Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2014

Supporting Information

Preparation and Evaluation of Carborane-Derived Inhibitors of Prostate Specific Membrane
Antigen (PSMA).

Mohamed E. El-Zaria,™* Afaf R. Genady,™* Nancy Janzen," Christina I. Petlura,” Denis R.
Beckford Vera,’ and John F. Valliant™*

"Department of Chemistry and Chemical Biology, McMaster University, 1280 Main St. West,
Hamilton, Ont. Canada L8S 4M1.

*Department of Chemistry, Faculty of Science, Tanta University, 31527 Tanta, Egypt.

Sl



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2014

H>N

¥

Figure S1. *H NMR spectrum of compound 3 (CDCls, 600 MHz).
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Figure S2. *C NMR spectrum of compound 3 (CDCls, 150 MHz).
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Figure S3. *C NMR (dept 135°) spectrum of compound 3 (CDCls, 150 MHz).
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Figure S4. *'B NMR spectrum of compound 4 (CDCls, 192 MHz).
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Figure S5. 'B{*H} NMR spectrum of compound 4 (CDCls, 192 MHz).
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Figure S6. *H NMR spectrum of compound 4 (CDCls, 600 MHz).
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Figure S7. *C NMR spectrum of compound 4 (CDCls, 150 MHz).
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Figure S9. HRMS-ESI spectrum of compound 4.
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Figure S10. *'B NMR spectrum of compound 5 (DMSO-dg, 192 MHz).
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Figure S11. *H NMR spectrum of compound 5 (DMSO-dgs, 600 MHz).
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Figure S12. **C NMR spectrum of compound 5 (DMSO-ds, 150 MHz).
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Figure S13. **C NMR (dept 135 °) spectrum of compound 5 (DMSO-ds, 150 MHz).
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Figure S15. HRMS-ESI spectrum of compound 5.
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Figure S16. ''B NMR spectrum of compound 6a (DMSO-dg, 192 MHz).
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Figure S17. *H NMR spectrum of compound 6a (DMSO-ds, 600 MHz).
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Figure S18. *H NMR spectrum of compound 6a after D,O exchange (DMSO-ds, 600 MHz).
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Figure S19. **C NMR spectrum of compound 6a (DMSO-dg, 150 MHz).
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Figure S20. **C NMR (dept 135 °) spectrum of compound 6a (DMSO-dg, 150 MHz).
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Figure S21. HSQC of compound 6a.
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Figure S22. HMBC of compound 6a.
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Figure S24. HRMS-ESI spectrum of compound 6a.
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Figure S25. **B NMR spectrum of compound 7 (DMSO-ds, 192 MHz).
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Figure S$26. *H NMR spectrum of compound 7 (DMSO-dg, 600 MHz).
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Figure 27. **C NMR spectrum of compound 7 (DMSO-dg, 150 MHz).
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Figure S$28. **C NMR (dept 135 °) spectrum of compound 7 (DMSO-ds, 192 MHz).
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Figure S29. HSQC of compound 7.
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Figure S30. HMBC of compound 7.
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Figure S32. HRMS-ESI spectrum of compound 7.
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Figure $33. !B NMR spectrum of compound 9 (CDCls, 192 MHz).
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Figure S34. 'H NMR spectrum of compound 9 (CDCls, 600 MHz).
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Figure S35. **C NMR spectrum of compound 9 (CDCls, 150 MHz).
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Figure S36. **C NMR (dept 135 °) spectrum of compound 9 (CDCls, 150 MHz).
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Figure S37. HSQC of compound 9.
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Figure S39. HRMS-ESI spectrum of compound 9.
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Figure S40. **B NMR spectrum of compound 10 (CD,Cl, 192 MHz).
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Figure S41. *H NMR spectrum of compound 10 (CD,Cl,, 600 MHz).
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Figure S42. **C NMR spectrum of compound 10 (CD,Cly, 150 MHz).
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Figure S43. HSQC of compound 10.
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Figure S44. IR spectrum of compound 10.
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Figure S45. HRMS-ESI spectrum of compound 10.
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Figure S46. "'B{"H} NMR spectrum of compound 11 (CD,Cl,, 192 MHz).
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Figure S47. B NMR spectrum of compound 11 (CD,Cl,, 192 MHz).
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Figure S48. *H NMR spectrum of compound 11 (CD,Cl,, 600 MHz).
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Figure S49. **C NMR spectrum of compound 11 (CD,Cly, 150 MHz).
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Figure S50. IR spectrum of compound 10.
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Figure S51. HRMS-ESI spectrum of compound 11.
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Figure S52. "'B{*H} NMR spectrum of compound 12 (DMSO-ds, 192 MHz).
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Figure S53. *'B NMR spectrum of compound 12 (DMSO-ds, 192 MHz).
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Figure S54. *H NMR spectrum of compound 12 (DMSO-ds, 600 MHz).
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Figure S55. **C NMR spectrum of compound 12 (DMSO-dg, 150 MHz).
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Figure S56. *C NMR (dept 135 °) spectrum of compound 12 (DMSO-dg, 150 MHz).
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Figure S57. HSQC of compound 12.

S51



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2014

pe rofe-|
TE_: Sa\burlncarpuru\vPSﬁA N
7.2 FiMar 23110946 201GMT-04.00) )
724 \f A
702
88
85
641
I /
624 /
o 1t f »
c god ]
P ¢ | / :
1 w0 | =2}
0 58 - @ ~ o ¥
& : 8 \ S - 9 5
= i < S
® 567 TR 5 - k3
| s 2 o g
*1 2 = 8
521 o '~
i 8 &
504 . & 8
i ST =R,
481 b
61
al |
1 |
J 8
24 =
i ~
40+ -
4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)
MW618 22-Mar-2012
JFV5B21655 (0.027) Is (1.00,1.00) C21H41B10N4010 1: TOF MS ES-
617.3837 618.3808 2.72e12
100+
THEORETICAL ISOTOPE MODEL
M-H
CALC. MASS: 619.3789
-0.32 ppm 616.3870
619.3789
[ B
615.3904
620.3810
614.3939
o
JFV5B21655 1128 (21.653) AM (Cen,2, 80.00, Ht,6000.0,0.00,0.80); Sb (99,10.00 ); Sm (Mn, 3x3.00); Cm (1126:1151) 1: TOF MS ES-
617.3727 618.3711 3.42e3
100+
616.3792
619.3787
£
615.3843
620.3873
614.3533
615.9991
621.3914
612.3677 613-‘3473 6136934 | 140361 617.7774 6187971 | 6197572 |620.7330 6223748 623.3422  624.3250 y
T T T T T T T T T T T T — miz
612 613 614 615 616 617 618 619 620 621 622 623 624

Figure S59. HRMS-ESI spectrum of compound 12.
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Figure S60. *B{"H} NMR spectrum of compound 13 (DMSO-ds, 192 MHz).
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Figure S61. *'B NMR spectrum of compound 13 (DMSO-ds, 192 MHz).
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Figure $62. *H NMR spectrum of compound 13 (DMSO-ds, 600 MHz).
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Figure S63. **C NMR spectrum of compound 13 (DMSO-dg, 150 MHz).
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Figure S64. HSQC of compound 13.
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Figure S65. IR spectrum of compound 13.
MW607 15-Mar-2012
JFV5B21643 (0.027) Is (1.00,1.00) C21H42BIN4010 TOF MS ES-
g 608.3792 2.96e12
100
607.3821
609.3771 THEORETICAL ISOTOPE MODEL
ms 606.3854 [0.98 ppm]
605.3888
610.3793
604.3923
0 T ‘ T
JFV5B21643 1829 (35.198) AM (Cen, 2, 80.00, Ht,6000.0,601.98,0.80); Sb (99,10.00 ); Sm (Mn, 3x3.00); Cm (1829:1843) TOF MS ES-
100 608.3706 867
607.3751
609.3777
606.3843
s
605.3943 610.3781
\ 611.3698 1) 305
6029944 604.3900 6133547 o
603.3816 605.9147 : 615.3254
ol r | |604.8392 B 607.§212 608.8541 | 609.8522 |610.7646 | 611.8820 ‘ ) | miz
T T T T T T T T T T T T
603 604 605 606 607 608 609 610 611 612 613 614 615

Figure S66. HRMS-ESI spectrum of compound 13.
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Figure S67. *B{"H} NMR spectrum of compound 14 (DMSO-ds, 192 MHz).
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Figure S68. ''B NMR spectrum of compound 14 (DMSO-ds, 192 MHz).
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Figure $69. *H NMR spectrum of compound 14 (DMSO-dg, 600 MHz).
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Figure S70. **C NMR spectrum of compound 14 (DMSO-dg, 150 MHz).
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Figure S71. HSQC of compound 14.

S63



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2014

100+ MA ,
{ *iodanidbsalborncaporoic-PSNA / ! | ,"’\'f\ﬂr
a4 Fri Mar 23 11:27:23 2012 (GMTQ4.00) / \/ [
% _ A f
sué ¥ :
w2 \ g =
904 2 3
E g a
681 h | ]
| | 2
®1 © 3 g
5w 5
] { o | ©
5§ =1 3
z | 8
£ - 5
] 4 ‘ 8 8
|
7l s
1 3
72-f g
i &
681
81
64 -
4000 " a0 000 2500 " 2000 1500 1000 500
Wanshurbers (crm-1)
MW733 15-Mar-2012
JFV5B21644 (0.027) Is (1.00,1.00) C21H41B9IN40O10 TOF MS ES-
1004 734.2758 2.96e12
733.2787
THEORETICAL ISOTOPE MODEL 735.2737
ns 732.2820
731.2855
736.2759
730.2889
[0 T ‘ T T
JFV5B21644 1234 (23.735) AM (Cen,2, 80.00, Ht,6000.0,0.00,0.80); Sb (99,10.00 ); Sm (Mn, 3x3.00); Cm (1064:1324) TOF MS ES-
734.2735 6.85e3
1004
733.2783
735.2747
< 732.2816
731.2858 736.2761
722.7485 729.3159 730.2897 737.2667 738.2531
724.7327 ‘ N " 7395275 /412350 TAS2S 7462147

T t T T T T T T T — T T T T T T T
723 724 725 726 727 728 729 730 731 732 733 734 735 736 737 738 739 740 741 742 743 744 745 746

Figure S73. HRMS-ESI spectrum of compound 14.
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Figure S74. y-HPLC- trace of 15b.
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Figure S75. A) UV-HPLC chromatogram of 6b; (B) UV-HPLC chromatogram of 7; (C) y-HPLC-

chromatogram of 15. Note that the UV and y-detectors are connected in series.
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Figure S76. (A) UV-HPLC chromatogram of 13; (B) UV-HPLC chromatogram of 14.
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