Synthesis of four enantiomers of (1-amino-3-hydroxypropane-1,3-
diyl)diphosphonic acid as diphosphonate analogues of 4-hydroxyglutamic
acid

Liwia Lebelt 1, Iwona E. Glowacka 'and Dorota G. Piotrowska *

1. Bioorganic Chemistry Laboratory, Faculty of Pharmacy, Medical University of Lodz, 90-151 Lodz,
Muszynskiego 1, Poland; liwia.lebelt@umed.lodz.pl (L.L.); iwona.glowacka@umed.lodz.pl (LE.G.);
dorota.piotrowska@umed.lodz.pl (D.G.P.)

* Correspondence:; dorota.piotrowska@umed.lodz.pl (D.G.P.)

Contents

NMR spectra for compounds (1R,3S5)-6 and (1R,3R)-6, (1R,3S)-11, (1R,3R)-11, (1R,35)-12, (1R,35)-12, (1R,3R)-4,
(1R,35)-4, 14, 15, (1R/S,3R/S)-6 [anti-6], (1R,3R,1’S)-16, (15,35,1’S)-16, (15,3R,1’S)-16.

Preparative chromatograms for (1R,3S)-11 and (1R,3R)-11, (15,3R)-12 and (15,3S)-12, (15,3R)-12 and (15,3S)-
12, (1R,3R,1’S)-16 and (15,35,1’S)-16, 14 and 15, (1R,3R,1’S)-16 and (1R,3S5,1’S)-16, (15,3R,1’S)-16 and
(15,35,1'S)-16.

Figure S1: 3'P NMR Spectrum for (1R,35)-6 and (1R,3R)-6 in CDCls
Figure S2: 'H NMR Spectrum for (1R,35)-11 in CDCls
Figure S3: 3C NMR Spectrum for (1R,35)-11 in CDCls
Figure S4: 3'P NMR Spectrum for (1R,35)-11 in CDCl3
Figure S5: 'TH NMR Spectrum for (1R,3R)-11 in CDCls
Figure S6: 1*C NMR Spectrum for (1R,3R)-11 in CDCls
Figure S7:3'P NMR Spectrum for (1R,3R)-11 in CDCls
Figure S8: 'TH NMR Spectrum for (1R,35)-12 in CDCls

Figure S9: 3C NMR Spectrum for (1R,35)-12 in CDCls

Figure 510: 3'P NMR Spectrum for (1R,35)-12 in CDCls
Figure S11: 'H NMR Spectrum for (1R,3R)-12 in CDCls
Figure S12: 3C NMR Spectrum for (1R,3R)-12 in CDCls
Figure 513: 3'P NMR Spectrum for (1R,3R)-12 in CDCls

Figure S14: 'H NMR Spectrum for (1R,3R)-4 in D20



Figure S15:
Figure S16:
Figure 517:
Figure 518:
Figure 519:
Figure S20:
Figure 521:
Figure 522:
Figure 523:
Figure 524:

Figure S25:

Figure S26:
Figure 527:
Figure 528:
Figure 529:
Figure S30:
Figure S31:

Figure S32:

Figure S33:
Figure S34:
Figure 535:
Figure S36:
Figure S37:
Figure S38:
Figure 539:
Figure 540:
Figure 541:
Figure 542:

Figure 543:

13C NMR Spectrum for (1R,3R)-4 in DO
3P NMR Spectrum for (1R,3R)-4 in D20
H NMR Spectrum for (1R,35)-4 in D20
13C NMR Spectrum for (1R,3S)-4 in D20
3P NMR Spectrum for (1R,3S)-4 in D20
H NMR Spectrum for trans-14 in CDCls
13C NMR Spectrum for trans-14 in CDCls
3P NMR Spectrum for trans-14 in CDCls
'H NMR Spectrum for trans-15 in CDCls
13C NMR Spectrum for trans-15 in CDCls

3P NMR Spectrum for trans-15 in CDCls

H NMR Spectrum for (1R/S,3R/S)-6 [anti-6] in CDCls
13C NMR Spectrum for (1R/S,3R/S)-6 [anti-6] in CDCls
3P NMR Spectrum for (1R/S,3R/S)-6 [anti-6] in CDCls
TH NMR Spectrum for (1R/S,3R/S)-6 [anti-6] in CeDs
13C NMR Spectrum for (1R/S,3R/S)-6 [anti-6] in CsDs
3P NMR Spectrum for (1R/S,3R/S)-6 [anti-6] in CsDs

H NMR Spectrum for (1R,3R,1’S)-16 in CeDs

3P NMR Spectrum for (1R,3R,1’S)-16 in CeDs
3P NMR Spectrum for (1R,3R,1’S)-16 in CDCls
H NMR Spectrum for (15,35,1’S)-16 in CeDs
3P NMR Spectrum for (15,35,1’S)-16 in CsDs
3P NMR Spectrum for (15,35,1’S)-16 in CDCls
TH NMR Spectrum for (1R,35,1’S)-16 in CeDs
3P NMR Spectrum for (1R,3S5,1’S)-16 in CeDs
3P NMR Spectrum for (1R,3S5,1’S)-16 in CDCls
H NMR Spectrum for (15,3R,1’S)-16 in CeDs
3P NMR Spectrum for (1S5,3R,1’S)-16 in CsDs

3P NMR Spectrum for (1S5,3R,1’S)-16 in CDCls
2



Figure 544: Separation of (1R,35)-11 and (1R,3R)-11 by preparative HPLC

Figure 545: Separation of (15,3R)-11 and (15,3S)-11 by preparative HPLC

Figure 546: Separation of (1R,35)-12 and (1R,3R)-12 by preparative HPLC

Figure 547: Separation of (15,3R)-12 and (15,35)-12 by preparative HPLC

Figure 548: Separation of trans-14 and trans-15 by preparative HPLC

Figure 549: Separation of (1R,3R,1’S)-16 and (15,3S,1’5)-16 by preparative HPLC
Figure S50: Separation of (1R,3R,1’S)-16 and (1R,3S,1’5)-16 by preparative HPLC

Figure S51: Separation of (15,3R,1’S)-16 and (15,35,1'S)-16 by preparative HPLC



s
™~
o)
e TAg o - sof] &
ThE6'ET 1a
520E> R
nE
0085 %~ JRE
€219t oz
=
[
~
LISTSE= - 00T
i
g
=
g
$GLS'ET
:&m_mw
SOT0bTN —
oossvef — =
£219'bT
LIST'ST
S o
g 9
T B A
O O
e o =
Z 4
R
8" B
g 0
i o

90T
=107

00T
Jfoo.ﬂ

-10 -15 -200 -25 30 -35 40 45

-5

30 25 20 15 10
f1 (ppm)

35

95 9 8 8 75 70 65 60 55 50 45

0

Figure S1: 3'P NMR Spectrum for (1R,35)-6 and (1R,3R)-6 in CDCls
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Figure 525: 3'P NMR Spectrum for trans-15 in CDCl3
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Figure S51: Separation of (15,3R,1’S)-16 and (15,35,1'S)-16 by preparative HPLC
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