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Prediction of Tumour Tissue Diffusion Coefficients of Hypoxia-Activated Prodrugs from Physicochemical Parameters
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Table S1. Structures, physicochemical parameters, calculated D, (from Eq. 1 using the coefficients for HT29 in Study A as listed in Table 1) and measured D, for HT29

MCLs. Errors are SEM and units of D,,;are cm?’s™. The calculated D, values were based on measured logP;, when available.
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Table S1, continued (page 2)

SN Ref? Structure MW HD HA | Calculated | Measured | Calculated | Measured D, x10°
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SN Ref? Struct MW HD HA | Calculated | M d | Calculated | M d Do x10°
logP;4 logP;4 D x10° Study A Study B
N*
NS
27891 4 / 213 2 6 -0.1+0.2 -0.10+0.03 0.460 0.354 £ 0.006
+
N*
27916 4 5[ SN 246 2 6 0.48+0.24 0.479+0.038 0.659 0.515 +£0.012
N NH
O.
+
28019 4 C[ SN 249 2 7 0.83+0.18 0.83+0.01 0.654 0.453 £0.018
=
N|+
(OR
o
N'+
SN
28098 5 @[ P @ 254 1 6 1.51+0.17 1.43+0.01 2.265 2.700 £0.058
’\{+ N
o H
0 AN
N? P
28141 3 N N 512 2 10 1.53+0.27 1.53+0.04 0.315 0.382 £0.004
%
(0] H M H
28246 6 @[ )\ 221 1 6 -0.47+0.25 -0.47" 0.807 0.494 £0.018
OH
N N




Table S1, continued (page 4)

SN Ref® Structure MW HD HA | Calculated | Measured | Calculated | Measured D,y x10°
logP;4 logP;4 D x10° Study A Study B
CI)_
N
SN
28266 7 @ )v 191 0 5 0.34+0.21 0.22+0.06 2.86 2.610+£0.011
N|+
O.
o
N+
SN
28287 7 @ _ 177 0 5 -0.21+0.20 -0.22 2.69 1.920 +£0.280
’\{+ Me
O.
o)
N+
SN
28293 6 @[ 207 1 6 -0.91+0.14 0.584 0.441 £0.054
—
N|+MOH
O.
o
N'+
SN
28361 5 @ A 312 1 7 1.51+0.19 1.51+0.024 1.84 2.400 £0.001
NN OMe
O.
o)
28400 7 Ni\N 221 0 6 0.26+0.22 i 2.09 2.090 £0.036
NMO/ e 0.187:0.027 ' AR
K
|
O.
o
N'+
SN
28402 8 @[ P 263 1 7 -2.01+0.38 -2.01+0.07 0.240 0.187 £0.012
N|+ N/\/\N/
O. H |
o)
Me Ni\N
28425 npe 319 1 8 0.22+0.20 0.223+0.009 0.638 0.770 £0.087
|\{+/ N/\/\N/\l
o. M L_o




Table S1, continued (page 5)

SN Ref® Structure MW HD HA | Calculated | Measured | Calculated | Measured D, x10°
logP;.4 logP;4 Dy x10° Study A Study B
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SN Ref® Structure MW HD HA | Calculated | Measured | Calculated | Measured D, x10°
logP;.4 logP;4 Do X10° Study A Study B
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SN Ref® Structure MW HD HA | Calculated | Measured | Calculated | Measured D,y x10°
logP;.4 logP;4 Do x10° Study A Study B
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SN Ref® Structure MW HD HA | Calculated | Measured | Calculated | Measured D, x10°
logP;.4 logP;.4 Do X10° Study A Study B
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SN Ref® Structure MW HD HA Calculated | Measured | Calculated Measured D, x10°
logP;4 logP;4 Do X10° Study A Study B
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SN Ref® Structure MW HD HA | Calculated | Measured Calculated | Measured D, x10°
logP;4 logP;.4 Doy x10° Study A Study B
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SN Ref® Structure MW HD HA | Calculated | Measured Calculated | Measured D, x10°
logP;4 logP;.4 Doy x10° Study A Study B
O 0.450
Urea J\ 60.1 4 3 -2.01+0.22 -2.01+0.05 0.498 0.450 +£0.023
H,N" “NH,
HO H H OHOH OH 0.182
Mannitol 182 6 6 -2.6240.28 -2.62+0.04 0.245 0.211 +0.0002
OHOHH H
0 3.52
Acridan-
9(10H)one O O 195 1 2 2.9610.25 2.96+0.10 3.29 3.17 £ 0.007
N

*** in table but not in graph

Footnotes:
®References to synthesis and characterisation

1. Boyd, M., Hay, M.P., Boyd, P.D. W. Complete 1H, Bcand °N NMR assignment of tirapazamine and related 1,2,4-benzotriazine N-oxides. Magn. Reson. Chem. 2006,
44,948-954.

2. Delahoussaye, Y. M., Hay, M. P., Pruijn, F. B., Denny, W. A,, Brown, J. M. Improved potency of the hypoxic cytotoxin tirapazamine by DNA-targeting. Biochem.
Pharmacol. 2003, 65, 1807-1815.

3. Hay, M.P,, Pruijn, F.B., Liyanage, H.D.S., Gamage, S.A., Kovacs, M.S., Wilson, W.R., Denny, W.A., Brown, J.M. DNA-targeted 1,2,4-benzotriazine 1,4-dioxides as
hypoxia-selective analogues of tirapazamine, J. Med. Chem. 2004, 47, 475—-488.

4. Hay, M.P., Gamage, S.A., Kovacs, M., Pruijn, F.B., Anderson, R.F., Patterson, A.V., Wilson, W.R., Brown, J.M., Denny, W.A. Structure-activity relationships of 1,2,4-
benzotriazine 1,4-dioxides as hypoxia-selective analogs of tirapazamine. J. Med. Chem. 2003, 46, 169-182.

5. Pruijn, F.B., Sturman, J., Liyanage, S., Hicks, K.O., Hay, M.P., Wilson, W.R. Extravascular transport of drugs in tumor tissue: Effect of lipophilicity on diffusion of
tirapazamine analogues in multicellular layer cultures. J. Med. Chem. 2005, 48, 1079-1087.

6. Hay, M.P,, Pchalek, K., Pruijn, F.B., Hicks, K. O., Siim, B. G., Anderson, R.F., Shinde, S.S., Phillips, V., Denny, W.A. Wilson, W.R. Hypoxia-selective 3-alkyl 1,2,4-
benzotriazine 1,4-dioxides with antitumor activity: the influence of hydrogen bond donors on extravascular transport. J. Med. Chem. 2007, 50, 6654—6664.

7. Hay, M.P., Denny, W.A. A new and versatile synthesis of 3-alkyl-1,2,4-benzotriazine-1,4-dioxides: preparation of the bioreductive cytotoxins SR4895 and SR4941.
Tetrahedron Lett. 2002, 43, 9569-9571.

8. Hay, M.P., Hicks, K.O., Pruijn, F.B., Pchalek, K., Siim, B.G., Wilson, W.R., Denny, W.A. Pharmacokinetic/pharmacodynamic model-guided identification of hypoxia-
selective 1,2,4-benzotriazine 1,4-dioxides with antitumor activity: the role of extravascular transport. J. Med. Chem. 2007, 50, 6392—-6404.

9. Hicks, K.O., Secomb, T.W., Pruijn, F.B., Hay, M.P., Hsu, R., Brown, J.M., Denny, W.A., Dewhirst, M.W., Wilson, W.R. Use of three-dimensional tissue cultures to model
extravascular transport and predict in vivo activity of hypoxia-targeted anticancer drugs. J. Nat/ Cancer Inst. 2006, 98, 1118-1128.

10. Wilson, W.R., Pruijn, F.B., Siim, B.G., Hay, M.P., Denny, W.A., Gamage, S.A. Benzotriazine mono-n-oxides and 1,4 benzotriazine dioxides and compositions therefrom
for the therapeutic use in cancer treatments. U.S. Pat. Appl. US 2004192686 A1, 2004.




11. Hay, M.P., Blaser, A., Denny, W.A,, Hicks, K.O., Lee, H.H., Pchalek, K., Pruijn, F.B.,Siim, B.G., Wilson, W.R., Yang, S. Tricyclic 1,2,4-triazine oxides and compositions
therefrom for therapeutic use in cancer treatments. PCT Int. Appl. W02006104406 A1, 2006.

12. Papadopoulou, Maria V.; Ji, Ming; Rao, Mira K.; Bloomer, William D. 4-[3-(2-nitro-1-imidazolyl)propylamino]-7-chloroquinoline hydrochloride (NLCQ-1), a novel
bioreductive compound as a hypoxia-selective cytotoxin. Oncology Research 2001, 12, 185-192.

® Molecular Weight (daltons)

“ Number of hydrogen bond donors

4 Number of hydrogen bond acceptors

€ np, not published

Kelson et al. 1,2,4-Benzotriazine 1,4-dioxides. An important class of hypoxic cytotoxins with antitumor activity. Anti-Cancer Drug Design 1998, 13, 575-592.

8Ref 12 above



