WO 2013/063204 PCT/US2012/061813

FIGURE 1
Structures of some hydroxybenzoates
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FIGURE 2
Structures of some aminobenzoates
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FIGURE 3

Structures of some aminohvdroxybenzoates
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FIGURE 4

Structures of some heteroaryt carboxylic acids
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FIGURE §

Structures of some phenyiacetates
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FIGURE 8

Structures of some benzyiacetates
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FIGURE 7
Structures of some cinnamates
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FIGURE 8

Oral PK Curves
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Figure 8. Oral rat study comparing hydromorphone, 3-aspirin-HM and 3,6-di-
aspirin-HM.
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FIGURE 8

QOral PK Curves
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Figure 9. Oral rat study comparing hydromorphone and 6-o-salicylate-HM,
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FIGURE 10

Oral PK Curves
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Figure 10. Oral rat study comparing hydromorphone and 3-cinnamate-HM.
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FIGURE 11

Oral PK Curves
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Figure 11. Oral rat study comparing hydromorphone 6-naproxen-HM.
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FIGURE 12

Oral PK Curves
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Figure 12. Oral rat study comparing hydromorphone 3-isoniacin-HM.
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FIGURE 13

Oral PK Curves
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Figure 13. Oral rat study comparing hydromorphone and 3-p-salicylate-HM.

14/23

SUBSTITUTE SHEET (RULE 26)



WO 2013/063204 PCT/US2012/061813

FIGURE 14

Oral PK Curves
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Figure 14. Oral rat study comparing hydromorphone and 3-fenamate-HM.
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FIGURE 15
Oral PK Curves
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Figure 15. Oral rat study comparing hydromorphone, 3-benzoate-HM and 3,6-di-
benzoate-HM.
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FIGURE 16
intranasal PK Curves
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Figure 16. Intranasal rat study comparing hydromorphone and 3,6-di-aspirin-HM.
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FIGURE 17

Intravenous PK Curves
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Figure 17. Intravenous rat study comparing hydromorphone and 3,6-di-aspirin-
HM.
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Figure 18. Dose escalation in rats
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The following conditions were examined:

4 N HCI, ambient, 30 min. 4N Na.OH, ambient, 30 min.
4 N HCI, ambient, 60 min. 4 N NaOH, amhient, 80 min.

4 N HCHL 160 °C, 30 min. 4 N NaOH, 100 °G, 30 min.

4 N HCI, 100 °C, 80 min. 4 N NaOH, 100 °C, 60 min.
conc. HCl, ambient, 30 min. 12 N NaQH, ambient, 30 min.
conc. HCL, ambient, 60 min. 12 N NaQOH, ambient, 80 min.
conc. HCI, 100 °C, 30 min. 12 N NaOH, 100 °C, 30 min.
conc. HCI, 100 °C, 80 min. 12 N NaOH, 100 °C, 60 min.

Figure 19. Reduced potency of breakdown products
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FIGURE 20
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Figure 20. Motility with 3,6-di-aspirin-HM
compared to hydromorphone hydrochloride
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FIGURE 21

Figure 21A: Synthesis of 3-aspirin-hydromorphone:
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Figure 218: Synthesis of 3-cinnamate-hydromorphone:
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Figure 21C: Synthesis of 3-benzoate-hydromorphone:
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FIGURE 21 (cont’d.)

Figure 21E: Synthesis of 6-salicylate-hydromorphone:
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