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FIGURE 1
Structures of some hydroxybenzoates
CO,H
CO,H CO,H CO,H CO,H
" oY QL
© @ O OH OH
benzoic acid salicylic acid aspirin 3-hydroxy- 4-hydroxy-
benzoic acid benzoic acid
7 — 0 0 0
R’ = aliphatic chain CO,H
CO,H CO,H CO,H OH
\©/OH CLOH R7\©/OH
6-methylsalicylic acid o-cresotinic acid anacardic acids o-thymotic acid
OsOH
CO,H
H 2
© CO,H CO,H
@ o6 QO
F F OMe OH HO OH
diflunisal p-anisic acid 2,3-dihydroxy- a-resorcylic acid
benzoic acid (2,3-DHB)
CO,H CO,H CO,H
CO,H COH OH
OH OH
OH 0
OH HO o~/ OMe OMe
protocatechuic acid gentisic acid piperonylic acid 3-methoxy- 4-methoxy-

salicylic acid salicylic acid

CO.H CO,H CO,H
CO,H
OMe OH OMe
OH OMe OMe MeO OMe
vanillic acid isovanillic acid veratric acid 3.5-dimethoxy-
benzoic acid
1/23

SUBSTITUTE SHEET (RULE 26)



WO 2013/063204

CO,H

HO OH
OH
gallic acid

CO,H

HO OMe
OH

3-O-methylgallic acid
(3-OMGA)

FIGURE 1 (cont’d.)
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FIGURE 2
Structures of some aminobenzoates
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FIGURE 3

Structures of some aminohydroxybenzoates
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FIGURE 4

Structures of some heteroaryl carboxylic acids
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FIGURE 5

Structures of some phenylacetates
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Structures of some benzylacetates
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FIGURE 7
Structures of some cinnamates
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FIGURE 8

Oral PK Curves

—a— 3-Aspirin-HRM
—— 3,6-di-Aspitin-HM

—O— Hydramorphone

Concentration [ng/mL]
o]
o

0 1 2 3 4
Time [h]

Figure 8. Oral rat study comparing hydromorphone, 3-aspirin-HM and 3,6-di-
aspirin-HM.
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FIGURE 9

Oral 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.
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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
2500 - -
00 AUC {HM)
- 2000 4 ____ync extrapolated ,,-"'a
2 i M {HM] o
R
-, — 3, 0-di-aspirin-thg {HM) #,,‘-"
2
* J.,-"'
£ 1000 - .
u
2
<
S0

Dose [mg/kg HM)

Figure 18. Dose escalation in rats
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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 21B: Synthesis of 3-cinnamate-hydromorphone:
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Figure 21C: Synthesis of 3-benzoate-hydromorphone:
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Figure 21D: Synthesis of 3,6-di-aspirin-hydromorphone:
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FIGURE 21 (cont’d.)

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