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1. The NMR spectra of DHPMs 1-14 and 20
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Figure S2. 1*C-NMR of 1
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Figure S3. 'H-NMR of 2
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Figure S4. 1*C-NMR of 2
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Figure S5. 'H-NMR of 3
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Figure S6. 1*C-NMR of 3
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Figure S7. 'H-NMR of 4
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Figure S8.*C-NMR of 4
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Figure S9. 'H-NMR of 5
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Figure $10.*C-NMR of 5
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Figure S11. 'H-NMR of 6
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Figure S12. 1*C-NMR of 6
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Figure S13. 'H-NMR of 7
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Figure S14. 1*C-NMR of 7
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Figure S15. 'H-NMR of 8
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Figure S16. 1*C-NMR of 8
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Figure S17. 'H-NMR of 9
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Figure S18. 1*C-NMR of 9
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Figure S19. 'H-NMR of 10
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Figure S20. 1*C-NMR of 10
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Figure S21. 'H-NMR of 11
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Figure S22. 1*C-NMR of 11
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Figure S24. 1*C-NMR of 12
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Figure S25. 'H-NMR of 13

0

n 0 ONMMO®

"I~
i g2

o n

0°95—
77 09—

‘oL
.iv
"Ll

T -0

*20T—

9ct
“Let

140
.wNﬂN
"8ct
YT —
‘8PT—
TPT—

TPLT—

180 160 140 120 100 80 60 40 20 0 ppm

200

Figure $26. 1*C-NMR of 13
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Figure S27. 'H-NMR of 14
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2. The NMR spectra of compounds (15-17, 19, and 21).
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Figure S32. 1*C-NMR of 15
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Figure S33. 'H-NMR of 16
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Figure S34. 1*C-NMR of 16

S18



1.34
132
1.30

hhhhhh

£

\ 26
4.32
4.30
4.28
4.26

——2.41

™~2.34

1.01 =
5.06 =

Figure S35. 'H-NMR of 17a
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Figure S36. 1*C-NMR of 17a
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Figure S37. 'H-NMR of 17b
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Figure S38. 1*C-NMR of 17b
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Figure S39. 'H-NMR of 19
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Figure S41. 'H-NMR of 21
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Figure S42. 1*C-NMR of 21
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3. The 'H-NMR tracing of the H-D exchange reactions of methyl acetoacetate in

MeOH-d4
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Figure S43. 'H-NMR of H-D exchange reaction of methyl acetoacetate in MeOH-ds without

Hf(OTH)s
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Figure S44.'H-NMR of H-D exchange reaction of methyl acetoacetate in MeOH-ds with 5 mol%

Hf(OTH)s
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