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Table legends 

 

1. Percent recovery of [14C]laromustine from incubations with rat, dog, monkey 
and human liver microsomes (1 mg protein/mL) in the presence and absence 
of NADPH 

 

2. Conversion of [14C]laromustine (100 μM) to radioactive components (C-1, C-
2, C-3, C-4 and C-7) by rat, dog, monkey and human liver microsomes (1 mg 
protein/mL) in the presence and absence of NADPH 

 

3. Percent conversion of [14C]laromustine (100 μM) to radioactive components 
(C-1, C-2, C-3, C-4 and C-7) by rat, dog, monkey and human liver microsomes 
(1 mg protein/mL) in the presence and absence of NADPH  

 

4. Formation of C-7 and loss of substrate in incubations of [14C]laromustine (25 
and 100 µM) with various recombinant human CYP enzymes (25 
pmol/incubation) expressed in insect cells (supersomes)  

 

5. Analysis of the correlation between the rate of formation of C-7 from 
[14C]laromustine (25 µM) and marker CYP and FMO activities in a bank of 
human liver microsomes (n = 10)  

 

6. Individual and Mean Plasma Concentrations and Pharmacokinetics of Total 
Radioactivity Following Intravenous Bolus Dose Administration of 10 mg/kg 
[14C]laromustine to Group 3 Rats  

 

7. Reactive moieties originating from laromustine and VNP4090CE 
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Figure legends 

 
 

1. LC-MS spectrum of [M+NH4]+, m/z 325, laromustine in LTQ (A) Full scan, (B) 
MS2, (C) MS3, (D) MS4 and (E) MS5 (Reproduced from Nassar et al., Chapter 5, 
“Biotransformation and metabolite elucidationof xenobiotics” 2010) 

 
2. Representative LC-MS spectra of [M+NH4]+, m/z 232, C-3 (A) Full Scan, (B) MS2 

and (C) MS3 (Reproduced from Nassar et al., Chapter 6, “Biotransformation and 
metabolite Elucidation of xenobiotics” 2010) 

 
3. Representative LC-MS spectra of [M+NH4]+, m/z 232, C-4 (A) Full Scan, (B) MS2 

and (C) MS3  (Reproduced from Nassar et al., Chapter 6, “Biotransformation and 
metabolite Elucidation of xenobiotics” 2010) 

 
4. Proposed structure and fragmentation ions for C-4 (Reproduced from Nassar et 

al., Chapter 6, “Biotransformation and metabolite Elucidation of xenobiotics” 2010) 
 

5. Proposed structure and fragmentation ions for C-5 (Reproduced from Nassar et 
al., Chapter 6, “Biotransformation and metabolite Elucidation of xenobiotics” 2010) 
 

6. LC-MS spectra of m/z 414, M-3 (A) full scan MS, (B) MS2, (C) MS3, (D) MS4, and 
(E) MS5 (Reproduced from Nassar et al., Chem. Res. Toxicol, 2011) 

 
7. Proposed structure and fragmentation pattern for M-3 (Reproduced from Nassar 

et al., Chem. Res. Toxicol, 2011) 
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Table 1s: Percent recovery of [14C]laromustine from incubations with rat, dog, 

monkey and human liver microsomes (1 mg protein/mL) in the presence and 

absence of NADPH 

Species 
Cofactor 

(NADPH) 

Incubation 

time 

(min) 

Supernatant 

percent  

recovery 

Pellet 

percent 

recovery 

Total percent 

recovery for 

supernatant and 

pellet 

Rat 

+ 
0 98.6% 9.0% 107.6% 

60 95.1% 11.6% 106.7% 

− 
0 99.9% 9.5% 109.4% 

60 91.6% 12.2% 103.7% 

Dog 

+ 
0 99.5% 9.3% 108.8% 

60 93.8% 11.2% 105.0% 

− 
0 97.8% 10.1% 107.9% 

60 90.8% 11.6% 102.4% 

Monkey 

+ 
0 98.6% 9.4% 108.0% 

60 94.0% 11.2% 105.2% 

− 
0 99.6% 9.1% 108.7% 

60 91.7% 12.2% 103.9% 

Human 

+ 
0 97.8% 9.8% 107.6% 

60 97.8% 12.0% 109.8% 

− 
0 97.2% 9.7% 106.9% 

60 92.1% 12.4% 104.5% 

+ NADPH present, − NADPH absent 
Recovery determined by liquid scintillation counting. 
Percentages are the mean of duplicate determinations and are rounded to one decimal place. 
Reproduced from Nassar et al., The Open Drug Metabolism Journal, 2010 
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Table 2s: Conversion of [14C]laromustine (100 μM) to radioactive components (C-1, C-2, C-3, C-4 and C-7) by rat, 
 dog, monkey and human liver microsomes (1 mg protein/mL) in the presence and absence of NADPH 

Species 
Cofactor 

(NADPH) 

Incubation 

time 

(min) 

C-1 formed  

per   

incubation 

(pmol)1 

C-2 formed  

per   

incubation 

(pmol)1 

C-3 formed 

per  

incubation 

(pmol)1 

C-4 formed 

per 

incubation 

(pmol)1 

C-7 formed 

per 

incubation 

(pmol)1 

Mean 

substrate 

per    

incubation 

(pmol) 

Total pmol 

per 

incubation 

Percent 

loss of 

substrate 

(%) 

Mass 

balance 

Rat 

+ 
0 NC NC NC NC NC 54300 54300 NA 100.0 

60 9770 2320 NC 17300 199 20100 49600 63.0 91.4 

- 
0 NC NC NC NC NC 50700 50700 NA 100.0 

60 10600 2370 NC 17000 NC 21000 50900 58.6 100.6 

Dog 

+ 
0 NC NC NC NC NC 51900 51900 NA 100.0 

60 11500 2590 1640 22400 4070 9370 51500 81.9 99.3 

- 
0 NC NC NC NC NC 53900 53900 NA 100.0 

60 11600 2640 861 22200 NC 25400 62700 52.8 116.4 

Monkey 

+ 
0 NC NC NC NC NC 56800 56800 NA 100.0 

60 12200 2290 2250 20800 2430 13700 53600 75.9 94.3 

- 
0 NC NC NC NC NC 55500 55500 NA 100.0 

60 12200 2620 1520 20500 NC 21600 58400 61.1 105.2 

Human 

+ 
0 NC NC NC NC NC 62400 62400 NA 100.0 

60 10200 3100 1410 19200 171 22700 56800 63.7 91.0 

- 
0 NC NC NC NC NC 56500 56500 NA 100.0 

60 10900 2700 1350 21200 NC 23300 59400 58.7 105.3 

+ NADPH present, − NADPH absent, NA: Not applicable,  NC: Not calculated (represents a zero or negative value beyond the AUC level) 
1: Values have been blank-corrected with appropriate zero-time sample. 
Values are the mean of duplicate determinations. 
Values are rounded to three significant figures. Percentages are rounded to one decimal place. 
Mass balance = Total pmol ÷ Total pmol at zero-time x 100% 

Lower limit of quantitation was 0.25 µM (2.5 pmol per injection). Reproduced from Nassar et al., The Open Drug Metabolism Journal, 2010 
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Table 3s: Percent conversion of [14C]laromustine (100 μM) to radioactive components (C-1, C-2, C-3, C-4 and C-

7) by rat, dog, monkey and human liver microsomes (1 mg protein/mL) in the presence and absence of NADPH 

Species 
Cofactor 

(NADPH) 

Incubation 

time 

(min) 

Percent C-1 

 formation (%) 

Percent C-2  

formation (%) 

Percent C-3  

formation (%) 

Percent C-4 

formation (%) 

Percent C-7 

formation (%) 
Total Formation (%) 

Percent loss 

of substrate 

(%) 

Rat 

+ 
0 NC NC NC NC NC NC NA 

60 18.0 4.3 NC 31.8 0.4 54.4 63.0 

- 
0 NC NC NC NC NC NC NA 

60 20.9 4.7 NC 33.7 NC 59.2 58.6 

Dog 

+ 
0 NC NC NC NC NC NC NA 

60 22.2 5.0 3.2 43.1 7.8 81.2 81.9 

- 
0 NC NC NC NC NC NC NA 

60 21.5 4.9 1.6 41.2 NC 69.2 52.8 

Monkey 

+ 
0 NC NC NC NC NC NC NA 

60 21.4 4.0 4.0 36.5 4.3 70.2 75.9 

- 
0 NC NC NC NC NC NC NA 

60 21.9 4.7 2.7 37.0 NC 66.4 61.1 

Human 

+ 
0 NC NC NC NC NC NC NA 

60 16.4 5.0 2.3 30.8 0.3 54.6 63.7 

- 
0 NC NC NC NC NC NC NA 

60 19.4 4.8 2.4 37.5 NC 64.0 58.7 

+ NADPH present, − NADPH absent 
Values have been blank-corrected with appropriate zero-time sample. 
Values are the mean of duplicate determinations. 
Values and percentages are rounded to one decimal place. 
NA: Not applicable, NC: Not calculated (represents a zero or negative value beyond the AUC level) 
Percent Formation (%) = (Formation per Incubation (pmol) ÷ Mean Substrate per Incubation (pmol) at zero-time) x 100% 

Total formation (%) = Sum of Percent Formation values, Reproduced from Nassar et al., The Open Drug Metabolism Journal, 2010 
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Table 4s:  Formation of C-7 and loss of substrate in incubations of [14C]laromustine 

(25 and 100 µM) with various recombinant human CYP enzymes (25 pmol/incubation) 

expressed in insect cells (supersomes) 

Recombinant human 
CYP enzyme 

Incubation 
time 

(min) 

[14C]laromustine 
(µM) 

C-7 formed per 
incubation  

(pmol) 

[14C]laromustine 
detected per 
incubation  

(pmol) 

Percent loss 
of substrate 

(%) 1 

Insect cell control 

10 

25 

NC 5440 17.0% 

rCYP2A6 + b5 
2 NC 6490 2 8.0% 2 

rCYP2C8 + b5 NC 5440 16.9% 

rCYP2C9 + b5 NC 5470 16.5% 

rCYP2C19 + b5 NC 5390 17.6% 

rCYP3A4 + b5 362 5150 21.3% 

Insect cell control 

100 

NC 20100 14.6% 

rCYP2C8 + b5 NC 19600 16.8% 

rCYP2A6 + b5 
2 NC 21600 2 7.4% 2 

rCYP2C9 + b5 NC 19900 15.6% 

rCYP2C19 + b5 NC 19400 17.5% 

rCYP3A4 + b5 549 18700 20.4% 

1: Percent loss of substrate was determined based on the zero-minute microsomal sample. 
2: rCYP2A6 incubations were performed as a separate experiment. 
NC: Not calculated (represents a zero or negative value beyond the AUC level) 
Pmol values are the mean of duplicate determinations and are rounded to three significant figures.  
Percent values are rounded to one decimal place with the exception of values at or above 100% which are rounded to 
three significant figures. Reproduced from Nassar et al., The Open Drug Metabolism Journal, 2010 
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Table 5s: Analysis of the correlation between the rate of formation of C-7 from 

[14C]laromustine (25 µM) and marker CYP and FMO activities in a bank of human 

liver microsomes (n = 10) 

Activity/enzyme C-7 correlation 

coefficient 

Phenacetin O-dealkylase CYP1A2 -0.0698 

Coumarin 7-hydroxylase CYP2A6 0.678 1 

Bupropion hydroxylase CYP2B6 0.923 

Paclitaxel 6α-hydroxylase CYP2C8 0.452 

Diclofenac 4′-hydroxylase CYP2C9 -0.343 

S-Mephenytoin 4′-hydroxylase CYP2C19 -0.0231 

Dextromethorphan O-demethylase CYP2D6 0.691 1 

Chlorzoxazone 6-hydroxylase CYP2E1 -0.442 

Testosterone 6β-hydroxylase CYP3A4/5 0.572 

Midazolam 1′-hydroxylase CYP3A4/5 0.461 

Lauric acid 12-hydroxylase CYP4A11 0.137 

Benzydamine N-oxidation FMO -0.113 

1The moderate correlation observed may be artifact due to the enzyme to enzyme correlation with CYP2B6 
activity among the individual microsomal samples (i.e., r = 0.598 and r = 0.401). 

Samples from 16 individuals were evaluated but only data from 10 individuals were used in the data 
processing. The highest correlation coefficient is bold. Reproduced from Nassar et al., The Open Drug 
Metabolism Journal, 2010 
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Table 6s. Individual and Mean Plasma Concentrations and Pharmacokinetics 
of Total Radioactivity Following Intravenous Bolus Dose Administration of 
10 mg/kg [14C]laromustine to Group 3 Rats (Reproduced from Nassar et al., 
Xenobiotica, 2015) 

 

 

http://www.ncbi.nlm.nih.gov/pubmed/25798740
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Table 7s: Reactive moieties originating from laromustine and VNP4090CE  

Moiety 
Moiety 

originating 

from 

Conjugate product 

Chemical structure MW, amu GSH NAC CYS 

CH3SO2CH2CH2- 107 VNP4090CE M-3 M-7 M-1 

laromustine M-3 M-7 M-1 

CH3NHCO- 58 VNP4090CE ND ND ND 

laromustine M-4 M-6 M-2 

CH3SO2NHN=CHCH2- 135 VNP4090CE M-5 M-8 ND 

laromustine M-5 M-8 ND 

ND = not detected, MW= Molecular-Weight, Reproduced from Nassar et al., Chem. 
Res. Toxicol, 2011 
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Figure 1s: LC-MS spectrum of [M+NH4]+, m/z 325, laromustine in LTQ (A) Full 

scan, (B) MS2, (C) MS3, (D) MS4 and (E) MS5 
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Figure 2s: Representative LC-MS spectra of [M+NH4]+, m/z 232, C-3 (A) Full Scan, 

(B) MS2 and (C) MS3 
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Figure 3s: Representative LC-MS spectra of [M+NH4]+, m/z 232, C-4 (A) Full Scan, 

(B) MS2 and (C) MS3   
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Figure 4s: Proposed structure and fragmentation ions for C-4  
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Figure 5s: Proposed structure and fragmentation ions for C-5 
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Figure 6s: LC-MS spectra of m/z 414, M-3 (A) full scan MS, (B) MS2, (C) MS3, 
(D) MS4, and (E) MS5  
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Figure 7s: Proposed structure and fragmentation pattern for M-3 
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