
To go to a specific Delta Mass:
Put the Mouse Pointer on the top of Page 1. Hold down the <ctrl> 
key and press the <F> key. In the displayed box type the whole 
number of the Delta Mass you want to go to. Do not use the sign of 
the Delta Mass.

Delta Mass 
Nominal Group/Element (1) Group/Element (2) Comment

0 imidazole ring furan ring
1 CH3SO2 group NH2SO2 group
1 methyl on aromatic ring amine on aromatic ring
1 CH2NH2 group CH2CH3 group
1 nitrogen in heterocyclic aromatic ring phenyl aromatic ring
1 amine on aromatic ring phenol ring
1 N in six membered heterocylic aromatic ring aromatic ring no nitrogen incorporated
1 insertion of N in place of carbon in 5-membered heterocyclic ring no insertion 
1 TBDMS derivative attached to two NH groups TDDMS derivative inserted on O and one in group on aromatic ring
1 CH2NH2 on aromatic ring CH2OH on aromatic ring
1 acid on aromatic ring amide on aromatic ring
1 acid and amide on aromatic ring two acids
1 methyl and methoxy on aromatic ring dimethylamine on aromatic ring
1 methoxy on aromatic ring N-methyl group on aromatic ring
1 methyl on pyrimidine ring methyl on pyrimidine ring
2 MS2 of a M+2 isotope ion in compound such as Br, Cl MS2 of a M+2 isotope ion in compound such as Br, Cl
2 two fluorines on aromatic ring one chlorine on aromatic ring
2 cyclopentyl ring furan ring
2 alkene alkyne group
2 Sulfonyl fluoride Sulfonic acid
2 OH on aromatic ring with nitrogen in ring NH2 on aromatic ring with no nitrogen in ring
2 aromatic ring aldehyde methoxy ether of phenol
2 3-methylbutylamide group piperidine amide group
2 two methyls on aromatic ring methoxy on aromatic ring
2 ethyl on end group of aromatic ring substituent methoxy on end group of aromatic ring substituent
2 hydroxy on aromatic ring methyl on aromatic ring
2 TBDMS derivative attached to two NH groups TBDMS derivative inserted on two OH groupson aromatic ring
2 benzofuran ring (one oxygen in ring) piperonyl ring (2 oxygens in ring)

The Group/Element agreements below have been observed in the evoluton of actual 
spectra using the Hybrid Search.

There are Group/Element (1) and Group/Element (2). One will be associated with the 
model compound’s spectrum and the other with the Hybridized spectrum. Care should be 
taken in deciding which is associated with which. The Delta Masses in this table are 
absolute. The values in the Hit List can be positive (not proceeded by a + sign) or by a - 
(negative, specified). If the Delta Mass is positive (+) the group with the higher mass of 
the two corresponding groups is associated with hybridized spectrum. If the Delta Mass 
is negative (-) the group with the higher mass is associated with model spectrum.

Delta Mass Guide for EI
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Delta Mass 
Nominal Group/Element (1) Group/Element (2) Comment

2 morpholine ring piperidine ring, thus difference of CH2 vs O
2 two Nitrogens in heterocyclic ring instead of all carbon phenyl phenyl ring
2 aromatic ring with 2 fluorines and one chlorine aromatic ring with two chlorines
2 aromatic ring with two fluorines aromatic ring with one chloro
2 SH on aromatic ring chloro on aromatic ring
2 carbonyl end group hydroxyl end group
2 benzhydrol OH group converted to benzophenone, CO group
2 oxygen in aliphatic ring to yield ether functionality just methylenes in aromatic ring
2 butyl group on aromatic ring methoxyethyl group on aromatic ring
2 isobtyl group, on N methoxyethyl group, on N
2 methoxy on acetophenone vs ethyl on acetophenone
2 hydroxy on aromatic ring fluorine on aromatic ring
3 3 deuteriums all hydrogen
3 fluoro on pyridine ring fluoro replaced by NH2 group Nitrogen Rule
3 methyl on nitrogen in two ring system sulfur sulfur isotope might help
4 CH2Cl CO2H
4 methyl on aromatic ring fluorine on aromatic ring
4 cyclobutyl carbomethoxy TMS
4 methoxy on aromatic ring chlorine on aromatic ring
4 aromatic ring 6-membered ring monounsaturated cyclohexane
4 propyl group propynyl group
4 thiophene ring pentyl group
4 two chlorines on aromatic ring 4 fluorines on aromatic ring
5 nitro and fluroine on aromatic ring two chlorines on aromatic ring
5 thiophene ring pyrazine ring
5 methoxy on aromatic ring cyano on aromatic ring
5 fluorine on phenol, both TMS derivatives methyl on a aniline, both TMS derivatives
5 chlorine, acid chloride CH2CN group on furancarbonyl group
5 pyridine thiophene
6 thienopyridine ring isoquinoline ring
6 acetyl on aromatic ring two fluorines on aromatic ring
6 thiophene ring benzene ring
6 fluorine on azaindole ring (nitrogen in ring) cyanol on indole ring (no nitogen in ring)
6 two fluorines on aromatic ring one methoxy on aromatic ring
6 chloro on ClCH2 on thiophene ring propyl on thiophene ring
6 benzoyl group hexanoyl group
6 thiophene ring phenyl ring
6 ethynyl -CCH replacement of fluorines
6 thiophene ring trimethylsiloxy on ring
6 bromo on aromatic ring CF3-O on aromatic ring group
7 N-methylindole group on beta carbon of norfentanyl 2,5-dimethoxyphenyl group on B-carbon of fentanyl
7 cyano on aromatic ring fluorines on aromatic ring
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Delta Mass 
Nominal Group/Element (1) Group/Element (2) Comment

7 cyano group on aromatic ring fluorine on aromatic ring 
8 thiophene ring methylphenyl ring
9 chlorine on carbonyl dimethylamine on carbonyl
9 cyano on end of aliphatic chain hybroxy on end of aliphatic chain
9 trimethyloxycarbonyl group on aromatic ring dimethylaminosulfonyl group on aromatic ring 
9 thiophene ring aminophenyl ring
9 chloro on aromatic ring cyano on aromatic ring isotope for chlorine ring

10 CF3 group carbomethoxy group
10 carboxylic acid on species chlorine on species
10 ethoxy on aromatic ring chloro on aromatic ring
10 bromo on aromatic ring two chlorines on aromatic ring
10 three chlorines on aromatic ring chloro and bromo on aromatic ring isotopes should be helpful
10 cyclopentenylcarbonyl group benzoyl group
10 fluorine on chain ethyl on end of chain
10 nitrile on pyrazole ring amino on pyrazole ring
10 CF3 on aromatic ring bromine on aromatic ring group isotopes should be helpful
10 furanyl group phenyl group
10 furanyl fenatyl phenyl fentanyl
10 alkyne ethyl group
10 nitro on aromatic ring with one nitrogen in ring chloro on aromatic ring with 2 nitrogens in ring
10 cyano on nitrogen containing heterocyclic chloro on heterocylic ring containin 2 nitrogens
11 methyl on amine cyano on aromatic ring
11 nitro on aromatic ring chloro on aromatic ring isotope for chlorine ring
11 pyridine ring imidazxole ring
11 two methyl on aromatic ring thiophene ring CH2CN group on thiophene rfing
11 imidazo[1,2-a]pyridine Quinoline
11 nitro on aromatic ring chlorine on aromatic ring isotopes should be helpful
12 acetyl on aromatic ring methoxy on aromatic ring
12 fluorobenzene group thiophene group 
12 fluorine on aromatic ring methoxy ether of phenol
12 methyl ether on aromatic ring fluoro on aromatic ring
12 two fluorines in aromatic ring chloro and methyl on aromatic ring
12 cyclopropyl group ethyl group
12 vinyl group attached to aromatic ring methyl group attached to aromatic ring
12 aldehyde on aromatic ring hydroxy on aromatic ring
12 oxygen in chain oxygen replaces two CH2CH2 group in chain
12 CH2 group bridging OH and CH3 on aromatic ring to generate 

dihydrobenzofuran
OH and CH3 on aromatic ring

12 methoxy on aliphatic ring isoproyl on aliphatic ring
12 ethyl and methyl attached to Carbon ethyl and methyl with CH2 added to form 5-membered ring
12 C5 alkyl carboxy group
12 C5 alkyl chain cyclohexyl group
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Delta Mass 
Nominal Group/Element (1) Group/Element (2) Comment

12 three methyls on aromatic ring methoxy on aromatic ring
12 1-piperidinyl group diethylamino group
12 NHNH2 group propyl group
12 oxygen in group carbonyl in group
12 methoxy on aromatic ring fluorine on aromatic ring
13 nitrogen in piperidinamine ring with one less methyl on ring no nitrogen
13 methyl on aromatic ring with nitrogen in aromatic ring no methyl on aromatic ring, no nitrogen in aromatic ring
13 NCH3OCH3 next to carbonyl replaces ethyl ester
13 pyridine ring on aromatic ring benzyl ring on aromatic ring
13 NHCO in six-membered ring CH2O in six-membered ring
13 propyl group adjacent to carbonyl CH2NH2 group adjacent to a carbonyl
13 methoxy on carbonyl dimethylamine on carbonyl group
13 methyl on ring and nitrogen in ring two methyls on ring
14 three fluorines on aromatic ring 2 chlorines on aromatic ring
14 ethyl acetyl group
14 insertion of methylene to give 6-membered instead of 5-membered 

nitrogen-containing ring
14 methyl on aromatic ring phenyl
14 acid on aromatic ring methyl ester on aromatic ring
14 CH2OH group on piperidine ring acid group on piperidine ring
14 CO group CO group replaces CH2
14 CHCl2 group on carbonyl CF3 group on carbonyl
14 diethylamide morpholine amide
14 five membered nitrogen ring six-membered nitrogen ring
14 hydrroxy group with external ring system attached to aromatic ring no hydroxyl group, benzene ring with no fused ring
14 methyl ester on aromatic ring ethyl ester on aromatic ring
15 NH inserted in five membered aliphatic ring NH in six membered aliphatic ring
15 acetamide acetohydrazide
15 NH2 and no methyl on aromatic ring substituent CH3O on end group on aromatic ring substituent
15 aromatic ring amide methyl ester
15 amide between two aromatic rings ketone between aromatic rings
15 primary amine on aromatic ring hydrogen on aromatic ring
15 fluorine on aromatic ring with nitrogen on ring chlorine on aromatic ring
15 amide on aromatic ring methyl ester on aromatic ring
15 another nitrogen in 5-memberted aromatic ring plus methyl group just 2 nitrogen in 5 membered aromatic ring
15 N-methyl in six-membered reing just CH2s in ring
15 nitrogen in aromatic ring no nitrogen in aromatic ring and hydroxyl group
15 methyl on benzopiperazine ring (2 nitrogens) methoxy on tetrahydroquinoline ring (1 nitrogen ring)
15 nitro on aromatic ring two methoxys on aromatic ring
15 nitro on aromatic ring methoxy on aromatic ring
15 no methyl on ring methyl on ring and extra nitrogen
15 dimethylsulfonamide ethylsulfone
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Delta Mass 
Nominal Group/Element (1) Group/Element (2) Comment

15 aromatic ring and acid on aromatic ring acid and aldehye on aromatic ring
16 thiol on aromatic ring hydroxy group on aromatic ring
16 methyl group aromatic ring methoxy group on aromatic ring
16 Br SCH2CH2Cl
16 butyl group methoxycarbonylmethyl goup
16 ether in chain no ether in chain
16 N-butyl-N-methyl group pyroolidinyl group
16 tetrahydrothienopyridine ring system tetrahydro imidazopyridine ring system
16 chlorine on aliphatic chain fluorine on aliphatic chain isotope would be useful
16 chlorine on aromatic ring fluoro on aromatic ring
16 acetyl group carbomethoxy group
16 cyclopentylmethyl group heptyl group
16 trifluoromethylether on aromatic ring trifluoromethyl on aromatic ring
16 acetyl group carbomethoxy group
16 thiomethyl group on aromatic ring methoxy on aromatic ring
16 phenyl ring phenol ring
16 chlorine on aromatic ring fluoro on aromatic ring isotopes should be helpful
16 chlorine in TFA derivative group no chlorine in TFA derivative group
16 ring and one less methylene group no rings
16 trifluoromethyoxy group on aromatic ring two chlorines on aromatic ring
16 isobutyl group carboethoxy group
16 morpholine ring pyrrolidine ring
16 aldehyde on aromatic ring acid on aromatic ring
16 benzoxazole (oxygen containing) benzothiazole (sulfur xontaining)
16 C=S in ring C=O in ring
16 OH on aromatic ring SH on aromatic ring
16 nitrogen in heterocyclic aromatic ring and NH2 on ring no nitrogen in heterocyclic aromatic ring, absence of NH2
17 STMS derivative  on benzothiazole ring NHTMS on benzothiazole ring
17 thio in fused aromatic ring NH in fused aromatic ring sulfur isotope might help
17 sulfur in 5-membered benzothiazole NH in iH-indazole ring
17 vinyl on aromatic ring ammonia added across vinyl group
17 methylthio on aromatic ring methylamino on aromatic ring
17 S-TBDMS derivative NH-TBDMS derivative
17 Nitro and methyl group on aromatic ring acetyl on aromatic ring
17 ring closure with loss of ammonia non-ring closed material
17 two nitrogens in aromatic ring with methoxy one nitrogen in aromatic ring with methyl
17 nitrogen in heterocyclic aromatic ring fluorine on aromatic ring with no nitrogen in ring
18 CHF2 on aromatic ring CF3 on aromatic ring
18 chloro on end of chain hydroxyl on end of chain
18 sufur in 4-membered ring just methylenes in 4-membered ring
18 fluorines on aliphatic chain vs hydrogen
18 sulfur in 5-membered aliphatic ring sulfur replaced by methylene in 5-membered aliphatic ring
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Delta Mass 
Nominal Group/Element (1) Group/Element (2) Comment

18 fluorines on aromatic ring aromatic ring naphthalene
18 suflur between two benzene rings CH2 between tow benzene rings
18 loss of water from two acids to form anhydride diacid form
18 hydroxy on aromatic ring chlorine on aromatic ring
18 hydroxy on chain chloro on chain
18 TMS on 5-membered nitrogen ring benzyl on 5-membered aromatic ring
18 one nitrogen in six membered ring with amino group and methyl two nitrogens in aromatic ring with methylthio group
18 ethyl on aromatic ring thiomethyl on aromatic ring isotopes should be helpful
18 thiol group on alkyl methyl on alkyl
18 ethylnitrile group end group N,N-dimethylcarbonyl end group
18 hydroxy on aromatic ring chloro on aromatic ring
19 sulfonyl chloride Sulfonamide group
19 NH2 on Sulfonyl group chloro on sulfonyl group
19 nitrogen in indole to give benzimidazole plus fluorine no fluorine
19 fluorine on hydroxy biphenyl amino on biphenyl no fluorine
20 tetrahydroquinoline ring as amide substituent dimethylpiperidine ring as amide substituent
20 methyl on aromatic ring chloro on aromatic ring
20 chloro on aliphatic chain of ketone group methyl verus methyl group on aliphatic chain of ketone
20 chloromethyl on carbonyl CF3 group on carbonyl
20 bromine on aromatic ring methyl ester group on aromatic ring
20 CF3 group on aromatic ring methoxy and fluorine on aromatic ring
21 methylsulfonyl group on end of aliphatic chain acetylamino group on end of aliphatic chain
21 trifluoromethoxy on aromatic ring nitro and fluoro on aromatic ring
22 methyl on aromatic ring 2 fluorines on aromatic ring
22 two fluoriness on a chain methyl on short chain
22 t-butyl on aromatic ring Bromine on aromatic ring
22 CHF2O on aromatic ring CH3CH2O on aromatic ring
22 SCF3 group on aromatic ring Bromine on aromatic ring
23 nitro and chlorine on aromatic ring group CF3 and chlorine on aromatic ring
23 chloro group NCS, isothoocyanate group
23 CH2CN adjacent to carbonyl ClCH2CH2 group adjacent to carbonyl
24 alkyne group on aromatic ring no alkyne on aromatic ring
24 cyano on aromatic ring no cyano on aromatic ring containing nitrogen
24 aromatic ring with nitrogen in ring aromatic ring with no nitrogen in ring and cyano group
24 fluorophenyl group pentyl group
24 CF3 and chloro on aromatic ring bromo on aromatic ring
24 one nitrogen in heterocyclic aromatic ring with CN group two nitrogens in six-membered aromatic ring without CN group
24 amine on aromatic ring amine converted to 5-membered indole
24 CC ethyne insertion no CC insertion (alkyne)
24 carbomethoxy on aromatic ring chloro on aromatic ring
24 phenanthrene ring pyrene ring
24 two chlorines on aromatic ring carboxyl group on aromatic ring
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Delta Mass 
Nominal Group/Element (1) Group/Element (2) Comment

24 hydroxybenzene group benzofuran group
24 chloro on aromatic ring methyl ester group on aromatic ring
25 nitro an methyl on aromatic ring chloro on aromatic ring
25 amino on aromatic ring imidazoz[1,2-1]pyridine ring
25 cyano on aromatic ring phenyl ring
26 methoxy group on aromatic ring isopropyl and methyl or aromatic ring
26 methoxy group butyl chain
26 ethoxy on aromatic ring fluorine on aromatic ring
26 methyl on aromatic ring cyclopropyl on aromatic ring
26 CH=CH group missing between two aromatic rings biphenyl ring
26 naphthalene ring biphenyl ring
26 allyl group methyl group
26 SCF3 group on aromatic ring iodine on aromatic ring
26 N,N-diethylamide group N-cyclohexylamide group
26 cyclohexyl ring butyl chain
26 chain vs ring, ethyl into 5-membered ring chain vs ring, ethyl into 5-membered ring
26 cyano and O TMS nitrogen in ring and no cyano
26 dimethylamino end group on aliphatic chain pyrollidinyl end group on end of aliphatic chain
26 vinyl group on benzene ring no vinyl group on benzene ring
26 butyl group on aromatic ring methoxy group on aromatic ring
26 hydroxyl on aromatic ring acetyl group on aromatic ring
26 allyl group on oxygen, ether methyl on oxygen, ether
26 furan ring cyclopropyl ring
26 methacryl furanyl
26 methyl and methoxy on aromatic ring fluorines on aromatic ring
26 thiomethyl on aromatic ring ethyl ester on aromatic ring
27 phenylethyl group pyridyl group
27 Acetylamino group on aromatic ring methoxy on aromatic ring
27 phenylnicotinic acid ring system naphthyl ring
27 HCN adding across a carbonyl, hydroxynitrile just carbonyl
27 vinyl group attached to aromatic ring with nitrogen in ring no vinyl, no nitrogen in aromatic ring
28 longer chain or smaller aliphatic chain by two methylenes longer chain or smaller aliphatic chain by two methylenes
28 two chlorines on aromatic ring fluorine and bromine on aromatic ringe ring
28 anthraquinone fluorenone
28 aldehyde on aromatic ring phenyl ring accurate mass would help
28 ethyl ester on aromatic ring ethoxyether on aromatic ring accurate mass would help
28 trifluoroacetyl group trifluoromethoxy group
28 insertion of CO group in 5 membered ring no insertion 5 membered indole ring
28 indole ring quinolinone ring
28 methoxy and methyl or aromatic ring hydroxy on aromatic ring
28 N-2-methylcyclohexyl group 2-cyclopropylethyl group, shows diversity in CH2CH2 type in rings to 

more complex example
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Delta Mass 
Nominal Group/Element (1) Group/Element (2) Comment

28 aliphatic acid ethyl ester on aliphaic acid
28 acid group on 5-memberded piperidine ring just hydroxyl on piperidine ring
28 two extra methylenes in alkyl group
28 two chlorines on aromatic ring fluorine and bromine on aromatic ring
28 two extra methylenes in cyclic aliphatic ring
28 fluorophenyloxy group thiophene group
28 phenyl chloro group thiophene group
28 pyrimidine ring piperidine ring
28 two methyls on two different aromatic rings two aromatic rings accurate mass would help
28 fuanyl group propionyl group
29 dimethylamino on carbonyl methyl on carbonyl group
29 ethyl ester, CH3CH2O amide, NH2CO-R
29 4 methyl/methylene groups 5 methyl/methylene groups plus an amine group
29 NH2 group no nitrogen in aromatic ring (CH3)2N group with nitrogen in ring
29 methylamine on piperidine ring hydrogen on piperidine ring
29 nitrobenzene group hydroxyphenyl group
29 CH2CN adjacent to carbonyl CF3 adjacent to carbonyl
29 methylene methylene repaces by NHCH2CH2 group
30 formaldehyde insertion in alkene, 2+2 alkene
30 N-TMS group on amide N-isopropyl on amide
30 N-TMS group on amide N-propyl on amide
30 trimethylsilyl group acetyl group
30 methoxy on acetophenone acetophenone
30 methoxy on aromatic ring phenyl group
30 ethyl group carbomethoxy group
30 methoxy on ring phenyl ring
30 ethyl alpha to methylamine on ring carbomethoxy group alpha to methylamine on aromatic ring
30 methyl and chloro on aromatic ring fluorine on aromatic ring
30 additional methyl and hydroxy groups on aromatic ring no additional methyl and hydroxy groups on aromatic ring
30 benzenesulfonyl group on aromatic ring bridged by methyl 4-fluorophenoxy on aromatic ring bridged by methyl
30 carboxy group methoxy group on aromatic ring
30 bromo on aromatic ring bromo and methyl on aromatic ring
30 hexanamide group pyrrolidinone group
30 methyl and chloro on aromatic ring bromo on aromatic ring isotopes should be helpful
31 two nitrogens in ring plus methoxy one nitrogen in ring no methoxy
31 nitro on aromatic ring methyl on aromatic ring
31 t-butyl on aromatic ring cyano on aromatic ring
32 thwo chlorines on aromatic ringe ring two fluorines on aromatic ring
32 methoxymethyl group phenyl group
32 methyl and fluoro on phenyl ring phenyl ring
32 difluoromethyl on aromatic ring fluoro on aromatic ring
32 benzenefulfonyl group bridged by methyl to aromatic ring phenylsulfanyl bridged by methyl to aromatic ring group
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Delta Mass 
Nominal Group/Element (1) Group/Element (2) Comment

32 insertion of sulfur between aromatic ring and cyano group no insertion
32 disulfide sulfide
32 thio group no thio group isotopes should be helpful
32 two OH groups on aromatic ring no OH groups on aromatic ring
32 2,2,3,3,4,4,5,5,6,6,7,7,8,8-Tetradecafluoro chain perfluroroheptanoic chain
32 CF3 group on aromatic ring 2 fluorines on aromatic ring
33 methylsulfonyl on aromatic ring nitro group on aromatic ring
33 choro on aromatic ring no chloro on aromatic ring, but benzene ring contains nitrogen 

h t t33 nitro group on aromatic ring bromo group on aromatic ring
33 TMS derivative with NH instead of OH on aromatic ring plus Cl Cl takes place of nitrogen, OH instead of NH on aromatic ring
33 chloro on pyridine ring  aromatic ring no nitrogen in ring plus a chlorine on ring
34 benzyl or phenyl group butyl or propyl group, respectively
34 pyridinyl group dimethylamino group
34 Sulfonamide group on aromatic ring nitro on aromatic ring
34 benzyloxy group t-butyloxy group
34 SCH2CH2Cl SCOCF3 group
34 chlorine on aromatic ring phenyl ring isotopes should be helpful
34 two fluorines on benzene ring no fluorines on a pyrazine ring
34 Bromo on alkyl group carboxy on alkyl group
34 CF3 on carbonyl chloro on carbonyl
34 CF3 on aromatic ring chlorine replacing
35 N-methylindole group on beta carbon of norfentanyl 2,5-dimethyl-4-ethyl on B-carbone of tentanyl group
35 chlorine on aromatic ring and nitrogen in aromatic ring just phenyl ring
35 chloine on pyridinyl ring no chlorine on phenyl ring
35 propyl group on six membered ring pyridine on six membered ring
35 two fluorines on aromatic ring 44180 no fluorines on a pyridine ring
35 chlorine on aromatic ring  (TMS derivatives) NH2 instead of OH group on aromatic ring, TMS derivatives
36 CH2OCH2 between two aromatic rings SO3 between two aromatic rings
36 methyl and fluoro on aromatic ring CF3 on aromatic ring
36 quinoline group methylpyridine group
36 propoxy on aromatic ring methanesulfonate on aromatic ring by analogy to ethoxy group in this example
36 two fluoriness on aromatic ring phenyl ring accurate mass would help
36 acetyl on aromatic ring bromine on aromatic ring
36 two fluorines added to cyclopentyl ring for four total two fluorines on cyclopentyl ring
36 CF2CF3 on a carbonyl CHCl2 on carbonyl
36 methylphenyl group naphthalene group (simiilar to 50 for phenyl vs. naphthyl group)
36 CF3 group CH2F group
38 two fluoriness on aromatic ring methoxy on aromatic ring
38 CH2F group pentyl group
38 methoxy on aromatic ring CF3 on aromatic ring
38 fluorine and chlorine on aromatic ring methyl on aromatic ring
38 CHO CF3
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Delta Mass 
Nominal Group/Element (1) Group/Element (2) Comment

38 TMS derivative on carboxyl on aromatic ring bromine on aromatic ring isotopes should be helpful
39 nitro group instead of CF3O group on aromatic ring nitro group instead of CF3O group on aromatic ring
39 N-methyl indol on beta carbon of norfentanyl 2-methylphenyl on beta carbon of fentanyl
39 CH2CN on end of chain hydrogen on end of chaine
40 cyclopropyl group no cyclopropyl group
40 three additional carbons to form a ring no extra carbons, no ring
40 N-cyclohexyl amide N-propylamide
40 furanyl fenatyl acryl fentany, CH2=CHCO
40 thiophene ring methoxyphenyl ring
40 CF3 group on aromatic ring ethyl group
40 fluorine on aromatic ring methyl ester group on aromatic ring
40 trimethylsiloxy on aromatic ring methoxy and fluorine on aromatic ring
41 N-methylindole group on beta carbon of norfentanyl 4-chloro-2,5-dimethoxyphenyl group on B-carbon of fentanyl
42 two fluorines on aromatic ring one bromine on aromatic ring
42 Hydoxy on ring CO2CH3 on ring
42 three extra methylenes in aliphatic chain
42 methylthio group on cyclobutane trimethylsilyloxy group on cyclobutane ring
42 methyhylthiophenol trimethylsilyloxy
42 Trimethylsilyl ester group on aromatic ring carboxylic acid t-butyldimethylsilyl group on aromatic ringe carboxylic acid
42 trimethylsily group on amide t-butyldimethylsilyl group on amide
42 biphenyl group chlorophenyl group
42 isopropyl on aromatic ring phenyl ring
42 two methoxys on aromatic ring system fluorine on aromatic ring system
42 t-butyl on aromatic ring methyl on aromatic ring
42 acetoacetyl group acetyl group
42 amino group on aromatic ring isothiocyano group on aromatic ring
42 acetyl derivative of thiol group free thiol
43 CF3 on phenyl cyano on phenyl
43 chloro with two nitrogens in aromatic ring bromo with one nitrogen in aromatic ring
43 phenyl ring phenyl ring with CONH2 group
44 ketal of 5-membered ketone with ethylene glycol ketone
44 nitro group on benzene ring pyridine
44 dimethylsulfonamide group trimethylsilylsulfonamide group
44 CH2CH2O repeat group no repeat group
44 ethyl ester TMS ester
44 ethoxy on aromatic ring benzene ring no ethoxy
44 dimethylamino group on thiophene ring trimethylsilylamino group on thiophene ring
44 bromoethyl group on aromatic ring dichloromethyl group on aromatic ring
44 aromatic ring aromatic ring with methoxy and methyl group
44 bromine on aromatic ring chlorine on aromatic ring isotopes should be helpful
44 methoxymethyl on aromatic ring just aromatic ring
44 acid group on piperidine ring just piperidine ring no acid
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Delta Mass 
Nominal Group/Element (1) Group/Element (2) Comment

44 methyl and methoxy on aromatic ring aromatic ring
44 two methyls on aromatic ring 5-membered nitrogen ring TMS on aromatic ring 5-membered ring with nitrogen, no methyl groups
44 fluoro and biphenyl ring naphthyl ring
44 ethyl ester TMS ester
44 isopropoxy on end of chain methyl on end of chain
44 lactate dilactate
44 nitro  on aromatic ring no nitro on aromatic ring and a nitrogen in aromatic ring
44 phenylmethyl compound phenylmethyl with CO2H attached
45 nitrile on aromatic ring pentyl group on aromatic ring
45 nitrogen in aromatic ring, bromo, chloro groups benzene ring, 2 chlorines
45 nitro group on aromatic ring no nitro on aromatic ring
45 nitro group on pyridine type ring no nitro group on pyridine type ring
46 nitro and nitrogen in indazole type compound no nitrogen and no nitro in indole ring system
46 thiophene ring fluoro-chlorobenzene ring
46 methoxy plus hydroxy on aromatic ring aromatic ring
46 propyl in chain replaced by TMS-O group
46 ClCH2CH2 HO
47 N-methylindole group on beta carbon of norfentanyl thiophene on B-methyl group of fentanyl
47 ethyl on aromatic ring methoxy and nitro on aromatic ring
47 formyl group on aromatic ring methoxy and nitro on aromatic ring
48 SCh2CH2Cl S-phenyl-Cl
48 ethyl and 2 chlorines on imidazole ring methyl and chloro on imidazole ring
48 methyl and chloro on aromatic ring system no methyl or chloro on aromatic ring system
48 sulfur in ring selenium in ring
48 three fluorines on aromatic ring chloine and trifluoromethyl group on aromatic ring
48 chloromethyl group no chloromethyl group
48 SO2 in five-membered ring oxygen in 5-membered ring
48 CHF2O fluoro group
48 aromatic ring fluorine and methoxy on aromatic ring
48 methoxy on aromatic ring bromo on aromatic ring
48 iodine on aromatic ring bromo on aromatic ring
49 N-methylindole group on beta carbon of norfentanyl 4-isopropyl-2,5-dimethoxyphenyl on beta carbon of fentanyl
49 CF3 on nitrogen containining aromatic ring (pyridine F on aromatic ring containing two nitrogens (pyrimidine)
49 chloro group on pyridine ring CF3O group on phenyl ring
50 bromo on aklyl group aldehyde on alkyl group
50 two chlorines on aromatic ring one fluorine on aromatic ring
50 fluorine on aromatic ring trifluoromethyl on aromatic ring
50 naphthalene based system phenyl system accurate mass would help
50 t-butyl on aromatic rings two methyls and bromo on aromatic ring
50 CF2 less in chain CF2 more in chain
50 pyridine heterocylic ring (one nitrogen) benzene ring fused to pyridine to form quninoline aromtic ring
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Delta Mass 
Nominal Group/Element (1) Group/Element (2) Comment

50 general occurrence, additional aromatic ring added to get a fused 
ring system

for example, benzene ring added to convert to naphthalene ring system 
from single benzene ring

50 methanesulfonate on aromatic ring ethoxy group on aromatic ring
50 CF3 on aromatic ring F on aromatic ring
51 ethyl group on pyridine pyrrol-1-methyl group on pyridine ring
51 CF3 and NHTMS and O-TMS on aromatic ring F and two NHTMS groups on aromatic ring
51 benzene ring fused to another ring to form naphthalene with O-TMS benzene ring only with NHTMS group instead of O-TMS
51 benzene ring benzene ring with fused pyrdine ring to form a quinoline                          

(contains one nitrogen in ring)
52 propynyl group benzene group
52 OH CF3
52 methoxy on aromatic ring thiophene ring on aromatic ring
52 fluorine and chlorine on aromatic ring aromatic ring only
53 N-methylindole group on beta carbon of norfentanyl phenyl group on beta carbon of fentanyl
53 isoindole group hydroxyphenyl group
53 suflonylchloride on aromatic ring nitro group on aromatic ring
54 propyl and methoxy on aromatic ring fluorine on aromatic ring
54 methylamine on piperidine group piperidine group on piperidine ring
54 methylamino group pyrrolidinone group
54 propyl group cyclohexylmethyl group
54 cyano on aromatic ring nitro and chloro on aromatic ring
54 Acetyl in molecule trifluoroacetyl in molecule
54 N-cyclohexyl amide N-ethylamide
54 F3C-O on aromatic ring methoxy ether of phenol
54 cyclohexylethyl butyl chain
54 TMS-O-R group Cl-R group
54 3 additional fluorines on aromatic ring without 3 additional fluorines on aromatic ring
54 trifluoroacetyl group acetyl group
54 CF3 on aromatic ring methyl on aromatic ring
56 methylthio group trimethylsiloxy group
56 methylamino group morpholino group
56 longer or shorter chain by propylene group
56 t-butyl group on hydrazide no t-butyl on hydrazide type molecule
56 t-butyl ether on aromatic ring hydroxy on aromatic ring
57 additional NHCH2CO inserted in molecule no insertion
57 methoxy and nitro group on aromatic ring fluorine on aromatic ring
57 carbamate group CH3NHCO on phenol group no carbamate groujp
57 chloro and trifluoro ring nitro group on aromatic ring
57 N-methyl urea group free amine, no methyl urea group
58 fluorine on aromatic ring no fluorine on aromatic ring but insertion of phenyl ring
58 COCH2O group in chain no such group in chain
58 methyl ether of alcohol trimethylsilyl ether of alcohol
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Delta Mass 
Nominal Group/Element (1) Group/Element (2) Comment

58 trimethylsilyl group on phenol methoxy ether of phenol
58 carbomethoxy on aliphatic ring no carbomethoxy on aromatic ring
58 TMS ester of acid methyl ester of acid
58 alpha-substituent on acetic acid on end of thios, alcohol, etc. no alpha-acetic substituent on end of thiol, alcohol, etc.
58 two methyls and bromo on aromatic ring chloro and one methyl on aromatic ring
58 benzene benzodioxin (added OCH2CH2O six-membered ring to benzene ring)
58 CF3 on aromatic ring iodide on aromatic ring
60 repeat SCH2CH2 in chain no repeat SCH2CH2 in chain
60 two methyl phenol groups (two methoxy groups) aromatic ring group accurate mass would help
60 ethyl on end chain ethyl on end of chain replace by TMS-O
60 bromine on aromatic ring fluorines group on aromatic ring isotopes should be helpful
61 fluoro on aromatic ring Cl and Nitro groups on aromatic ring
62 CH2CH2Cl on sulfur just SH
62 ethyl on amide nitrogen 4-methylphenyl on amide nitrogen
62 bromine and fluorine on aromatic ring chlorine on aromatic ring
62 2 bromines, fluorine on aromatic ring bromo and chloro on a ring
62 methyl on aromatic ring phenyl on aromatic ring
62 hydroxy on aromatic ring bromine on aromatic ring
63 N-methylindole group on beta carbon of norfentanyl furan group on beta carbon of fentanyl
63 methyl on aromatic ring pyridine on aromatic ring
64 hydroxyphenylamino group on carbonyl dimethylamino group on carbonyl
64 methoxy on aromatic ring methanesulfonate on aromatic ring by analogy to ethoxy group 
64 SO2 in six-membered ring SO2 not in ring to give 5-membered ring
64 SO2 inserted in phenylchloro bond base aromatic ring no SO2 included in aromatic ring-Cl bond
66 nitro group on aromatic ring trifluoroacetylamino group on aromatic ring
66 two fluorines on aromatic ring CF3 and chlorine on aromatic ring
66 CF3O on aromatic ring fluorine takes its place
67 nitro group on aromatic ring chloro and bromo on aromatic ring
67 CF3 group on aromatic ring and no nitrogens in benzene ring nitrogen in aromatic ring and no CF3 group
67 N-methylindole group on beta carbon of norfentanyl 4-ethylthios-2,5-dimethoxybenze on beta carbon of fentanyl
67 CF3 and only one nitrogen in heterocyclic aromatic ring no CF3 group and two nitrogens in a aromatic ring heterocyclic type 
68 dimethylamino end group trifluoroacetylamino group
68 thiophene ring methyl group
68 trifluoromethyl on aromatic ring phenyl group
68 iodine on aromatic ring methyl ester group on aromatic ring
70 CF3CF2 on carbonyl Cl-CH2 on carbonyl
70 trimethylsiloxy on aromatic ring fluorines on aromatic ring
70 extra 5 CH2 groups
70 methyl versus OCF3 group on aromatic ring methyl versus OCF3 group on aromatic ring
72 hydrogen on alcohol endgroup methoxycarbonylmethyl group on alcohol endgroup
72 addition of carboethoxy group to nitrogen in ring just hydrogen on nitrogen in ring
72 thioethyl and methoxy on aromatic ring fluorine on aromatic ring 
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72 trimethylsilylgroup on nitrogen H on amide nitrogen
73 methyl on aromatic ring NHSi(CH3)3 on aromatic ring
74 free phenol phenol with CH2CHOHCH2OH group attachted
74 methyl on aromatic ring TMS-O group on aromatic ring
74 methyl group on end of chain methyl group replaced by TMS-O group on end of chain
75 N-methylindole group on beta carbon of norfentanyl 2,5-dimethoxy-4-trifluoromethylphenyl group on beta carbon of fentanyl
76 insertion of phenyl ring in system just one phenyl ring in system
76 phenyl  ring substituent on purine species no phenyl
76 dimethylamino on carbonyl ethylphenylamino group on carbonyl
76 methyl ester instead of benzyl ester
77 another pyridine ring attached no pyridine ring attached to another aromatic ring
78 SO2CH3 on aromatic ring hydrogen on aromatic ring
78 bromo on aromatic ring phenyl ring isotopes should be helpful
78 bromine on 5-membered aromatic ring hydrogen on 5-membered aromatic ring isotopes should be helpful
79 amino on aromatic ring phenyl insertion in ring system plus fluorine on ring
81 nitro on aromatic ring iodine on aromatic ring accurate mass would help
82 trifluoroacetyl group on nitrogen methyl group on nitrogen
82 extra thiophene ring no extra thiophene ring
82 carboxylic acid on aromatic ring iodide on aromatic ring accurate mass would help
82 CF3CO group on alcohol methyl on alcohol
82 CF3CO of phenol methyl of phenol
84 SCH2CH2Cl SCOCF2CF3 group
84 CF3 and chloro on aromatic ring Fluorine on aromatic ring group
84 longer or shorter chain by butylene group, (CH2)4
86 TMSOCO (TMS of acid) on aromatic ring methoxy on aromatic ring
86 propylthio group and methoxy on aromatic ring fluorine on aromatic ring
86 CF2CF2CF3 on carbonyl group CHCl2 on carbonyl
86 4 additional fluorines plus methyl on aromatic ring system just hydrogens on aromatic ring system
88 formyl group on aromatic ring Timethylsily ester group on aromatic ring
88 trimethylsiloxy on end of alkyl chain no trimethylsiloxy on end of alkyl chain
88 trimethylsiloxy on phenyl phenyl ring
90 no benzyl group on amine benzyl group on amine
90 4 methoxy groups on aromatic ring system, flavone 1 methoxy group on aromatic ring system, flavone
90 benzyl ester instead of acid acid instead of benzyl ester
91 phenyl-NH inserted no phenyl-NH inserted
92 chloro on aromatic ring iodine on aromatic ring
94 4-fluorophenyl on nitrogen hydrogen on nitrogen
94 fluoro phenyl on phenyl phenyl ring
95 trifluoroacetylamino group hybroxyl group
95 addition of fluorobenzene ring to system no addition of fluorophenyl ring to system
96 fluorine and bromine on aromatic ring just hydrogens on aromatic ring
96 iodide on phenyl methoxy ether of phenol
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96 TFA derivative on phenol group free phenol aromatic ring group
96 TFA group on nitrogen group no TFA on nitrogen, secondary amine in ring
98 aldehyde on aromatic ring iodine on aromatic ring
100 cyclopentyl ring C12 aliphatic chain
100 benzene phenanthrene
100 additional t-BOC, t-butylcarbonyl group no additional t-BOC group
100 CF2CF2 less in chain CF2CF2 less in chain
102 Trimethylsiloxy and methyl on phenyl ring just phenyl ring
102 3 chlorines on aliphatic ester group three hydrogens instead of 3 chlorines
105 CH2CN group phenylCF3 group
106 hydrogen phenylmethyloxy group attached to aromatic ring
108 insertion of phenyl S-substituted phenyl ring system no insertion of S--phenyl substituted ring
108 iodide on phenyl fluoro on aromatic ring
110 ioxine on azetidine ring hydroxyl on azetidine ring (4-memberted ring containing nitrogen)
110 iodine on aromatic ring hydroxyl on aromatic ring
112 iodine on aromatic ring methyl on aromatic ring
112 (CH2)8 ester acid
118 phenyl group on nitrogen (2-pyridin-3-yl)-1,3-benzoxazoyl group on nitrogen
125 cyclohexylaminocarbonyl group on amine (urea) (NIST#: 248683) no group
125 iodine on aromatic ring no iodine on aromatic ring, aromatic ring benzene ring contains 
126 iodine on aromatic ring aromatic ring
127 iodide on phenyl plus nitrogen in heterocyclic ring phenyl
133 N-methylindole group on beta carbon of norfentanyl 4-iodo-2,5-dimethoxyphenyl on beta carbon of fentanyl
138 iodine and methoxy on aromatic ring fluorine on aromatic ring
140 ((CH2)10) ester acid group on piperidine ring
144 two TMS groups on amine underivatized material 2-OH-5-I-pyridine-3-carbon
150 CF2CF2CF2 less in chain CF2CF2CF2 less in chain
150 benzene system chrysene system
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