O3  152,02219 CsH7CIN,O  158,02469 CgHsCIO 164,00289 CgH12CIN 169,06583
CsHoCIO3  152,02402 CgH41CIO  158,04984 CgHsCIN, 164,01413 CgH{1NO3  169,07389
C4HoCIN,O, 152,03526 C;H41CIN,  158,06108 C;H:N>O;  164,02219 CoHisNO,  169,11028
CgoHoCl 152,03928 CeH10N203  158,06914 CeHgClOs  164,02402 CioHigNO  169,14666
CgHgO3 152,04734 CyoH10N; 158,08440 CsHgCIN,O2 164,03526 C/H3ClO;  169,97707
CrHgN2O,  152,05858 CgH15Cl 158,08623 C1oHgCl 164,03928 CeH3CIN,O, 169,98831
CeH13CIO,  152,06041 CgH1403 158,094 30 CgHsO3 164,04734 CgH/CIO,  170,01346
CsH43CIN,O 152,07164 C7H14N,O, 158,10553 CgHgN,O,  164,05858 C;H;CIN,O 170,02469
CgH1202 152,08373 CgoH150; 158,13068 C;H13CIO,  164,06041 C4H41CIN,O3 170,04582
CgHi2N2O  152,09496 CgHigN.O  158,14191 CeH13CIN,O 164,07164 CoH11CIO  170,04984
CioH160 152,12012 CsHCINO; 158,97232 CioH120, 164,08373 CgH41CIN,  170,06108
CgH4N> 152,13135 CeHsCINO, 159,00871 CoHi2N2O  164,09496 C;HioN20O3  170,06914
CesCINO, 152,96176 C7H1cCINO  159,04509 CgH7CIO  164,09679 CioH15Cl 170,08623
C/H,CINO 152,99814 C1oHgNO 159,06841 CsH47CIN,  164,10803 CoH1403 170,09430

CsHsCINOs  153,01927 CgHCIN  159,08148 CeH1eN2O;  164,11609 CgH1sN20;  170,10553



MF Exact mass MF Exact mass MF Exact mass MF Exact mass

CioH150; 170,13068 CioH11NO, 177,07898 CioH1sCIN - 183,08148 CgH4CINO; 191,07131
CoH1gN2O 170,141 CgH1sCINO  177,09204 CyH13NOs  183,08954 CgH1sCINO  191,10769
CeH.CINO3  170,97232 CoH2CIN  177,12843 CioH17NO;  183,12593 CeHoCIN2O3 192,03017
C;/HsCINO, 171,00871 CsH1gNO3  177,13649 CeHCIN;O; 183,96757 CioHgCIN;  192,04543
CgH1oCING  171,04509 CsH7,CIN2O; 178,01452 CsgHsClO;  183,99272 CoHsN2Os  192,05349
CoHCIN  171,08148 CioH;CIO  178,01854 Cs/HsCIN2O, 184,00396 CgH3CIO;  192,05532
CsH1sNO3  171,08954 CgH/CIN,  178,02978 CoHoClO,  184,02911 C7H13CIN20O2 192,06656
CgHi7NO,  171,12593 CgHgN203  178,03784 CgHoCIN,O  184,04034 CioH12N20,  192,08988
CsHCIN,O3  171,96757 C;H4,ClO3  178,03967 CsH13CIN2O5 184,06147 CoHy,CIO;  192,09171
C/HsClIOs  171,99272 CeH11CIN202 178,05091 CioH1sCIO  184,06549 CsH7CIN2O 192,10294
CeHsCIN2O, 172,00396 CioH1003 178,06300 CoH13CIN,  184,07673 CgHaoN203  192,14739
CgHCIO,  172,02911 CoH1oN2O,  178,07423 CgH12N203  184,08479 C1oHeCINO  193,02944
C/HoCIN,O 172,04034 CgHisCIO,  178,07606 CioH1603 184,10994 C7/H2CINO3 193,05057
CoH13CIO  172,06549 C7H15CIN2Q 178,08729 CoH1gN20>  184,12118 CioH11NOs  193,07389
CgH13CIN,  172,07673 CioH1aN2O  178,11061 CioHz0N20  184,15756 CgH1CINO2 193,08696
C7H12N20s  172,08479 CoH1CIO  178,11244 C/H4CINOs 184,98797 CgH20CINO  193,12334
C1oH1/Cl 172,10188 CgH19CIN;  178,12368 CgHsCINO, 185,02436 CioH/CIO2  194,01346
CoH1603 172,10994 C/H1sN0O3  178,13174 CyH12CINO 185,06074 CoH;CIN,O  194,02469
CgH1sN202  172,12118 CoHsCINO  179,01379 C1oH1CIN  185,09713 CsH11CIN2O3 194,04582
Ci1oHz2002 172,14633 CeH10CINO3s 179,03492 CgHisNOz  185,10519 CioH11CIN2  194,06108
CoH2oN:0  172,15756 CwoH1CIN  179,05018 CioH1gNO;  185,14158 CoH1oN203  194,06914
CeH4CINO3  172,98797 CoHoNO3 179,05824 CeH3CIN:O3 185,98322 CgH15CIO3  194,07097
C7HsCINO; 173,02436 C7H44CINO:2 179,07131 CgH,ClIO;  186,00837 C7H15CIN2O2 194,08221
CgHq2.CINO  173,06074 CioH13NOz  179,09463 C7H/CIN:O, 186,01961 CioH1zN202  194,10553
CoHi6CIN  173,09713 CgH1sCINO  179,10769 CyH1ClIO;  186,04476 CoH1oCIO;  194,10736
CeHisNO3;  173,10519 CoHsCIO,  179,99781 CgH11CINoO 186,05599 CgH1gCIN2O 194,11859
CoH1gNO,  173,14158 CgHsCIN2O  180,00904 CioH1sCIO  186,08114 CyHsCINO, 195,00871
CsHsCIN2O3 173,98322 CsHoCIN-O3 180,03017 CoHisCIN2  186,09238 C1oH10CINO 195,04509
C/H,CiOs  174,00837 CioHeCIO  180,03419 CgH1aN2Os  186,10044 C/H14CINO3 195,06622
CeH7CIN2O, 174,01961 CoHgCIN2  180,04543 C10H1g03 186,12560 C1oH13NOs  195,08954
CgH11ClO2  174,04476 CgHgN2O3  180,05349 CgH1gN20O,  186,13683 CgH1sCINO, 195,10261
C7H41CIN2O 174,05599 C7H13CIOs  180,05532 C7HeCINO3  187,00362 CyHsClO3  195,99272
CioH1oN20  174,07931 CeH13CIN2O; 180,06656 CgH1cCINO:, 187,04001 CsHsCIN2O, 196,00396
CoHisCIO  174,08114 CioH1203 180,07864 CoH14CINC  187,07639 CioHoCIO2  196,02911
CgH1sCIN2 - 174,09238 CoH12N202  180,08988 CioH1eCIN  187,11278 CoHoCIN:O  196,04034
C7/HsN2Os  174,10044 CgH4;CIO2;  180,09171 CoHi7NO3  187,12084 CeH13CIN2O3 196,06147
C1oH19Cl 174,11753 C7/H47CIN2O  180,10294 CeH5CIN:O3 187,99887 C1oH13CIN2  196,07673
CoH1803 174,12560 CioH1sN20  180,12626 CgHoClOs  188,02402 CoHi2N203  196,08479
CsH1sN20O,  174,13683 CgH4CINO,  180,99306 C7HoCIN2O, 188,03526 CgH7CIO3  196,08662
CeHeCINO3  175,00362 CoHgCINO  181,02944 CoH13CIO;  188,06041 C7H17CIN2O; 196,09786
C7H1CINO2 175,04001 CeH12CINO3 181,05057 CgH13CINO 188,07164 CioH1eN202  196,12118
CioHgNO,  175,06333 CioH12CIN  181,06583 CyoH17CIO  188,09679 CsHsCINOs  196,98797
CgH14CINO  175,07639 CoH11NOs  181,07389 CoH17CIN2  188,10803 CoHgCINO, 197,02436
CoH1gCIN  175,11278 C7H1CINO, 181,08696 CgH1eN2Os  188,11609 C1oH12CINO 197,06074
CgHi7NO3s  175,12084 CioH1sNO,  181,11028 CioH2003 188,14124 C7H16CINO3 197,08187
CsHsCIN2Os 175,99887 CgHsClOs:  181,97707 CoH20N20;  188,15248 CioH1sNO3  197,10519
C/HoCiO3  176,02402 C7H3CIN2O2 181,98831 C7HsCINO3  189,01927 C7H3CINO3 197,98322
CsHgCIN2O, 176,03526 CoH/CIO,  182,01346 CsH12CINO, 189,05566 CyH/CIO3;  198,00837
C1oHgO3 176,04734 CgH/CIN,O  182,02469 CyH1sCINO  189,09204 CgH;CIN,O, 198,01961
CgHeN:0,  176,05858 CsH11CIN203 182,04582 CioH20CIN  189,12843 C1oHCIO; 198,04476
CgH13CIO,  176,06041 CioH¢1CIO  182,04984 CoHigNO;  189,13649 CgH41CINO 198,05599
C7H1sCIN:O 176,07164 CoH11CIN,  182,06108 CsH7CIN2O3 190,01452 CeH15CIN2O3 198,07712
CioH12N20O  176,09496 CsH1oN2Os  182,06914 CgH1.ClOs;  190,03967 CioH1sCIN,  198,09238
CoH7CIO  176,09679 C/HsClIO3  182,07097 C7H,,CIN2O, 190,05091 CoH1sN203  198,10044
CsH¢7CIN,  176,10803 CeH15CIN2O2 182,08221 CioH1oN202  190,07423 CioH1sN202  198,13683
CsH1sN203  176,11609 CioH1403 182,09430 CgH15CIO,  190,07606 CgHsCINO3  199,00362
CyH2003 176,14124 CgH1aN20;  182,10553 CgH15CIN2O  190,08729 CoH10CINO, 199,04001
CgHoN20,  176,15248 CioHigN2O  182,14191 CqoH1oCIO  190,11244 C1oH15sCINO 199,07639
CeHsCINOs  177,01927 C7/H.CINO; 182,97232 CoHieCIN;  190,12368 CioH17NOs  199,12084
CiHsCIN  177,03453 CgHsCINO, 183,00871 CgHigN2Os  190,13174 C7HsCIN2Os 199,99887
CgH/NO; 177,04259 CgH1oCINO  183,04509 C7H1CINOs 191,03492

C7H2CINO; 177,05566 CeH14CINO; 183,06622 CioHgNO3  191,05824



NATURAL ISOTOPIC ABUNDANCE



Atom
Ag
Ag
Al
Ar
Ar
Ar
As
Au
B
B
Ba
Ba
Ba
Ba
Ba
Ba
Ba
Be
Bi
Br
Br
C
C
Ca
Ca
Ca
Ca
Ca
Ca
Cd
Cd

List of isotopic natural abundance of some elements

Mass
108.904755
106.90509
26.981539
39.962383
37.96273
35.967545
74.92159
196.96654
11.009305
10.012937
137.90523
136.9058
135.90456
134.90567
133.90448
131.90504
129.90628
9.012182
208.98038
78.918335
80.91629

13.003355

12

45.95369

43.95548
42.958767
41.95862
39.96259
47.952534
110.90418
109.90301
107.90418
115.904755
113.90336
112.9044
111.902756
141.90924
139.90543
137.90599
135.90714
36.965904
34.968853
58.933197
53.93888
52.94065
51.94051
49.946045
132.90543
62.939598
64.927795
157.92441
155.92528
163.92917
162.92873
161.92679
160.92693
159.92519
169.93546
167.93237
166.93205
165.93028
163.9292
161.92877
152.92122
150.91985
18.998404
57.933277
56.935394
55.93494

%
48.161
51.839
100
99.6
0.063
0.337
100
100
80.1
19.9
.7
11.23
7.85
6.593
242
0.101
0.106
100
100
50.69
49.31
11
98.9
0.004
2.086
0.135
0.647
96.941
0.187
12.8
12.49
0.89
7.49
28.73
12.22
2413
11.13
88.43
0.25
0.19
24.23
75.771
100
2.365
9.5
83.79
4.345
100
69.17
30.83
0.1
0.06
28.2
24.9
25.5
18.9
2.34
14.9
26.8
22.95
33.6
1.61
0.14
52.2
47.8
100
0.28
2.1
91.72

Atom
Fe
Ga
Ga
Gd

Mass
53.939613
70.9247
68.92558
157.9241
156.92395
155.92212
154.92262
153.92087
151.91978
159.92705
75.9214
73.92118
72.92346
71.92208
69.92425
2.014
1.007825
4.0026
3.01603
173.94005
179.94655
178.94582
177.9437
176.94322
175.9414
203.97346
201.97061
200.97028
199.9683
198.96825
197.96674
195.9658
164.93031
126:90447
114.90388
112.90406
190.96059
192.96292
40.961826
39.964
38.963707
77.9204
85.910614
83.91151
82.91414
81.91348
79.91638
138.90634
137.9071
7.016003
6.015121
174.94077
175.94267
25.982594
24.985838
23.985043
54.938046
94.90584
93.90508
91.90681
99.90748
97.9054
96.90602
95.90468

15.000108

14.003074
22.989767
92.90638
142.9098

%
5.9
39.892
60.108
24.84
15.65
20.47
148
2.18
0.2
21.86
7.44
35.94
7.72
27.66
21.24
0.015

199,985

100
1.37e-06
0.162
35.1
13.629
27.297
18.606
5.206
6.87
29.86
13.18
231
16.87
9.97
0.15
100
100
95.7
43
37.3
62.7
6.7302
0.0117
93.2581
0.35
17.3
57
11.5
11.6
2.25
99.9088
0.0902
92.5
7.5
97.41
2.59
11.01
10
78.99
100
15.92
9.25
14.84
9.63
2413
9.55
16.68
0.37
99.63
100
100
12.18

Atom
Nd
Nd
Nd
Nd
Nd
Nd
Ne
Ne
Ne
Ni
Ni
Ni
Ni
Ni
Np
(6]
(8}
@)
Os
Os
Os
Os
Os
Os
Os
P
Pb
Pb
Pb
Pb
Pd
Pd
Pd
Pd
Pd
Pd
Pr
Pt
Pt
Pt
Pt
Pt
Pt
Rb
Rb
Re
Re
Rh
Ru
Ru
Ru
Ru
Ru

Mass
141.90771
149.92088
147.91689
145.91312
144.91257
143.91008
21.991383
20.993843
19.992435
61.928345
60.931057
59.930786
57.935345
63.927967
237.0482
17.99916
16.99913
15.994915
189.95844
188.95813
187.95586
186.95573
185.95383
183.95248
191.96147
30.973763
206.97588
205.97444
203.97302
207.97662
109.90517
107.90389
105.90348
104.90508
103.90403
101.90563
140.90765
189.95992
197.96786
195.96492
194.96477
193.96266
191.96101
86.90919
84.9118
186.95575
184.95296
102.9055
103.905426
101.90435
100.90558
99.90422
98.90594
97.90529
95.9076
35.96708
33.967865
32.971455
31.97207
122.90421
120.903824
44.,95591
77.917305
76.919914
75.91921
73.92248
81.916695
79.91652
29.97377

%
27.13
5.64
5.76
17.19
8.3
23.8
9.25
0.27
90.48
3.634
1.14
26.223
68.077
0.926
100
0.2
0.04
99.76
26.4
16.1
13.3
1.6
1.58
0.02
41
100
22.1
24.1
1.4
52.4
11.72
26.46
27.33
22.33
11.14
1.02
100
0.01
7.2
253
33.8
32.9
0.79
27.83
7217
62.6
37.4
100
18.6
31.6
17.1
12.6
12.7
1.86
5.54
0.02
4.21
0.75
95.02
42.64
57.36
100
23.77
7.63
9.36
0.89
8.74
49.61
3.1

Atom
Si
Si
Sm
Sm
Sm
Sm
Sm
Sm
Sm
Sn
Sn
Sn
Sn
Sn
Sn
Sn
Sn
Sn
Sn
Sr
Sr
Sr
Sr
Ta
Ta
Tb
Te
Te
Te
Te
Te
Te
Te
Te
Th
Ti
Ti
Ti
Ti
Ti
Ti
TI
Tm

Mass
28.976496
27.976927
153.92221
151.91972
149.91727
148.91718
147.91483
146.9149
143.912
123.90527
121.90344
119.9022
118.90331
117.90161
116.902954
115.90175
114.90335
113.90279
111.90482
87.90562
86.90888
85.90926
83.91343
180.948
179.94746
158.92534
125.90331
124.904434
123.902824
122.904274
121.90305
119.904045
129.90623
127.904465
232.03806
46.951763
45.95263
49.944794
48.947872
47.94795
204.9744
202.97232
168.93422
50.943962
49.947163
185.95436
183.95093
182.95023
181.9482
179.9467
88.905846
173.93886
172.9382
171.93637
170.93633
169.93475
167.9339
175.94257
69.92532
67.92484
66.92713
65.92603
63.929146
93.90647
91.90504
90.90565
89.9047
95.90827
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appendix ¢

ALKANES

ALKENES
VINYL 7
TRANS =
cis &
VINYLIDENE /7
TRISUBSTITUTED £~/
TETRASUBSTITUTED £/
CONJUGATED £7-£7
CUMULATED >C =C=CH,
cveLic

ALKYNES
MONOSUBSTITUTED
DISUBSTITUTED

MONONUCLEAR AROMATICS

BENZENE
MONOSUBSTITUTED

1,2-DISUBSTITUTED
1,3-DISUBSTITUTED
1,4-DISUBSTITUTED
1.24-TRISUBSTITUTED (Y
1,2,3-TRISUBSTITUTED (X
1,35-TRISUBSTITUTED (Y

ALCOHOLS AND PHENOLS
FREE OH

OO Qo

INTRAMOLECULAR BONDED (WEAK)
INTRAMOLECULAR BONDED (STRONG)

INTERMOLECULAR BONDED

SATURATED TERT.
HIGHLY SYMMETRICAL SEC.

SATURATED SEC.

a-UNSATURATED OR CYCLIC TERT.}

a-UNSATURATED SEC.
ALICYCLIC SEC. (5 OR 6-
MEMBERED RING)
SATURATED PRIMARY

a-UNSATURATED TERT.
a-UNSATURATED AND
a-BRANCHED SEC.
Di-a-UNSATURATED SEC.
ALICYCLIC SEC. (7 OR 8-
MEMBERED RING)

a-BRANCHED AND/OR
a-UNSATURATED PRIM.

! May be absent
Frequently a doublet
3Ring bending bands

Characteristic group frequencies. The position of narrow absor
intensity. Broader absorption regions are indicated by a heavy bar.
bands between 6 and 7 um, three of medium intensity,
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For example, a monosubstituted mononuclear aromatic may have four



(um)
ACETALS

KETALS

ETHERS
ALIPHATIC
AROMATIC (ARYL — O — CHg)
VINYL
OXIRANE RING
PEROXIDES (ALKYL AND ARYL)
PEROXIDES (ACYL AND AROYL)
CARBONYL COMPOUNDS

KETONES
DIALKYL (——CH2COCHz—)
AROMATIC
ENOL OF 1,3-DIKETONE
0-HYDROXY ARYL KETONE

ALDEHYDES

DIALKYL
AROMATIC

CARBOXYLIC ACIDS
DIMER
CARBOXYATE ION

ESTERS
FORMATES
ACETATES
OTHER UNCONJ. ESTERS
CONJUGATED ESTERS
AROMATIC. ESTERS
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*Three bands, sometimes a fourth band for ketals and a fifth band for acetals.
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LACTONES
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*Tables relating to these absorptions are found in Appendix E.
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CHART 1. CHEMICAL SHIFTS OF PROTONS ON A CARBON
ATOM ADJACENT (x -POSITION) TO A FUNCTIONAL

GROUP IN ALIPHATIC COMPOUNDS (M—Y).
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M—CH,R M i |

M-C=C
o

M-C=C |
b

M-9¢ ® |

M-F

(e]e
—

M-Ci . ° |

M-Br ° I
.

ES
|
o
X

M-0C(=0)R . S |

M-0C(=0)¢ .

M- 0C(=0)CF,

M-OTs* . °

M-C(=0JH o

()
oo
—

M-C(=0)R .

M-C(=0)¢ ! o

M-C(=0)OH .

e |00
—

M-C(=0)OR

O00j]ooO

L an 4

M-C(=OINR,

M-C=N |
(] <]

M=NH,

[ X )
o

M-NR,

M-N¢R

00joo
-—

M-N'R, ‘

M= NHC(=0JR LR

- 4 o
M-~NO, ol

220 four proton magnetic resonance spectrometry



4 2 5 8 6 4 2 4 8 6 4 2 3 8B 6 .4 2 2 8 6 4 .2 1 86 4 20

oo0ojoo

100

|

(7]

X

o o |00
OO0
-—

o0o0ojoo

M-P*Cl, 21

*OTs is —0,S— O CH,

appendix a 221



BNV .QTG—.,C

s [earwayd
*7-7 23y

S}U3A)0S

(AJewiud))

(AJepuodas) )

(Aserysay)

(AJeudajenb))
saukye
SajlJ{iu
sauaJe
sauay|e
|JEW0JR0J343Y
saulyjawoze
S3U04aNoIYY
.Jplwe 'sJ3}sd
spie
sapAyapie
S3U0}3Y

|

l

SuIp[aIyS

oY) Uo

ANISu9(J 931y Y} JO QUANuy 1°1°C

"spunodwod J1ueSIo Ul 19[oNU I, JO SIIYS [ednuay)

HIZ

"[-C 2an3yy

EHI-W
1Adoudoafka

lNIun

EH3-X
saukyle

sjoyoaije

sauaye
sauaJe
$31JEW0JR043}3Y

saphyapie
HO-sp1e Jndxoqued

ZHN-saulwe
HS-Ssloyoadjeotyy
HO-S|oyodje
HO-s)ouayd



9TH
*pasn 8q 3snu santea Iaybty wdd ¢ 0-£°0 IUSATOS Sse 1DAD uOMAn

"posn 9gq 3jsnu saniea

zom0T wdd £70-7°0 JusaTos se f10ad/%adosfa> 0 fadostad o3
€L°T NEO-
651 TAuayd HNOD-
6€°1 ¢ (1A31®) NOD-
6e° T ZHNOD- vy
vL T TAusaydood- D
6v° 1 TAqTR000- Il
67" 1T nooo- O
80°Z T1&Ausydoo-
85°T TAqT1e0D-
26°1 TAusyds-
€9°1 1Ay1eS- G
£€9° T HS-
£€€°¢C TAuaydooOHN-
X4 TANTRO0D (TANT®) N~
€2°C TANTRODHN-

(q 0%ad 203 95°2 E(1h3TR) LN-
9v°z T (1ANTR) +HN-
(e ofa z03 {1£°¢ A3 CHN-
1€°¢ LEan-
6£°2 TAuayd (TA4TR)N- N
ST°¢ Naxcmgamz|
v 1 (TATe) N-
09°T 1AM TeHN-
69°1 Zun-
€T ¢ 1Auaydodo-
86°2C TAYTe000-
68°¢C T1&Ausydo- O
Le-z TAMTeO-
9% -z HO-
62°2 ag-
8y -2 10-
ST € - H
S8° 1 1Ausyd-
LL°T TAusydp=p-
6°1 TAyTRD=D- 9
ST HO=D-
€€ T -D=D-
LTH -d @8s T&yTR-
kS
2z ¥ 3usn3tasqgnsg
z 1 z 4
Y+ ¥24¢200 = uhy HY,

. *(¥86T) €69 ‘T °say ‘uben *bio

‘uebtpen "y -3 ‘Axxeg "y'7T ‘T1od ‘W°H °°9S { (SWL 03 @at3elax wdd ut 9)
9% 'Y senoas ousTAUISK 36 337US TeOTWaUD-H ou3 30 uoT3eutIsa

SANVYNIV ddILNLILSENS

dINN-H,

STH

8°p IpauUTWIS}OpP
T°S ipajewTlsSa
€1 TAusayd-
8°0 HOOD- HOOD _
ST TAqTR-0- HD
S T :onTea aseq €4n0”
:o1dwexa
1 NO-
L*O T4 Te-000- o)
8°0 HOO0D- 1
(A 1AM12-00- QO
1 OHD-
0'1 TAy1ER-5- G
0o'¢ ZoN-
0°1 ZrhyTRe-N~- N
0'1 CHN-
62 T4&uayd-020-
Lz TAYTe-000-
£°C TAuayd-o- O
ST TAyTR-0~
LT HO-
vt - 7
6'1 ag- y
0z - H
€°1 TAusyd-
6'0 -2:0-
8°0 ~D=D~- 0
0'o0 TAyTR-
T
A jusnilTisqnsg
1 T
€,2 T . AN 4
T4 05T = mmammow 2 L+ se 1 = Galuuo,
€ 4

(SHIL 03 sat3erax wdd ut 9)

SoURNTY PO3INITISANSATO4 UT 3IFTYS TeOTWSYD Y3 JO UOTIBWTIST

SANVMTY dITLNLILSENS

HWN-H,



09CZH

SSCH

20 9T°0 8v°0 ¢ (t120) 0a-
z0°o- z0"0- zz°0 € (tuoy1s-
820 81°0 9€°0 ND-

[ oL" Z°on 9°0n TAusayd-N=HD-
Le"o 12°0 080 1800-
9€°0 zz o ¥8°0 1000-
L1°0 oT1°0 19°0 ¢unoo-
Lz°o L1°0 060 TAuayd-00o-
61°0 60°0 oL ¢ (*H5) Ho000-
12°0 1170 o fuo000- |,
Lz*o 81°0 $8°0 Hood- O
[4Ake) €1°0 Ly 0 TAusyd-0o- mw
50°0 50°0 TR & (fu2) 200-
0z'0 €1°0 £9°0 1581000~
1z°0 pT°0 z9°0 $H500-
62°0 zz'o 9570 OHO-
T s€°0 9,70 10%0s-
€€°0 9z°0 09°0 tuofos-
ST°0- 60°0- 90°0 TAusyd-s- S
yzo- oT°0- 80°0- Hos-
zz°0- 91" 0- 80°0- HS-
8€°0 9z°0 $6°0 on-
Lg"o 1£°0 85°0 ON-
0z°0 0z*0 L9°0 TAuayd-N=N-
ss°0- 80°0- 09°0- HNEN-
20°0- s0°0 9T 0- 1000 (1) N-

82 0- L0 0- Z1°0 Cooomn- N
€70 9€°0 69°0 -1 S (Cuoy n-
L9" 0~ 8T°0- 99°0- ¢ (tuo) n-
89°0- zz 0- og-o- €uonn-
59°0- sz o- sLe0- %hN-
£ € 2 X 3Uan3T3ISqng

10°0- L0°0 50°0- tus%oso-
80°0- 60°0 60°0- T4Auayd-p00-
£1°0- £0°0 sz°0- £ 10000~
€2°0- S0°0- 6Z°0~ TAusyd-o- Q
£v°0- o1°0- 9y °0- €uoluoo-
b o- 60°0- gp-o- $100-
syeo- Z1°0- 95°0- * HO-
00°0 1z°0- 6£°0 I-
0" 0- 80°0- 81°0 ag- |
60°0- z0°o- £0°0 - V
0z 0- 00°0 9z°0- a- H
o1°0 0oz o LE°O TAusyd-
00°0 z0°0 61°0 T4Ausyd-n=0-
10°0- zo°o- S1°0 HO=D-
910~ T10°0- S1°0 TAusyd-HD=HD-
o1 0- £0°0- 90°0 CHo=HD-
Lo"o- Lo"o- L0*o- HO%HO-
oT1°0 €1°0 v9°0 f100- 0
0z°0 P1°0 z€*0 €ao-
00°0 00°0 00°0 10%H0-
127 0- 80" 0- 20°0 € Cuoyo-
81°0- 80" 0- €1°0- ¢ (tno)Ho-
L1r0- 90°0- p1°0- Cuo%uo-
zz o- z1°0- oz*o- Suo-
0 o o H-
Py 2 2 X 3usn3itisqng
z e
Y2 + 9271 ﬁ:m .

(SWL 03 @AT3erax wdd ut ) suszusg ut

SILD3443 ININLILSENS ' ANIZNIG

M&(‘w‘.:**—

suojoxd-bhuty

°U3 30 3ITUS

TeSTWSYD dY3 U0 3IuSN3ITISANS © Jo 309334

SLD3JJF ININLILSENS ‘INIZNIG

M&("ﬁl*LP



STZH
OCTCH

" (dusTeyiydeuophyrp-z /| ur
S® yons) Hurx pssny e 30 3xed sT bButa OTjewoxe ue o3 pa3ebnluoo
PUOq s1qnop ayz 3Tt pasn ®q 03 ST ,paxty ‘oT3ewoxe,, JuUBWLIOUT By

(€
-sjus ‘S3usn3irisqns 1syjo oy pe3ebnluoo st IUSINITISANS D=p sy3 10 puoq
=] no ° X —_
-N3T3ISANS TRUOTITPPE O3 pa3ebnluoo ST 3usn3TISQNS ay3 10 puoq TAnOP 343 x8Yy3T® 3T pesn aq o3 ST uP93®bnfuocs H=p, JuswLISUT ayg (
Tqnop 8Yy3l I3Yy3te JT pasn 39 o3 ST ,pe3jebnluoo, jusweIour Byl (1 *®IN3IdNIIS OT7240 ® Jo 31ed B1E pPuoq STqnop sy pue
IUSN3TISqns ay3 3JT peasn 9q o3 st ,burx T&3Te, 103 JusweiouT ayg T
88°0 18°0 P11 I-
99°0- ve-o- €€ T ¢ (Yu0%HD0) 0do- 55°0 <p 0 L0°T w1
L9°0 88°0 99°0 ¢ (¢€H0ZHDO) 0d- Mwuw Mﬁm 80°1 T0- M
SS°0 SL™O LZ°0 NO- 1- v o~ VST -
10° 1 97T I1°1 NHUOUI 60°0 6T°0 S9°1 Pe3n3risqns-o orjewoxe-
9%°0 86°0 Le"1 N0~ SO0~ - 091 PSXTJ OT3PwOIE-
9%°0 10°1T 8L"O (1 pe3ebnluod ¥000- MW Lo*o- 9€°0 8€°T uotae3dk 9913 oT3ewore-
SS°0 8T/ T 08°0 P23BTOST YO0~ <1 0 8€°0 Ly°O 0z~
zeto 86°0 08°0 (1 pe3ebnluoo HOOD- m_w 500~ z0'0 ve' T (zP®3®bnluco H=p-
L0 1 L6°0 Pe3BTOST HOOD- £¢-0- 60°0- 00°T P33BTOST Do
vL"0 16°0 90" 1 (1 PeIebnluos oo- 90°0- 80°0- 69°0 NOZHD f0olyo-
Lg8°0 Z1°1 ©oT'T po3eTOST 0D- 2z o= £T1°0- 1L°0 5%y
LT°1T $6°0 zo'1 OHO- 80°0- o1*o- 8c*0 NZHo-
6%°0 19°0 89°1 Sdas- mm.w- 10°0- ¥9°0 OMmo.. 9
Lv°0 s¥°0 - ¥6°0 NDS- 19°0 99°0 e
zo'o 9070 1 400S- o 1z2°0 ze'0 9970, Zaho-
€6°0 9T1°1 SS°T aCos- vo*0- 11°0 0.0 I8 15 ‘3 tx ‘xpo-
"0 L9-o Lz°1 ¥0s- Zeo- 6270~ S0°1T ST3RWOIR-CH)-
€170~ 62°0- "1 Nmml mm.on sz o- 69°0 (TBUTT ThyTE-
z9°0 o£ T L8°1 ON- ‘o- zz°o- $p°0 Ao
L9°0 11°1 6€°2 TAusyd-N=N- 0 o o T ﬁ:..
¢L 0~ LSO~ 80°¢C juany YOON-
. . . ~T3isqns Aue ¥
6670~ £sro- Lt ‘pe3eInjesun ¥ ‘,¥uN- SURI, 510 ek, ¥ 3juen3Tisqng
66 "0O- £G6°0- LT°T pa3jervanjesun ¥ ‘¥YHN- 2
T2°1- 9Z°1- 08°0 ot3eydrte ¥ ‘ZyN-
1¢°1- 9¢°1- 08°0 oT3eydrie ¥ ‘¥HN-
1271~ 9¢°1- 080 ¢HN- waby suex3y
9 0~ Sg 0- 1T°¢ 4000~ ~
00" T- 090~ 121 pejeiniEsun ¥ ‘¥o- () nonm\ mcmuus . mﬁoN . Ewmu + sz'g = munuwv
12°1- LO° T~ zz°T otyeydrie ¥ ‘yo- u sToy
. m:muuu mﬂoN EmmN ¥ 3jusn3zt3isqng (SWI 03 saT3eTer wdd ut 9)
puod sTqnog e 3e suojoig jo IFTYS TeoTWRYD Byg,
4
qINY ALIAILIAAY ‘SANINTVY dI08 XLIAILIAAY ‘SANIATY

HINN-H, HIN-H,




append:x c. BC correlation chart for chemical classes.

= H or alkyl subsituents 3¢ Correfation Chart for Chemical Classes

Y polar substituents 220 200 180 - 160 140 120 100 80 60 40 20 0 -20

Acyclic hydrocarbons
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~CH,
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I

i
— C..
[
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CaHg -~ [TTTTTTT YT R e S at By et bbbk Bl EERREE

CaMg 10 CogHy - L L ‘Y ST S S —

Alkenes =C ~ R shemomemsmme
H,C=C—R
H,C=C ~Y B e e R e e S Itabet
C=C—-C=C~

Allenes =C= = ]

C=C=C |~ — eovomm——y e — — — ] et e e ] —_

R e e L — b e e e e e e ]

Alkynes : = C—R m——
¢=C-R - b L b~ — omvahommes o e e e e d L
C=C-Y e (NS IS, SN b e e ———— et — |~ _ _ __]

Aromatics ) .

Ar-R L] — — G, — o o o e e L e L] ———— e ]
Ar=Y ] - i e Siani ] SoE R T NS S

Heteroaromatics =~ == = po———f——— p— -
Alcohols C=OH  b— et L —r— T P R
Ethers C"‘O"‘C R ] e e s Rt W DS - T T T r s
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c-S-R e e e et e S : B e e
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C-SO;—R -~ T IRt il kel mi s bt S
Aldehydes, sat.
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Aldehydes, «, §—unsat.
R—~C=C—-CH=0
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Carboxylic acids, sat.
RCOOH ===~ T e—— — (] e S
Salts RCOO~ = == R B e e e RS
Carboxylic acids, ’
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R—C=C—COOH
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Esters, «, S—unsat. S W SSR— e e — |t e oy e e e ] [PV S b ] [T
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— — — e ey — — — L L L]

Continued on next page
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appendix c (continued)
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