CHIRAL INICEL

TECHNOLOGIES
DAICEL GROUP

a-Amino acids

Chromatographic Data, ki, @, Rs and Elution Order of Proteinogenic a-Amino Acids on Cinchona Alkaloid, Macrocyclic Glycopeptide and Crown
Ether-based Chiral Stationary Phases

Compound Column k1 o Rs Mobile Phase E(I)l:(tjigp Ref.
CHIRALPAK ZWIX(+) 15 1.15 0.50 MeOH/ Mecg'éj\og 3 ‘é/a’ )nfl\‘;l”g”ing 25 mM L<D [1]

CHIRALPAK ZWIX(+) 2.46 1.17 0.60 MeOH/ Mecgéio; ﬁg ‘é/a’ )nfl\‘jl”g”ing 25 mM L<D [1]

o CHIRALPAK ZWIX(+) 2.82 1.20 2.66 MeOH/THFn/]'I'\'AZgE(‘LAgé‘;%/ 25(\)//:1/1/\3 I‘::Z”tai”ing 25 n.d. 2]

5 CHIRALPAK ZWIX(+) 1.91 1.15 0.96 MeOH/ Megg;i%’g%g’gl\joggﬂng 25 mM L<D [11]
NH CHIRALPAK ZWIX(-) 2.08 1.39 1.60 MeOH/ Megg;i%’g%g’gl\joggﬂng 25mM D<L [11]
Alanine (Ala) CHIROBIOTIC T 0.56 1.80 2.90 H20/MeOH (40/60 v/v) L<D 3]
CHIROBIOTIC R 1.35 1.14 1.45 H20/MeOH (50/50 v/v) L<D [4]

CHIRALPAK CR-I(+) 2.75%/9.81* | - 14.62 MeCN/H2O/TFA (96/4/0.5 vIviv) D<L [5]

CHIRALPAK CR-I(+) 1.89%/4.67% | - - MeCN/EtOH/H2O/TFA (80/15/5/0.5 vIv/v/v) D<L [6]

* retention time (trrand tgz) in minute

Abbreviations and References starting on page 70



Elution

Compound Column k1 a Rs Mobile Phase Order Ref.
CHIRALPAK ZWIX(+) 0.93 1.26 1.7 MeOH/ Mecgéioaorf 8 ‘E’)g’ )nfl\‘jl”g”i”g 25mM L<D [1]
CHIRALPAK ZWIX(+) 2.27 1.33 2.40 MeOH/ MeC[’;'E(ioa/ ig ‘E’)g’ )nfl\‘jl”g”i”g 25mM L<D [1]
jiy\ CHIRALPAK ZWIX(+) 1.40 1.30 1.68 MeOH/ Meggléialggg/%)hzo:;agng 25mM L<D [11]
o i, CHIRALPAK ZWIX(-) 1.71 1.67 2.69 MeOH/ Megg%i%’g%g’gl\j":gﬂ”g 25mM D<L [11]
CHIROBIOTIC T 0.46 1.60 1.90 H20/MeOH (40/60 v/v) L<D [3]

Valine (Val)
CHIROBIOTIC R 1.42 1.23 1.55 H20/MeOH (50/50 v/v) L<D [4]
CHIRALPAK CR-I(+) | 1.58%/2.55* - 6.73 MeCN/H20/TFA (96/4/0.5 viviv) D<L [5]
CHIRALPAK CR-I(+) | 1.39%/1.79* - - MeCN/EtOH/H,O/TFA (80/15/5/0.5 VIvIv/v) D<L [6]
CHIRALPAK ZWIX(+) 1.05 1.22 1.70 MeOH/ Mecg'éioaoé 8 ‘é’c‘)’)nfl\‘jl”g”ing 25mM L<D [1]
CHIRALPAK ZWIX(+) 2.44 1.27 2.20 MeOH/ Mecgéioa/ ig ‘é’c‘)’)nfl\‘jl”g”ing 25 mM L<D [1]
CHIRALPAK ZWIX(+) 2.44 1.27 2.20 MeOH/ Mecﬂﬁ'fnggﬁ" dggzo"rlr‘]’&’)FcAomai”i”g 25 L<D [7]
oH CHIRALPAK ZWIX(+) 1.47 1.27 2.05 MeOH/ MGSEA(Z%E%(‘)’%)I\;%‘E‘;’J”Q 25 mM L<D [11]
o)\(\( CHIRALPAK ZWIX(-) 1.81 1.58 1.88 MeOH/ MGSEA(Z%E%C‘)’%)GOQ‘E‘;’J”Q 25mM D<L [11]
NH; CHIROBIOTIC T 0.48 2.10 3.50 HoO/MeOH (40/60 v/v) L<D 3]
Leucine (Leu) CHIROBIOTIC T 0.35 2.05 1.40 H20/MeOH (80/20 v/v) L<D [8]
CHIROBIOTIC TAG 0.92 3.13 4.80 H20/MeOH (80/20 v/v) L<D [9]
CHIROBIOTIC R 1.48 1.15 1.45 H20/MeOH (50/50 v/v) L<D [4]
CHIRALPAK CR-I(+) | 1.89%/7.52 - - MeCN/H20/TFA (96/4/0.5 viviv) D<L [5]
CHIRALPAK CR-I(+) | 1.52%/3.82 - - MeCN/EtOH/H-O/TFA (80/15/5/0.5 vIvIv/v) D<L [6]

* retention time (tr1 and tgr2) in minute




Elution

tert-Leucine (t-Leu)

DEA and 50 mM FA

Compound Column ki a Rs Mobile Phase Order Ref.
MeOH/MeCN (100/0 v/v) containing 25 mM
CHIRALPAK ZWIX(+) 0.98 1.26 2.00 DEA and 50 mM FA L<D [1]
MeOH/MeCN (50/50 v/v) containing 25 mM
CHIRALPAK ZWIX(+) 2.35 1.33 2.40 DEA and 50 mM FA L<D [1]
MeOH/MeCN/H20 (49/49/2 viviv) containing 25
OH - CHIRALPAK ZWIX(+) 151 1.36 4.12 MM DEA and 50 mM EA L<D [7]
: MeOH/MeCN (50/50 v/v) containing 25 mM
o&“\(\/ CHIRALPAK ZWIX(+) 1.46 1.35 2.04 DEA and 50 mM AcOH L<D [11]
NH, . MeOH/MeCN (50/50 v/v) containing 25 mM
CHIRALPAK ZWIX(-) 1.83 1.50 1.64 DEA and 50 mM AcOH D<L [11]
Isoleucine (lle) CHIROBIOTIC T 0.40 2.00 2.50 H20O/MeOH (40/60 v/v) L<D [3]
CHIROBIOTIC R 1.40 1.24 1.54 H2.0O/MeOH (50/50 v/v) L<D [4]
CHIRALPAK CR-I(+) 1.55%/2.87* - - MeCN/H20/TFA (96/4/0.5 viviv) D<L [5]
CHIRALPAK CR-I(+) 1.37%/1.91* - - MeCN/EtOH/H20/TFA (80/15/5/0.5 viviviv) D<L [6]
MeOH/MeCN (100/0 v/v) containing 25 mM
H
j\('\/ CHIRALPAK ZWIX(+) 0.97 1.26 1.60 DEA and 50 mM EA L<D [1]
O MeOH/MeCN (50/50 v/v) containing 25 mM
N, CHIRALPAK ZWIX(+) 2.26 1.32 2.20 DEA and 50 mM FA L<D [1]
CHIRALPAK CR-I(+) 1.55%/2.47* - - MeCN/H20/TFA (96/4/0.5 viviv) D<L [5]
allo-Isoleucine (allo-lle)
CHIRALPAK CR-I(+) 1.37%/1.75* - - MeCN/EtOH/H20/TFA (80/15/5/0.5 viviviv) D<L [6]
oH MeOH/MeCN (100/0 v/v) containing 25 mM
o CHIRALPAK ZWIX(+) 0.90 1.43 2.60 DEA and 50 mM EA L<D [1]
NH>
CHIRALPAK ZWIX(+) 2.14 157 4.20 MeOH/MeCN (50/50 v/v) containing 25 mM L<D [1]

* retention time (tryand tgr2) in minute




Elution

Compound Column k1 a Rs Mobile Phase Order Ref.
CHIRALPAK ZWIX(+) 1.47 1.14 1.20 MeOH/ Mecg'éioz 3 \é/c\)/ )nf&”g”i”g 25mM L<D [1]

CHIRALPAK ZWIX(+) 3.18 1.17 1.20 MeOH/ Mecg'éioé f}g \é/c\)/ )nf&”g”i”g 25mM L<D [1]

on CHIRALPAK ZWIX(+) 2.06 1.18 2.84 MeOH/ Mecﬁﬁ'ﬁ'ﬁfg’n 43220"4‘]’,0")F°A°”tai”i”9 25 L<D 7]
O&‘\(\/S\ CHIRALPAK ZWIX(+) 1.96 1.17 0.96 MeOH/ Meggéﬁ%/g%g/;)h;o:;gﬂng 25mM L<D [11]
NH CHIRALPAK ZWIX(-) 1.98 1.30 1.31 MeOH/ Megg&i‘%’g%g’gﬁ:ﬂﬂ”g 25mM D<L [11]
Methionine (Met) CHIROBIOTIC T 0.53 2.20 3.30 H20/MeOH (40/60 v/v) L<D 3]
CHIROBIOTIC R 1.52 1.15 1.52 H20/MeOH (50/50 v/v) L<D [4]

CHIRALPAK CR-I(+) | 2.33%11.16* - 15.55 MeCN/H2O/TFA (96/4/0.5 vIviv) D<L [5]

CHIRALPAK CR-I(+) | 1.71%5.24* - 15.63 MeCN/EtOH/H,O/TFA (80/15/5/0.5 VIv/vIv) D<L [6]

* retention time (tryand tr2) in minute




Elution

Compound Column ka a Rs Mobile Phase Order Ref.

CHIRALPAK ZWIX(+) 1.15 1.57 4.00 MeOH/MeCN (100/0 ‘é/(‘)’)nf&”;aAi”i”g 25 mM DEA and L<D [1]

CHIRALPAK ZWIX(+) 1.55 1.86 5.90 MeOH/MeCN (50/50 ‘é/(‘)’)nf&”;aAi”i”g 25 mM DEA and L<D [1]

CHIRALPAK ZWIX(+) 0.88 164 587 MeOH/H20 (98/2 viv) c;r;}lalir':ng 25 mM DEA and 50 L<D 2]

CHIRALPAK ZWIX(+) 1.36 1.85 10.03 MeOH/MeOH/ HZDOElen‘ldggzngQ’)F‘f”tai”ing 25 mM n.d. 2]

CHIRALPAK ZWIX(+) 1.41 1.73 3.09 MeOH/MeCN (507 505(‘)’/2,\;0Angﬂng 25 mM DEA and L<D [11]

OH CHIRALPAK ZWIX(+) 157 1.86 6.10 MeOH/MeCN (50/50 ‘ég’)rﬁ&”g”i”g 25mMDEAand | ¢ p [15]

OZ\C) CHIRALPAK ZWIX(-) 1.17 2.29 6.50 MeOH/MeCN (50/50 ‘ég’)rﬁ&”f:aAmmg 25 mM DEA and R<S [15]

_ CHIRALPAK ZWIX(-) 1.52 2.44 476 MeOH/MeCN (50/ 5%5”2&‘1‘;2’3”9 25 mM DEA and D<L [11]
Proline (Pro)

CHIROBIOTIC T 0.58 2.50 2.50 Ho0/MeOH (40/60 v/v) L<D 3]

CHIROBIOTIC T 0.80 3.63 6.8 Ho0/MeOH (80/20 v/v) L<D [8]

CHIROBIOTIC TAG 0.43 4.37 6.20 H.0/MeOH (80/20 v/v) L<D [9]

CHIROBIOTIC R 2.00 2.84 3.24 H20/MeOH (50/50 v/v) L<D [4]

CHIRALPAK CR-I(+) | 1.44%/1.44* - 0.00 MeCN/H20/TFA (96/4/0.5 viviv) - [5]

CHIRALPAK CR-I(+) | 1.34%/1.34* - 0.00 MeCN/EtOH/H-O/TFA (80/15/5/0.5 VIV/vIv) D<L [6]

* retention time (trrand tr2) in minute




Elution

Compound Column ki a Rs Mobile Phase Order Ref.
CHIRALPAK ZWIX(+) 1.03 1.15 1.00 MeOH/ MecgE(ioacz 8 ‘ég’)nf&”;aAi”i”g 25 mM L<D [1]
CHIRALPAK ZWIX(+) 2.25 1.25 1.60 MeOH/ Mecgéioé ﬁg ‘ég’)nf&”;aAi”i”g 25 mM L<D [1]
CHIRALPAK ZWIX(+) 1.78 1.21 3.02 MeOH/ Mecn':',/\;'EOE(A“zf dggzo"r/%’,a’)F‘f”tai”ing 25 L<D 7]
CHIRALPAK ZWIX(+) 3.87 1.16 2.76 MeCN/H20 (30/ ;2 d"g’g rcnol\r/‘ltaF'R'”? ?5 mM DEA n.d. 2]
oH CHIRALPAK ZWIX(+) 1.61 1.27 0.52 MeOH/ MeggA(i%/ 3%8’"3&%”%?9 25 mM L<D [11]
© \H, CHIRALPAK ZWIX(-) 1.86 1.40 1.64 MeOH/MeCRN (50750 viv) containg 25 mM D<L [11]
CHIROBIOTIC T 0.56 1.50 2.00 Ho0/MeOH (40/60 v/v) L<D 3]
Phenylalanine (Phe)
CHIROBIOTIC T 0.58 1.28 0.90 H20/MeOH (80/20 v/v) L<D 8]
CHIROBIOTIC TAG 0.46 2.24 3.0 H20/MeOH (80/20 v/v) L<D [9]
CHIROBIOTIC R 20.4 1.32 1.63 H20/MeOH (50/50 v/v) L<D [4]
CHIRALPAK CR-I(+) | 1.86%/4.52* - 10.82 MeCN/H20/TFA (96/4/0.5 viviv) D<L [5]
CHIRALPAK CR-I(+) | 1.52*/2.65* - 9.42 MeCN/EtOH/H-O/TFA (80/15/5/0.5 vIvIv/v) D<L [6]

* retention time (tryand tr2) in minute




Elution

Compound Column ki a Rs Mobile Phase Order Ref.
CHIRALPAK ZWIX(+) 2.18 1.57 7.10 MeOH/ MeCBIE(iOaOA 8 ‘ég’)nf&”;aAi”i”g 25 mM L<D [1]
CHIRALPAK ZWIX(+) 4.02 1.25 3.10 MeOH/ Mecgéioé ﬁg ‘ég’)nf&”g”i”g 25 mM L<D [1]
CHIRALPAK ZWIX(+) 1.18 1.54 4.81 MeOH/ Mecn’\:/,\'A*ZDOEX‘ZQ 4;9/520% V,(/‘l’)FCAO”ta'”'”g 25 D<L [7]
OH CHIRALPAK ZWIX(+) 1.94 1.53 5.86 MeOH/Hz0 (982 znzj’/‘é)ocrmagng 25 mM DEA n.d. 2]
© \H, \ N CHIROBIOTIC T 0.77 1.50 2.20 H20/MeOH (40/60 v/v) L<D [3]
CHIROBIOTIC T 1.25 1.79 2.10 H20/MeOH (0/100 v/v) L<D [8]

Tryptophan (Trp)
CHIROBIOTIC TAG 1.50 2.22 2.60 H20/MeOH (80/20 v/v) L<D [9]
CHIROBIOTIC R 2.36 1.23 1.55 H20/MeOH (50/50 v/v) L<D [4]
CHIRALPAK CR-I(+) | 1.86%4.19* | - 9.82 MeCN/H20/TFA (96/4/0.5 VIviv) D<L [5]
CHIRALPAK CR-I(+) | 1.53%2.52* | - 8.34 MeCN/EtOH/H-O/TFA (80/15/5/0.5 VIVIVIV) D<L [6]
CHIRALPAK ZWIX(+) 1.30 1.15 1.10 MeOH/ MecgE(iog 3 ‘é/a’ )rr?&”f:aAmmg 25 mM L<D [1]
CHIRALPAK ZWIX(+) 2.89 1.30 1.80 MeOH/ Mecgéioé ig \é/c\)/ )nf&”;ﬂ”ing 25mM L<D [1]
OH CHIRALPAK ZWIX(+) 2.49 1.26 2.86 MeOH/ Mecmﬁ%%fgé 4;9/520vr<1 V,{/‘I’)F;O”tai”i”g 25 L<D [7]
© NH, o CHIRALPAK ZWIX(+) 2.49 1.26 2.86 MeOH/ Mecﬂﬁ'fnggﬁ" dggzo"rlr‘]’&’)FcAomai”i”g 25 n.d. 2]
CHIROBIOTIC T 0.42 1.50 1.90 H20/MeOH (40/60 v/v) L<D [3]
Tyrosine (Tyr) CHIROBIOTIC R 1.73 1.30 1.52 H20/MeOH (50/50 v/v) L<D [4]
CHIRALPAK CR-I(+) | 1.95%4.76* | - 10.70 MeCN/H20/TFA (96/4/0.5 viviv) D<L [5]
CHIRALPAK CR-I(+) | 153%2.57* | - 8.54 MeCN/EtOH/H.O/TFA (80/15/5/0.5 VIVIVIV) D<L [6]

* retention time (tr1 and tgr2) in minute




Elution

Compound Column ki a Rs Mobile Phase Order Ref.
CHIRALPAK ZWIX(+) 1.33 1.23 1.30 MeOH/ Mecg'éiog 3 ‘é/(‘)’ )nf&”g”i”g 25mM L<D [1]

CHIRALPAK ZWIX(+) 3.14 1.30 2.00 MeOH/ Mecg'éioé ig \é/c\)/ )nf&”g”i”g 25mM L<D [1]

o o CHIRALPAK ZWIX(+) 2.16 1.28 4.01 MeOH/ Mzef)cn':'ﬁ'g%fg/n 4dggzovrlr‘]’l<>|’)FCAf’”tai”i”g L<D [7]

o ; CHIRALPAK ZWIX(+) 2.18 1.25 0.83 MeOH/ Megg&i‘?{g%g’g,\;ﬁgﬂ”g 25mM L<D [11]
NH; CHIRALPAK ZWIX(-) 2.05 1.39 1.00 MeOH/ Megg&i‘%’g%g’gﬁgﬁ‘)‘m”g 25mM D<L [11]
Threonine (Thr) CHIROBIOTIC T 0.28 1.40 1.10 H20/MeOH (40/60 v/v) L<D [3]
CHIROBIOTIC T 1.50 1.82 2.30 H20/MeOH (0/100 v/v) L<D [8]

CHIROBIOTIC TAG 0.07 3.28 1.50 H20/MeOH (60/40 v/v) L<D [9]

CHIRALPAK CR-I(+) | 1.67%/3.13* | - 9.07 MeCN/H2O/TFA (96/4/0.5 vIviv) D<L [5]

CHIRALPAK ZWIX(+) 1.68 1.00 0.00 MeOH/ Mecg'éiogr/] g ‘ég’)nﬁ&”gi”i”g 25mM L<D [1]

CHIRALPAK ZWIX(+) 4.24 1.00 0.00 MeOH/ MGCB'E(ZO; ig ‘ég’)rﬁ&”g”ing 25mM L<D [1]

on CHIRALPAK ZWIX(+) 3.86 1.04 0.65 MeOH/ Mz‘zcrm'g%fg/n 4d9/520"r<;’|o|’)F°A°”tai”i”9 L<D [7]

o oH CHIRALPAK ZWIX(+) 3.27 1.00 0.00 MeOH/ Megg%ﬁg%g’g,\‘f:gﬂng 25 mM - [11]
NH, CHIRALPAK ZWIX(-) 3.32 1.00 0.00 MeOH/ Megg‘gﬁg%g’g&ﬁgﬂng 25 mM . [11]
Serine (Ser) CHIROBIOTIC T 0.33 1.40 1.20 H20/MeOH (40/60 v/v) L<D 3]
CHIROBIOTIC R 1.13 1.12 0.80 H20/MeOH (50/50 v/v) L<D [4]

CHIRALPAK CR-I(+) | 2.34%/4.05* | - 7.76 MeCN/H2O/TFA (96/4/0.5 vIviv) D<L [5]

CHIRALPAK CR-I(+) | 1.67%/2.31* | - 5.52 MeCN/EtOH/H-O/TFA (80/15/5/0.5 VIv/vIv) D<L [6]

* retention time (tryand tgr2) in minute




Elution

Compound Column ki a Rs Mobile Phase Order Ref.
CHIRALPAK ZWIX(+) 6.0 1.00 0.00 MeOH/ MeCBIE(iOaOA 8 ‘ég’)nf&”;aA'”'”g 25 mM L<D [1]

CHIRALPAK ZWIX(+) 11.4 1.00 0.00 MeOH/ Mecgéioé ﬁg ‘ég’)nf&”;aA'”'”g 25 mM L<D [1]

on CHIRALPAK ZWIX(+) 1.65 1.05 0.51 MeOH/H-0 (30/ ;g d"g’g) ‘;?l\r;ltf‘:izi”g 25 mM DEA L<D 7]

o OH CHIRALPAK ZWIX(+) 7.34 1.00 0.00 MeOH/ Meggpficr’]/ 3%%0:%@ 25 mM - [11]
NH; O CHIRALPAK ZWIX(-) 8.59 1.00 0.00 MeOH/ MeggA(i%/ 3%8”2&%”;%‘?9 25 mM - [11]
Aspartic Acid (Asp) CHIROBIOTIC T 0.20 1.70 1.20 H20/MeOH (40/60 v/v) L<D 3]
CHIROBIOTIC R 1.45 1.17 1.56 H20/MeOH (50/50 v/v) L<D [4]

CHIRALPAK CR-I(+) 2.63* 5.31* 8.55 MeCN/H20/TFA (96/4/0.5 viviv) D<L [5]

CHIRALPAK CR-I(+) | 1.71%2.62* | - 7.26 MeCN/EtOH/H,O/TFA (80/15/5/0.5 VIvIvv) D<L [6]

CHIRALPAK ZWIX(+) 2.17 1.00 0.00 MeOH/ Mecgéioaoé g ‘é’c‘)’)rm”g”i”g 25 mM L<D [1]

on CHIRALPAK ZWIX(+) 3.38 1.33 1.60 MeOH/ Mecgéioé ig ‘ég’)”f&”;api\”i”g 25 mM L<D [1]

o NH, CHIRALPAK ZWIX(+) 3.21 1.32 4.30 MeOH/ Mecgéioé ig ‘ég’)nf&”;api\”i”g 25 mM L<D [7]
NH, O CHIRALPAK ZWIX(+) 3.97 1.28 3.95 MeOH/THZHMzgé‘;\g;‘EZZS(‘)’/‘#‘a CFOA”tai”ing 25 n.d. 2]
Asparagine (Asn) CHIROBIOTIC T 0.60 1.60 2.10 H20/MeOH (40/60 v/v) L<D 3]
CHIRALPAK CR-I(+) 1.88* 2.61* 4.31 MeCN/H20/TFA (96/4/0.5 viviv) D<L [5]

CHIRALPAK CR-I(+) | 1.50%1.79* | - 3.43 MeCN/EtOH/H-O/TFA (80/15/5/0.5 vIvIv/v) D<L [6]

* retention time (tryand tgr2) in minute




Elution

Compound Column ki a Rs Mobile Phase Order Ref.
CHIRALPAK ZWIX(+) 2.57 1.06 0.50 MeOH/MeCN (106?4 3 ‘ég’)nf&”g”f”g 25 mM DEA n.d. [1]
on o CHIRALPAK ZWIX(+) 6.56 1.15 1.00 MeOH/MeCN (506{ ?18 ‘ég’)nf&”;aA'”'”g 25 mM DEA D<L [1]
O%\(\)J\OH CHIRALPAK ZWIX(+) 4.99 1.36 1.37 MeOH/MeCN (z?]/(?%(‘)’%)h;o:égﬂ”g 25mMMDEA | Hy [11]
NH, CHIRALPAK ZWIX(-) 4.64 1.23 0.76 MeOH/MeCN ﬁ?{g%g’g,&?gﬂ”g 25 mM DEA L<D [11]
Glutamic Acid (Glu) CHIROBIOTIC T 0.30 1.90 1.50 H20/MeOH (40/60 v/v) L<D [3]
CHIRALPAK CR-I(+) 2.55¢ | 13.32* 15.13 MeCN/H20/TFA (96/4/0.5 viviv) D<L [5]
CHIRALPAK CR-I(+) | 1.70%5.12* | - 14.49 MeCN/EtOH/H,O/TFA (80/15/5/0.5 VIvIv/v) D<L [6]
CHIRALPAK ZWIX(+) 1.50 1.16 0.70 MeOH/MeCN (10;/] g ‘ég’)nf&”gnfng 25mMDEA | p [1]
m CHIRALPAK ZWIX(+) 2.94 1.27 0.70 MeOH/MeCN (50; ?13 ‘ég’)nf&”gn'”g 25 mM DEA 1 <D [1]
o T, NH; CHIRALPAK ZWIX(+) 2.18 1.26 2.32 MeOH/ Mecrm/\;';%glgf dggzo"é;’,a’);fma'”'”g 25 L<D [71
CHIROBIOTIC T 0.40 1.80 1.60 H20/MeOH (40/60 v/v) L<D [3]

Glutamine (GIn)
CHIRALPAK CR-I(+) 1.78* 4.68* 10.69 MeCN/H20/TFA (96/4/0.5 viviv) D<L [5]
CHIRALPAK CR-I(+) | 1.48%2.73* | - 11.14 MeCN/EtOH/H.O/TFA (80/15/5/0.5 viviv) D<L [6]
OH CHIROBIOTIC T 6.12 1.50 2.20 H20/MeOH (40/60 v/v) L<D [3]
O)\(\/\/NHz CHIROBIOTIC R 1.27 2.07 1.97 H20/MeOH (50/50 v/v) L<D [4]
e CHIRALPAK CR-I(+) 6.12¢ | 29.26* 8.08 MeCN/H20/TFA (96/4/0.5 vIvv) D<L [5]
Lysine (Lys) CHIRALPAK CR-I(+) | 2.70%7.57% | - 9.01 MeCN/EtOH/H20/TFA (80/15/5/0.5 VIVIVIV) D<L [6]

* retention time (tr1and tr2) in minute

10




Elution

Compound Column k1 a Rs Mobile Phase Order Ref.
OH NH CHIRALPAK ZWIX(+) 279 110 117 MeOH/H20 (98/2 v/v) containing 25 mM DEA and L<D 7]
4‘\(\% Py 50 mM FA
o N NH CHIROBIOTIC T 6.48 1.40 2.1 H2O/MeOH (40/60 vIv) L<D 3]
NH,
CHIRALPAK CR-I(+) 1.58* 3.25+ 6.80 MeCN/H20/TFA (96/4/0.5 VIviv) D<L [5]
Arginine (Arg)
CHIRALPAK CR-I(+) | 1.34%/1.95* - 6.21 MeCN/EtOH/H20/TFA (80/15/5/0.5 viv/viv) D<L [6]
CHIRALPAK ZWIX(+) 263 192 1.96 MeOH/H20 (98/2 v/v) containing 25 mM DEA and L<D 7]
50 mM FA
OH CHIROBIOTIC T 6.60 1.20 0.80 H20/MeOH (40/60 viv) L<D 3]
N
Om S CHIROBIOTIC TAG 0.40 1.60 1.20 H20(pH 3.8 ACOH)/MeOH (40/60 viv) L<D [9]
2 NH
CHIROBIOTIC R 1.13 1.12 1.45 H20/MeCN (50/50 v/v) L<D [4]
Histidine (His)
CHIRALPAK CR-I(+) 1.59* 2.03* 3.25 MeCN/H20/TFA (96/4/0.5 vIviv) D<L [5]
CHIRALPAK CR-I(+) | 1.35%1.50* - 1.95 MeCN/EtOH/H20/TFA (80/15/5/0.5) viviviv D<L [6]
OH CHIROBIOTIC T 0.45 1.60 1.60 HoO/MeOH (40/60 vIv) L<D 3]
O)\(\SH CHIROBIOTIC R 1.80 1.18 1.70 H20/MeOH (50/50 v/v) L<D [4]
NH,
CHIRALPAK CR-I(+) | 2.16%5.50* - 11.94 MeCN/H2O/TFA (96/4/0.5 viviv) D<L [5]
Cysteine (C
ysteine (Cys) CHIRALPAK CR-I(+) | 1.63%2.91% | - 10.18 MeCN/EtOH/H20/TFA (80/15/5/0.5 viviviv) D<L [6]

* retention time (tryand tr2) in minute
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Chromatographic Data, ki1, @, Rs and Elution Order of N-Fmoc-Proteinogenic a-amino Acids on Cinchona Alkaloid and Macrocyclic Glycopeptide-based
Chiral Stationary Phase Derivative

Compound Column k1 a Rs Mobile Phase E(I)urggrn Ref.
OH CHIRALPAK ZWIX(+) | 0.36 1.32 1.16 H20/MeOH (1/99 V’gf;r,:ﬂta;rxng 30 mM TEA and D<L [10]
o) e
om \{/ CHIRALPAK ZWIX() | 0.22 o0 000 | PeOMEOF (99 ) contalning 30 miv TEA and B 1101
Fmoc CHIRALPAK QN-AX | 2.38 1.82 8.77 MeOH/MeCN (75; ﬁg ‘é/(‘)’)mc&”g”'”g 30 mM DEA D<L [10]
Fmoc-Asp(OtBu)-OH CHIRALPAK QD-AX 245 178 926 MeOH/MeCN (75;?]3 \é/(;/)ni:&nlt:inmg 30 mM DEA L<D [10]
OH
OH
Y
Fmoc- O CHIROBIOTIC R 3.61 1.56 1.86 0.1% aqueous TEAA(pH 7.0)/MeOH (80/20 v/v) L<D [4]
Fmoc-Asp-OH
OH O J< CHIRALPAK ZWIX(+) | 0.22 1.32 0.64 H20/MeOH (1/99 V/g)ocgr,\'ﬂtaF'”A'”g 30 mM TEA and D<L [10]
O)\g\/U\O CHIRALPAK ZWIX(-) | 0.24 1.00 0.00 H20/MeOH (1/99 v/ g)ocﬁ\'ﬂtaF'”A'”g 30 mM TEA and L<D [10]
Fmoc CHIRALPAK QN-AX 197 188 954 MeOH/MeCN (75/25 v/v) containing 30 mM DEA D<L [10]
and 60 mM FA
Fmoc-Glu(OtBu)-OH CHIRALPAK QD-AX 202 166 786 MeOH/MeCN (75/25 v/v) containing 30 mM DEA L<D [10]
and 60 mM FA
OH 0
OWOH
Fmoc” N1 CHIROBIOTIC R 3.69 1.49 1.57 0.1% aqueous TEAA(pH 7.0)/MeOH (80/20 v/v) L<D [4]
Fmoc-Glu-OH
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Elution

Compound Column ka a Rs Mobile Phase Order Ref.
OH H CHIRALPAK ZWIX(+) | 0.19 1.43 1.01 H20/MeOH (1/99 V/‘é)ocn‘zr,\‘/tlaF"Xng 30 mM TEA and D<L [10]
N. —
o%\g\/\/ Boc CHIRALPAK ZWIXQ) | 020 | 000 000 | H2O/MeOH (1799 V/\é)o containing 30 mM TEA and B 1201
Fmoc CHIRALPAK QN-AX 132 1.80 6.20 MeOH/MeCN (75/25 v/v) containing 30 mM DEA D<L [10]
and 60 mM FA
Fmoc-Lys(Boc)-OH i MeOH/MeCN (75/25 v/v) containing 30 mM DEA
CHIRALPAK QD-AX 1.39 1.54 5.00 and 60 MM FA L<D [10]
OH )NJ\H CHIRALPAK ZWIX(+) | 0.99 1.91 4.67 H20/MeOH (1/99 V/‘é)ocrﬁrl\‘/tla;m”g 30 mM TEA and D<L [10]
_Pbf o
O&L\(\A” ﬁ CHIRALPAK ZWIXQ) 071 150 252 H>0/MeOH (1/99 v/v) containing 30 mM TEA and L<D [10]
_NH 60 mM FA _
Fmoc CHIRALPAK ON-AX 274 159 787 MeOH/MeCN (75/25 viv) containing 30 mM DEA D<L [10]
and 60 mM FA
Fmoc-Arg(Pbf)-OH ini
g(Pbf) CHIRALPAK QD-AX | 2.74 142 4.00 MeOH/MeCN (75/25 v/v) containing 30 mM DEA L<D [10]
and 60 mM FA
OH NH
o)\/\/\NJLNH2
Fmoc- VM H CHIROBIOTIC R 3.28 1.46 1.56 0.1% aqueous TEAA(pH 7.0)/MeOH (80/20 v/v) L<D [4]
Fmoc-Arg-OH
OH .
CHIRALPAK ZWIX(-) 0.43 147 150 H20/MeOH (1/99 v/v) containing 30 mM TEA and L<D [10]
o N> 60 mM FA
| —
_NH N ) MeOH/MeCN (75/25 v/v) containing 30 mM DEA
Fmoc \Trt CHIRALPAK QN-AX 1.85 1.99 10.49 and 60 mM EA D<L [10]
. MeOH/MeCN (75/25 v/v) containing 30 mM DEA
Fmoc-His(Trt)-OH CHIRALPAK QD-AX | 2.09 1.62 6.27 and 60 MM FA L<D [10]
OH
N
O)\(\[ \>
FmOC/NH NH CHIROBIOTIC R 10.4 1.1 1.0 0.1% aqueous TEAA(pH 4.1)/MeOH (80/20 v/v) L<D [4]
Fmoc-His-OH
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Elution

Compound Column k1 a Rs Mobile Phase Order Ref.
CHIRALPAK ZWIX(+) | 0.25 1.36 0.88 H20/MeOH (1/99 viv) C;r,:/ltaF"X”g 30 mM TEA and 60 D<L [10]
OH CHIRALPAK ZWIX(-) | 0.27 1.00 0.00 H20/MeOH (1/99 v/v) c;rlc/ltallr'&ing 30 mM TEA and 60 _ [10]
O%/\,\g CHIRALPAK QN-AX | 2.18 1.50 6.67 MeOH/MeCN (75/25 ‘é/(‘)’)nf&”;aAi”i”g 30 mM DEA and D<L [10]
Fmoc CHIRALPAK QD-AX | 2.10 159 6.89 MeOH/MeCN (75/25 v/v) containing 30 mM DEA and L<D [10]
Fmoc-Ala-OH 60 mM FA
CHIROBIOTICR | 11.78 | 1.78 1.82 0.1% aqueous TEAA(pH 4.1)/MeOH (80/20 v/v) L<D [4]
OH CHIRALPAK ZWIX(+) | 0.20 1.54 0.77 H20/MeOH (1/99 viv) Cgrl\'ﬂtaFi”Aing 30 mM TEA and 60 D<L [10]
o)\H\ CHIRALPAK ZWIX(-) | 0.21 1.13 <0.2 H20/MeOH (1/99 viv) Cgrl\'ﬂtaFi”Ai”g 30 mM TEA and 60 L<D [10]
Fmoc™ 1 CHIRALPAK QN-AX | 1.88 | 2.06 12.66 MeOH/MeCN (75/25 ‘é’c‘)’)nf&”;aAi“ing 30 mM DEA and D<L [10]
Fmoc-Val-OH CHIRALPAK QD-AX | 1.79 2.06 10.78 MeOH/MeCN (75/25 ‘ég’)rﬁ&”f:aAmi”g 30 mM DEA and L<D [10]
OH CHIRALPAK ZWIX(+) | 0.18 1.36 0.70 H20/MeOH (1/99 viv) Cn?rl\‘/ltali”Aing 30 mM TEA and 60 D<L [10]
O%\IG\( CHIRALPAK ZWIX() | 0.18 1.00 0.00 H20/MeOH (1/99 viv) crﬁr':/ltalir;ing 30 mM TEA and 60 L<D [10]
Fmoc” CHIRALPAK QN-AX 158 183 8.53 MeOH/MeCN (75/25 \é/a/)rﬁl\(jlnlt:ﬂning 30 mM DEA and D<L [10]
Fmoc-Leu-OH CHIRALPAK QD-AX 136 1.94 973 MeOH/MeCN (75/25 \é/a/)n?&nlt:e'lai‘ning 30 mM DEA and L<D [10]
OH = CHIRALPAK ZWIX(+) | 0.18 1.43 0.69 H20/MeOH (1/99 viv) Cgrl\'ﬂtaFi”Aing 30 mM TEA and 60 D<L [10]
o}\'\g\/ CHIRALPAK ZWIXQ) | 0.22 00 0.00 H20/MeOH (1/99 V/v) cgrlc/ltalir':ng 30 mM TEA and 60 ~ 1201
Fmoc” CHIRALPAK ON-AX | 1.80 905 10.62 MeOH/MeCN (75/25 \é/a/)ng:&ng\ning 30 mM DEA and D<L [10]
Fmoc-lle-OH CHIRALPAK QD-AX 155 299 12.3 MeOH/MeCN (75/25 \é/(;/)n::&nlt:ii\ning 30 mM DEA and L<D [10]
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Elution

Compound Column ki a Rs Mobile Phase Order Ref.

OH CHIRALPAK ZWIX(+) | 0.38 | 1.63 2.11 H20/MeOH (1/99 viv) c;ma;rxng 30 mM TEA and 60 D<L [10]
07]\(\© CHIRALPAK ZWIX(-) | 0.40 | 1.31 1.09 H20/MeOH (1/99 viv) c;ma;rxng 30 mM TEA and 60 L<D [10]
Fmoc” 1 CHIRALPAK QN-AX | 3.26 | 155 7.74 MeOH/MeCN (75/25 ‘é’c‘)’)nf&”;aAi”i”g 30 mM DEA and D<L [10]
Fmoc-Phe-OH CHIRALPAK QD-AX | 3.46 | 1.65 8.47 MeOH/MeCN (75/25vk) contamning 30 mM DEA and L<D [10]
OH CHIRALPAK ZWIX(+) | 0.80 | 2.36 6.82 H20/MeOH (1/99 viv) C;rl\‘/ltagxng 30 mM TEA and 60 D<L [10]
O//‘\(\EQ CHIRALPAK ZWIX(-) 065 167 3.15 H20/MeOH (1/99 viv) cnc:r'\l/ltali:ang 30 mM TEA and 60 L<D [10]
Fmoc™ NH CHIRALPAK ON-AX | 4.11 | 164 570 MeOH/MeCN (75/25 \é/C\)/) ni:slnlt:ining 30 mM DEA and el 110]
Fmoc-Trp-OH CHIRALPAK QD-AX 450 150 702 MeOH/MeCN (75/25 \é/(;/)mc'\c;lnlt:ining 30 mM DEA and L<D [10]
OH ] CHIRALPAK ZWIX(+) | 033 | 1.41 1.31 H20/MeOH (1/99 viv) Cg’gﬂta;”Ai”g 30 mM TEA and 60 D<L [10]
o)‘\'\g\/ ~ CHIRALPAK ZWIX() | 032 | 119 030 H20/MeOH (1/99 V/v) C;R/ltali:r'zng 30 mM TEA and 60 - 1201
Fmoc” CHIRALPAK QN-AX | 2.84 | 1.67 0.83 MeOH/MeCN (75/25 \é/c\)/)rﬁ&n't:ii\ning 30 mM DEA and Del [10]
Fmoc-Met-OH CHIRALPAK QD-AX 290 178 10.22 MeOH/MeCN (75/25 \é/a/)rﬁl\(jlnlt:ﬂning 30 mM DEA and L<D [10]
OH !:moc CHIRALPAK ZWIX(+) 0.27 1.00 0.00 H20/MeOH (1/99 viv) crgr'cﬂtalizmng 30 mM TEA and 60 _ [10]
O)‘\EN> CHIRALPAK ZWIX(-) 0.28 1.00 0.00 H20/MeOH (1/99 viv) crgr'cﬂtalizmng 30 mM TEA and 60 _ [10]
CHIRALPAK QN-AX | 1.88 | 1.06 1.06 MeOH/MeCN (75/25 ‘ég’)nf&”f:aAmmg 30 mM DEA and D<L [10]

Fmoc-Pro-of CHIRALPAK QD-AX | 1.61 | 1.15 2.03 MeOH/MeCN (75/25 ‘ég’)rm”g”ing 30 mM DEA and L<D [10]
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Elution

Compound Column ka a Rs Mobile Phase Order Ref.
OH J< CHIRALPAK ZWIX(+) | 0.22 141 0.87 H20/MeOH (1/99 v/iv) contaér;i\ng 30 mM TEA and 60 mM _ [10]
O%\’\fo CHIRALPAK ZWIX(-) | 0.23 1.00 0.00 H20/MeOH (1/99 v/v) contaér;i\ng 30 mM TEA and 60 mM _ [10]
Fmoc™ CHIRALPAK ON-AX | 2.14 135 542 MeOH/MeCN (75/25 v/v)n::'t)/lnlt:e;i\ning 30 mM DEA and 60 D<L [10]
Fmoc-Ser(tBu)-OH CHIRALPAK QD-AX 1.97 137 502 MeOH/MeCN (75/25 v/v)mc'?/lnlt:eg\ning 30 mM DEA and 60 L<D [10]
OH
o)\ﬁOH
Fmoc” H CHIROBIOTIC R 4.90 1.34 1.55 0.1% aqueous TEAA(pH 7.0)/MeOH (80/20 v/v) L<D [4]
Fmoc-Ser-OH
OH J< CHIRALPAK ZWIX(+) | 0.19 1.00 0.00 H20/MeOH (1/99 v/v) contallr;i‘ng 30 mM TEA and 60 mM _ [10]
07‘\6\0 CHIRALPAK ZWIX(-) | 0.18 1.00 0.00 H20/MeOH (1/99 v/iv) contallr;i‘ng 30 mM TEA and 60 mM _ [10]
Fmoc”™ CHIRALPAK ON-AX | 1.72 1.05 0.52 MeOH/MeCN (75/25 v/v)rﬁ&nlt:ining 30 mM DEA and 60 De<L [10]
Fmoc-Thr(tBu)-OH CHIRALPAK QD-AX 131 111 142 MeOH/MeCN (75/25 v/v)r:&nlt:zjlbi\ning 30 mM DEA and 60 L<D [10]
OH CHIRALPAK ZWIX(+) | 0.59 1.49 236 H20/MeOH (1/99 viv) conta'inAing 30 mM TEA and 60 mM D<L [10]
O&L\(\S/Trt CHIRALPAK ZWIX(-) | 0.41 163 299 H20/MeOH (1/99 viv) contalinAing 30 mM TEA and 60 mM D<L [10]
Fmoc” H CHIRALPAK QN-AX | 6.7 114 268 MeOH/MeCN (75/25 v/v)r:&nlt:zjlbi\ning 30 mM DEA and 60 DL [10]
Fmoc-Cys(Trt)-OH CHIRALPAK QD-AX |4.26| 1.33 5.26 MeORMeCN (75/25 viv) contamning 30 mM DEAand 60| gy [10]
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Elution

Compound Column k1 a Rs Mobile Phase Order Ref.
OH CHIRALPAK ZWIX(+) | 0.52 1.00 0.00 H20/MeOH (1/99 v/v) contalér'll\ng 30 mM TEA and 60 mM _ [10]
0] T J< CHIRALPAK ZWIX(-) | 0.48 1.92 358 H20/MeOH (1/99 v/v) contalér'll\ng 30 mM TEA and 60 mM L<D [10]
Fmoc @) CHIRALPAK ON-AX | 3.89 117 211 MeOH/MeCN (75/25 v/v)n::&nlt:e:\nmg 30 mM DEA and 60 D<L [10]
Fmoc-Tyr(tBu)-OH CHIRALPAK QD-AX | 2.88 210 1214 MeOH/MeCN (75/25 v/v)mc'?/lnlt:exnlng 30 mM DEA and 60 L<D [10]
on CHIRALPAK ZWIX(+) | 0.73 206 5 50 H20/MeOH (1/99 v/v) conta;r':ng 30 mM TEA and 60 mM D<L [10]
o NH, CHIRALPAK ZWIX(-) | 0.48 184 3.19 H20/MeOH (1/99 viv) conta;r':ng 30 mM TEA and 60 mM L<D [10]
NH O MeOH/MeCN (75/25 viv) containing 30 mM DEA and 60
Fmoc”™ CHIRALPAK QN-AX | 3.45 1.33 5.47 mM EA D<L [10]
) MeOH/MeCN (75/25 viv) containing 30 mM DEA and 60
Fmoc-Asn-OH CHIRALPAK QD-AX | 3.32 1.26 4.37 mM EA L<D [10]
CHIROBIOTIC R 3.94 1.17 1.25 0.1% aqueous TEAA(pH 7.0)/MeOH (80/20 v/v) L<D [4]
OH o CHIRALPAK ZWIX(+) | 0.45 154 211 H20O/MeOH (1/99 viv) contalér:‘ng 30 mM TEA and 60 mM D<L [10]
OWNHZ CHIRALPAK ZWIX(-) | 0.46 1.08 0.20 H20/MeOH (1/99 v/iv) contallr:\ng 30 mM TEA and 60 mM _ [10]
~NH —
Fmoc CHIRALPAK ON-AX | 2.75 198 10.61 MeOH/MeCN (75/25 v/v)r:&nlt:inmg 30 mM DEA and 60 D<L [10]
CHIRALPAK QD-AX | 3.70 139 5 64 MeOH/MeCN (75/25 viv) containing 30 mM DEA and 60 D<L [10]
Fmoc-GIn-OH ' ' ' mM FA
CHIROBIOTIC R 3.11 1.46 1.55 0.1% aqueous TEAA(pH 7.0)/MeOH (80/20 v/v) L<D [4]
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Chromatographic Data, ki, @, Rs and Elution Order of N-Methyl-Proteinogenic e-Amino Acids on Cinchona Alkaloid-based Chiral Stationary Phases

. Elution
Compound Column ki o Rs Mobile Phase Order Ref.
OH o
OH CHIRALPAK ZWIX(+) 395 | 125 0.75 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50 L<D [11]
(0] mM AcOH
_NH O
N-Me-Asp CHIRALPAK ZWIX(-) | 2.91 | 1.20 0.81 MeOH/MeCN (50/50 V/QGOA”?)"’J”Q 25mMDEAand50 | [11]
o i MeOH/MeCN (50/50 v/v) ining 25 mM DEA and 50
e e v/v) containing 25 m an _
OWOH CHIRALPAK ZWIX(+) 222 | 1.00 0.00 mM AcOH [11]
_NH
MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50
N-Me-Glu CHIRALPAK ZWIX(-) 141 | 1.00 0.00 mM AcOH - [11]
OH o
CHIRALPAK ZWIX(+) 152 | 108 0.34 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50 D<L [11]
@) mM AcOH
_NH
MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50
N-Me-Ala CHIRALPAK ZWIX(-) 154 | 111 0.41 mM AcOH L<D [11]
OH o
CHIRALPAK ZWIX(+) 098 | 115 0.59 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50 D<L [11]
o mM AcOH
_NH
MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50
N-Me-Val CHIRALPAK ZWIX(-) 081 | 1.24 1.05 mM AcOH L<D [11]
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Elution

Compound Column ki a Rs Mobile Phase Order Ref.
OH o
CHIRALPAK ZWIX(+) 0.96 119 0,50 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50 D<L [11]
0) mM AcOH
_NH
MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50
N-Me-Leu CHIRALPAK ZWIX(-) 0.96 1.10 0.43 MM AcOH L<D [11]
S MeOH/MeCN (50/50 v/v) taining 25 mM DEA and 50
R e e v/v) containing 25 m an __
O)\(\/ CHIRALPAK ZWIX(+) 0.88 1.00 0.00 mM AcOH [11]
_NH
MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50
N-Me-lle CHIRALPAK ZWIX(-) 0.71 1.10 0.42 mM AcOH D<L [11]
o MeOH/MeCN (50/50 v/v) taining 25 mM DEA and 50
e e v/v) containing 25 m an B
o%‘\(\@ CHIRALPAK ZWIX(+) | 1.39 | 1.00 0.00 v) conan [11]
_NH
MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50
N-Me-Phe CHIRALPAK ZWIX(-) 1.23 1.00 0.00 MM AcOH - [11]
d OH/MeCN (50/50 v/v) 2 d 50
MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 5
S -
O)\(V - CHIRALPAK ZWIX(+) | 1.50 1.08 0.20 MM ACOH [11]
_NH
MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50
N-Me-Met CHIRALPAK ZWIX(-) 1.29 1.17 <0.2 mM AcOH -- [11]
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Elution

Compound Column k1 a Rs Mobile Phase Order Ref.
OH -
’\{ CHIRALPAK ZWIX(+) 074 110 0.48 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50 D<L [11]
o) mM AcOH
MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50
N-Me-Pro CHIRALPAK ZWIX(-) 0.80 1.08 0.40 mM AcOH D<L [11]
o MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50
e e v/v) containing 25 m an B
O)\(\OH CHIRALPAK ZWIX(+) 2.26 1.00 0.00 MM AcOH [11]
_NH
MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50
N-Me-Ser CHIRALPAK ZWIX(-) 1.47 1.00 0.00 mM AcOH - [11]
o MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50
e e v/v) containing 25 m an B
o OH CHIRALPAK ZWIX(+) 1.58 1.00 0.00 MM AcOH [11]
_NH
MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50
N-Me-Thr CHIRALPAK ZWIX(-) 0.97 1.00 0.00 MM AcOH -- [11]
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Chromatographic Data, ki, @, Rs and Elution Order of Unusual a-Amino Acids on Cinchona Alkaloid and Macrocyclic Glycopeptide-based Chiral

Stationary Phases

Compound Column k1 a Rs Mobile Phase E(I)L:Sgrn Ref.
OH F CHIRALPAK ZWIX(+) 103 116 1.80 MeOH/MeCN (0/100 v/v)nfl\c;lnlt:axnmg 25 mM DEA and 50 nd. [1]
(0] CHIRALPAK ZWIX(+) 208 121 280 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50 nd. [1]
NH, mM FA

CHIROBIOTIC T 0.61 | 1.80 2.50 H20/MeOH (60/40 v/v) L<D 3]

2-Fluoro-Phe
CHIROBIOTIC R 191 | 1.25 1.54 H20/MeOH (50/50 Vv/v) L<D [4]

MeOH/MeCN/H20 (49/49/2 viviv) containing 25 mM DEA
CHIRALPAK ZWIX(+) | 1.96 | 1.17 2.29 ~nd 50 mM EA L<D [7]
OH CHIRALPAK ZWIX(+) 293 119 233 MeOH/MeCN/H20 (49/49/2 viviv) containing 25 mM DEA nd. 2]
F and 25 mM FA
© N CHIROBIOTIC T 0.63 | 1.50 2.10 H20/MeOH (60/40 v/v) L<D [3]
2

CHIROBIOTIC T 139 | 1.74 3.66 aqueous TEAA(pH 4.1/MeOH (20/80 v/v) L<D [12]

3-Fluoro-Phe
CHIROBIOTIC R 1.90 | 1.22 1.50 H20/MeOH (50/50 Vv/v) L<D [4]
CHIROBIOTIC R 0.64 | 152 1.46 aqueous TEAA(pH 4.1/MeOH (60/40 v/v) L<D [12]
CHIRALPAK ZWIX(+) 110 113 1.30 MeOH/MeCN (0/100 v/v)ni:lslnlt:inmg 25 mM DEA and 50 L<D [1]
oH CHIRALPAK ZWIX(+) 238 119 200 MeOH/MeCN (50/50 v/v)ni:lslnlt:inmg 25 mM DEA and 50 L<D [1]

MeOH/MeCN/H20 (49/49/2 viviv) containing 25 mM DEA

o CHIRALPAK ZWIX(+) | 2.03 | 1.17 2.28 ~nd 50 mM EA L<D [7]
NH F CHIROBIOTIC T 0.63 | 1.50 2.10 H20/MeOH (60/40 v/v) L<D [3]
A-Fluoro-Phe CHIROBIOTIC T 1.56 | 1.51 2.29 aqueous TEAA(pH 4.1/MeOH (20/80 v/v) L<D [12]
CHIROBIOTIC R 1.89 1.20 1.52 H20/MeOH (50/50 v/v) L<D [4]
CHIROBIOTIC R 0.64 | 1.47 1.42 aqueous TEAA(pH 4.1/MeOH (60/40 v/v) L<D [12]
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Elution

Compound Column ka a Rs Mobile Phase Order Ref.

OH CHIRALPAK ZWIX(+) 0.72 113 | 050 MeOH/MeCN (0/100 v/v)n::'t)/lnlt:e:\nmg 25 mM DEA and 50 D<L [1]

) - CHIRALPAK ZWIX(+) 158 10 | 0.00 MeOH/MeCN (50/50 v/v)n::'t)/lnlt:e:\nmg 25 mM DEA and 50 nd. [1]

2
CHIROBIOTIC T 1.48 1.17 | 0.90 H20/MeOH (0/100 v/v) L<D [13]
a-Me-Phe

CHIROBIOTIC R 1.22 09 | 08 H20/MeOH (70/30 v/v) L<D [14]

OH CHIRALPAK ZWIX(+) 153 114 | 1.80 MeOH/MeCN (0/100 v/v)n::'(\)/lnlt:inmg 25 mM DEA and 50 nd. [1]

o} MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50

NH, CHIRALPAK ZWIX(+) 3.29 1.18 | 2.10 mM FA n.d. [1]

Br CHIRALPAK ZWIX(+) 158 10 | 0.00 MeOH/MeCN (49/49/2 viviv) containing 25 mM DEA and nd. 7]

50 mM FA

4-Bromo-Phe CHIROBIOTIC T 083 | 1.40 | 1.70 H20/MeOH (60/40 viv) L<D [3]
CHIRALPAK ZWIX(+) 191 107 | 060 MeOH/MeCN (0/100 v/v)r:&n't:inmg 25 mM DEA and 50 L<D [1]

OH o CHIRALPAK ZWIX(+) 410 116 | 0.80 MeOH/MeCN (50/50 v/v)r:&n;inlng 25 mM DEA and 50 L<D [1]

o « e
- CHIRALPAK ZWIX(+) 3.24 117 | 2.04 | MEOH/MeCN/H0 (42f dggo"rg’a’)FCAo”ta'”'”g 33mMDEA | 4. 2]
2 OH

CHIROBIOTIC T 0.25 250 | 2.90 H>0/MeOH (60/40 v/v) L<D [3]

3'4'dihydr‘(’[’%%h:)”y'a'a”i”e CHIROBIOTIC R 1.80 1.33 | 1.40 H20/MeOH (50/50 v/v) L<D [4
CHIRALPAK CR-I(+) 1.54*/2.68* - 9.03 MeCN/EtOH/H20/TFA (80/15/5/0.5 viviviv) D<L [6]

* retention time (tr1 and tgr2) in minute
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Elution

Compound Column k1 o Rs Mobile Phase Order Ref.

OH .
CHIRALPAK ZWIX(+) 093 1.42 270 MeOH/MeCN (0/100 v/v) conlt:exnlng 25 mM DEA and 50 mM nd. [1]

O —
NH, o CHIRALPAK ZWIX(+) 204 1.29 200 MeOH/MeCN (50/50 v/v) conlt:inlng 25 mM DEA and 50 mM n.d- [1]
a-Me-Tyr CHIROBIOTIC T 0.48 1.60 1.80 H2.0O/MeOH (40/60 (v/v) L<D [3]
CHIRALPAK ZWIX(+) 168 114 150 MeOH/MeCN (0/100 v/v) conlt:z;lnlng 25 mM DEA and 50 mM L<D [1]
OH ‘ CHIRALPAK ZWIX(+) 3.16 116 1.50 MeOH/MeCN (50/50 v/v) conlt:zjlbl‘nlng 25 mM DEA and 50 mM L<D [1]
0) O CHIRALPAK ZWIX(+) 275 125 0.78 MeOH/MeCN (50/50 v/v) conl'iinlng 25 mM DEA and 50 mM L<D [11]

NH,

CHIROBIOTIC T 1.12 1.40 1.90 H20/MeOH (40/60 (v/v) L<D [3]
1-Naphthylalanine CHIROBIOTIC T 2.13 1.54 | 2.40 aqueous TEAA(pH 4.1/MeOH (20/80 v/v) n.d. [12]
CHIROBIOTIC R 1.91 1.52 1.52 aqueous TEAA(pH 4.1/MeOH (65/35 v/v) n.d. [12]
OH CHIRALPAK ZWIX(+) 197 119 277 MeOH/MeCN (49/49/2 viviv) containing 25 mM DEA and 50 nd. 7]

OH mM FA
O CHIROBIOTIC T 0.39 1.50 1.30 H20/MeOH (40/60 v/v) L<D 3]

NH,
CHIROBIOTIC R 1.32 1.10 1.40 H20/MeOH (50/50 v/v) L<D [4]
Homoserine

CHIRALPAK CR-I(+) | 1.45%/2.39* | - - MeCN/EtOH/H20/TFA (80/15/5/0.5 vIvIvIv) D<L [6]

* retention time (tryand tr2) in minute
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Elution

Compound Column ka o Rs Mobile Phase Order Ref.
o CHIRALPAK ZWIX(+) 1.00 1.2 1.60 MeOH/MeCN (100/0 v/v) corllztzlnmg 5 mM DEA and 50 mM L<D [1]
o CHIRALPAK ZWIX(+) 231 127 210 MeOH/MeCN (50/50 v/v) conlt:inlng 25 mM DEA and 50 mM L<D [1]
NH; CHIROBIOTIC T 0.49 2.8 4.40 H20/MeOH (40/60 v/v) L<D [3]
N-valine CHIROBIOTIC R 1.42 1.25 1.58 H20/MeOH (50/50 v/v) L<D [4]
CHIRALPAK CR-I(+) | 1.55*/3.57* - - MeCN/EtOH/H20/TFA (80/15/5/0.5 viviviv) D<L [6]
OH
W CHIROBIOTIC T 0.44 2.60 4.00 H20/MeOH (40/60 v/v) L<D [3]
@)
NH»>

) CHIROBIOTIC R 1.77 1.07 1.45 H2.0O/MeOH (50/50 v/v) L<D [4]

N-leucine

* retention time (tryand tr2) in minute
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Chromatographic Data, ki, @, Rs and Elution Order for the Enantioseparation of Unusual Secondary a-Amino Acids

Compound Column k1 o Rs Mobile Phase Ecl)l:ggp Ref.
CHIRALPAK ZWIX(+) 6.04 | 1.06 111 MeOH/MeCN (50/50 v/v) conlt:inlng 25 mM DEA and 50 mM SS<RR [15]
MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50 mM | RR<SS [15]
OH -
H CHIRALPAK ZWIX(-) 3.44 | 1.38 3.30 FA

O CHIROBIOTIC T 1.16 | 1.48 2.66 H20/MeOH (20/80 v/v) L<D [16]
OH CHIROBIOTIC T 0.16 | 1.63 1.21 0.1% aqueous TEAA(pH 6.5)/MeOH (60/40 v/v) L<D [17]
(cis)-4-hydroxyproline CHIROBIOTICTAG | 1.11 | 1.25 | 1.19 0.1% aqueous TEAA(pH 6.5)/MeOH (60/40 v/v) L<D [17]
CHIROBIOTIC R 0.35 | 1.79 1.85 H20/MeOH (50/50 v/v) L<D [16]
OH H CHIRALPAK ZWIX(+) 171 | 1.88 4.90 MeOH/MeCN (50/50 v/v) conlt:z;l‘nlng 25 mM DEA and 50 mM SR<RS [15]

o N
5H CHIRALPAK ZWIX(-) 124 | 218 530 MeOH/MeCN (50/50 v/v) conlt:zinlng 25 mM DEA and 50 mM RS<SR [15]

(trans)-4-hydroxyproline

CHIRALPAK ZWIX(+) 103 | 1.99 5.90 MeOH/MeCN (50/50 v/v) conlt:ag‘nlng 25 mM DEA and 50 mM S<R [15]
5 oHH CHIRALPAK ZWIX(-) 076! 2.13 4.90 MeOH/MeCN (50/50 v/v) conlt:ag‘nlng 25 mM DEA and 50 mM R<S [15]

N
CHIROBIOTIC T 2-82 | 1.36 1.59 H20/MeOH (20/80 v/v) L<D [16]
CHIROBIOTIC T 112 | 1.21 0.47 0.1% aqueous TEAA(pH 6.5)/MeOH (60/40 v/v) L<D [17]

2-methylproline

CHIROBIOTIC TAG 2.36 | 1.35 1.55 0.1% aqueous TEAA(pH 6.5)/MeOH (70/30 v/v) L<D [17]
CHIROBIOTIC R 0.76 | 1.22 2.83 H20/MeOH (50/50 v/v) L<D [16]
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Elution

Compound Column k1 a Rs Mobile Phase Order Ref.
OH -
/O?LH) CHIRALPAK ZWIX(+) 0.82 162 | 350 MeOH/MeCN (50/50 v/v)nfl\(alnlt:axnmg 25 mM DEA and 50 S<R [15]
CHIRALPAK ZWIX(-) 0.44 194 | 2.90 MeOH/MeCN (50/50 v/v)rﬁ&nlt:inlng 25 mM DEA and 50 R<S [15]
2-propylproline
OH -
/O?EH) CHIRALPAK ZWIX(+) 0.86 166 | 2.90 MeOH/MeCN (50/50 v/v)ni:l\(jln't:inlng 25 mM DEA and 50 R<S [15]
— ..
CHIRALPAK ZWIX(-) 051 192 | 280 MeOH/MeCN (50/50 v/v)n::&nlt:inmg 25 mM DEA and 50 S<R [15]
2-allylproline
OH
5“} CHIRALPAK ZWIX(+) 0.84 155 | 350 MeOH/MeCN (50/50 v/v)ng:&n't:inmg 25 mM DEA and 50 R<S [15]
CHIRALPAK ZWIX(-) 0.46 108 | 3.00 MeOH/MeCN (50/50 v/v)ni:lslnlt:inmg 25 mM DEA and 50 S<R [15]
2-benzylproline
OH
o= H ini
N CHIRALPAK ZWIX(+) 0.98 147 | 260 MeOH/MeCN (50/50 v/v)”c]:l\(jlnlt:inmg 25 mM DEA and 50 R<S [15]
CHIRALPAK ZWIX(-) 0.50 182 | 310 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50 S<R [15]

2-(4-methylbenzyl)proline

mM FA
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Elution

Compound Column k1 a Rs Mobile Phase Order Ref.
OH
(o) H ..
N CHIRALPAK ZWIX(+) 0.85 147 290 MeOH/MeCN (50/50 v/v)rﬁ&nlt:inlng 25 mM DEA and 50 R<S [15]
g CHIRALPAK ZWIX(-) 055 184 260 MeOH/MeCN (50/50 v/v)n::&nlt:axnmg 25 mM DEA and 50 S<R [15]
2-(4-fluorobenzyl)proline
OH
H ..
(0] N CHIRALPAK ZWIX(+) 088 159 3.90 MeOH/MeCN (50/50 v/v)n::hc;lnlt:inmg 25 mM DEA and 50 R<S [15]
Cl
MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50
. WIX(- . . . <R
2-(2-chlorobenzyl)proline CHIRALPAK 2 ) 0.64 1.80 2:30 mM FA S [15]
OH
H ..
0] N CHIRALPAK ZWIX(+) 113 145 3.00 MeOH/MeCN (50/50 v/v)nf&nlt:inmg 25 mM DEA and 50 nd. [15]
Cl CHIRALPAK ZWIX(-) 071 168 250 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50 nd. [15]

2-(3-chlorobenzyl)proline

mM FA
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Elution

Compound Column ki a Rs Mobile Phase Order Ref.
OH
H ..
(0] N CHIRALPAK ZWIX(+) | 1.01 | 1.56 3.50 MeOH/MeCN (50/50 v/v)n(]:&nlt:inlng 25 mM DEA and 50 R<S [15]
Br
. CHIRALPAK ZWIX(-) | 074 | 1.71 3.00 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50 S<R [15]
2-(2-bromobenzyl)proline mM FA
OH
o) H ..
N CHIRALPAK ZWIX(+) | 1.10 | 1.53 3.20 MeOH/MeCN (50/50 v/v)n::hc;lnlt:inmg 25 mM DEA and 50 R<S [15]
B/ CHIRALPAK ZWIX(-) | 078 | 1.72 4.40 MeOH/MeCN (50/50 v/v)n::&nlt:inmg 25 mM DEA and 50 S<R [15]
2-(4-bromobenzyl)proline
OH
N CHIRALPAK ZWIX(+) | 1.30 | 1.81 450 MeOH/MeCN (50/50 v/v)ni:lslnlt:inmg 25 mM DEA and 50 R<S [15]
Q CHIRALPAK ZWIX(-) | 094 | 1.97 4.50 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50 S<R [15]

2-(1-naphthylmethyl)proline

mM FA
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Elution

Compound Column ki a Rs Mobile Phase Order Ref.
OH
o) H -
N CHIRALPAK ZWIX(+) 126 128 | 220 MeOH/MeCN (50/50 v/v) conlt:finmg 25 mM DEA and 50 mM R<S [15]
O CHIRALPAK ZWIX(-) 0.85 173 | 420 MeOH/MeCN (50/50 v/v) conlt:exnlng 25 mM DEA and 50 mM S<R [15]
2-(2-naphthylmethyl)proline
CHIRALPAK ZWIX(+) 166 115 | 1.40 MeOH/MeCN (50/50 v/v) conlt:zjlbl‘nmg 25 mM DEA and 50 mM R<S [15]
O\ CHIRALPAK ZWIX(-) 1.29 131 200 MeOH/MeCN (50/50 v/v) conl'iinlng 25 mM DEA and 50 mM S<R [15]
N~ > COOH CHIROBIOTIC T 0.48 2.28 | 2.93 0.1% aqueous TEAA(pH 6.5)/MeOH (55/45 viv) L<D [16]
H
CHIROBIOTIC T 151 1,45 | 2.00 0.1% aqueous TEAA(pH 6.5)/MeOH (60/40 v/v) L<D [17]
Pipecolic acid
CHIROBIOTIC TAG 234 | 3.03 | 2.90 0.1% aqueous TEAA(pH 6.5)/MeOH (60/40 v/v) L<D [17]
CHIROBIOTIC R 0.49 2.01 | 3.00 H20/MeOH (50/50 v/v) L<D [16]
CHIRALPAK ZWIX(+) 257 114 1.20 MeOH/MeCN (50/50 v/v) conlt:zil\nlng 25 mM DEA and 50 mM nd. [15]
OH . .
CHIRALPAK ZWIX(-) 172 124 | 170 MeOH/MeCN (50/50 v/v) conlt:inmg 25 mM DEA and 50 mM nd. [15]
CHIROBIOTIC T 1.28 1.07 | 0.53 H20/MeOH (20/80 v/v) L<D [16]
N~ "COOH
] H . ) ) CHIROBIOTIC T 2.23 134 | 1.81 0.1% aqueous TEAA(pH 6.5)/MeOH (60/40 v/v) L<D [17]
(cis)-4-hydroxy-pipecolic acid
CHIROBIOTIC TAG 1.07 1.80 | 2.00 0.1% aqueous TEAA(pH 6.5)/MeOH (60/40 v/v) L<D [17]
CHIROBIOTIC R 0.20 212 | 2.20 H20/MeOH (50/50 v/v) L<D [16]
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Elution

Compound Column ki a Rs Mobile Phase Order Ref.

CHIRALPAK ZWIX(+) 191 | 1.16 1.30 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50 mM FA n.d. [15]

HO CHIRALPAK ZWIX(-) 1.33 | 1.30 1.70 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50 mM FA n.d. [15]

\(Nj\COOH CHIROBIOTIC T 1.28 | 1.07 0.53 H20/MeOH (20/80 v/v) L<D [16]

: CHIROBIOTIC T 0.75 | 1.35 1.42 0.1% aqueous TEAA(pH 6.5)/MeOH (20/80 v/v) L<D [17]
(trans)-5-hydroxy-pipecolic

acid CHIROBIOTICTAG | 1.85 | 1.10 0.70 0.1% aqueous TEAA(pH 6.5)/MeOH (60/40 v/v) L<D [17]

CHIROBIOTIC R 0.39 | 1.57 1.46 H20/MeOH (50/50 v/v) L<D [16]

CHIRALPAK ZWIX(+) 0.62 1.00 0.00 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50 mM FA n.d. [15]

H CHIRALPAK ZWIX(-) 0.40 | 1.00 0.00 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50 mM FA n.d. [15]

[NJ\COOH CHIROBIOTIC T 055 | 1.31 1.43 0.1% aqueous TEAA(pH 6.5)/MeOH (60/40 v/v) L<D [16]

H CHIROBIOTIC T 6.96 | 1.32 1.70 0.1% aqueous TEAA(pH 6.5)/MeOH (20/80 v/v) L<D [17]

2-carboxypiperazine CHIROBIOTIC TAG | 6.63 | 1.68 | 2.40 0.1% aqueous TEAA(pH 6.5)/MeOH (60/40 v/v) L<D [17]

CHIROBIOTIC R 2.09 | 1.32 1.03 0.1% aqueous TEAA(pH 6.5)/MeOH (30/70 v/v) L<D [16]

CHIRALPAK ZWIX(+) | 1.03 | 1.39 1.60 | MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50 mM FA n.d. [15]

H CHIRALPAK ZWIX(-) 0.43 | 1.00 0.00 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 50 mM FA n.d. [15]

\[N]\COOH CHIROBIOTIC T 0.59 | 1.80 2.72 0.1% aqueous TEAA(pH 6.5)/MeOH (60/40 v/v) L<D [16]

H CHIROBIOTIC T 2.33 | 1.39 1.70 0.1% aqueous TEAA(pH 6.5)/MeOH (60/40 v/v) L<D [17]

(5R)-5-methylpiperazine-2- |~ popiOTICTAG | 2.54 | 2.00 | 2.30 0.1% aqueous TEAA(pH 6.5)/MeOH (60/40 v/v) L<D [17]

carboxylic acid
CHIROBIOTIC R 1.64 | 1.35 1.40 0.1% aqueous TEAA(pH 6.5)/MeOH (20/80 v/v) L<D [16]
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Elution

Compound Column k1 a Rs Mobile Phase Order Ref.
CHIRALPAK ZWIX(+) 1.96 1.15 1.20 | MEOH/MeCN (50750 ‘ég’)nf&”;aA'”'”g 25mMDEAand | ) 4 [15]
0 CHIRALPAK ZWIX(-) 167 129 1.90 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and nd. [15]

[ j\ 50 mM FA
N~ >COOH CHIROBIOTIC T 1.24 1.88 3.19 H20/MeOH (20/80 v/v) L<D [16]

H
CHIROBIOTIC T 0.21 2.76 2.56 0.1% aqueous TEAA(pH 6.5)/MeOH (60/40 v/v) L<D [17]
3-carboxymorpholine

CHIROBIOTIC TAG 1.86 2.24 2.80 0.1% aqueous TEAA(pH 6.5)/MeOH (60/40 v/v) L<D [17]
CHIROBIOTIC R 0.51 1.44 1.60 H20/MeOH (40/60 v/v) L<D [16]
CHIRALPAK ZWIX(+) 2.34 1.00 0.00 | MeOH/MeCN (50/50 ‘é/(‘)’)nf&”f:aA'”'”g 25mMDEAand |, [15]
S CHIRALPAK ZWIX(-) 214 114 1.40 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and R<S [15]

[ j\ 50 mM FA
N~ > >COOH CHIROBIOTIC T 0.45 1.95 2.24 0.1% aqueous TEAA(pH 6.5)/MeOH (60/40 v/v) L<D [16]

H
CHIROBIOTIC T 0.45 1.96 2.24 0.1% aqueous TEAA(pH 6.5)/MeOH (60/40 v/v) L<D [17]
3-carboxythiomorpholine
CHIROBIOTIC TAG 2.80 3.14 3.26 0.1% aqueous TEAA(pH 6.5)/MeOH (60/40 v/v) L<D [17]
CHIROBIOTIC R 0.74 1.57 2.23 0.1% aqueous TEAA(pH 6.5)/MeOH (50/50 v/v) L<D [16]
CHIRALPAK ZWIX(+) 2.48 1.27 200 | MeOH/MeCN (50/50 ‘ég’)rm”f:aA'”'”g 25mMDEAand |, 4 [15]
NH ini

CHIRALPAK ZWIX(-) 1.80 141 3.20 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and nd. [15]

50 mM FA

COOH
CHIROBIOTIC T 4.15 2.65 4.61 H20/MeOH (10/90 v/v) n.d. [13]
1-carboxy-1,2,3,4-
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Elution

Compound Column ki a Rs Mobile Phase Order Ref.
CHIRALPAK ZWIX(+) | 2.11 | 1.31 280 | MEOH/MeCN (50750 ‘ég’)r:&”f:aA'”'”g 25 mM DEA and S<R | [15]
COOH —
CHIRALPAK ZWIX(-) 174 1.42 3.20 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and R<S [15]
NH 50 mM FA
CHIROBIOTIC T 3.44 2.43 5.66 H20/MeOH (10/90 v/v) L<D [17]
3-carboxy-1,2,3,4-
tetrahydroisoquinoline CHIROBIOTIC R 1.60 1.85 4.00 H20/MeOH (80/20 v/v) L<D [14]
CHIRALPAK ZWIX(+) | 213 | 122 | 190 | MeOH/MeCN (50/50 ‘é/a’)mcl\‘;l”g”'”g 25mMDEAand | g p | 15
COOH -
CHIRALPAK ZWIX(-) 176 246 1.40 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and R<S [15]
CHIROBIOTIC T 2.73 2.87 5.00 H20/MeOH (10/90 v/v) L<D [13]
3-carboxy-5-methyl-1,2,3,4-
tetrahydroisoquinoline CHIROBIOTIC R 1.98 2.14 4.66 H20/MeOH (80/20 v/iv) L<D [14]
MeOH/MeCN (50/50 v/v) containing 25 mM DEA and
HO COOH CHIRALPAK ZWIX(+) 2.93 1.33 2.80 50 mM FA S<R [15]
MeOH/MeCN (50/50 v/v) containing 25 mM DEA and
m CHIRALPAK ZWIX(-) 2.53 3.35 1.32 50 mM FA R<S [15]
3-carboxy-6-hydroxy-1,2.3.4- CHIROBIOTIC T - - - H20/MeOH (10/90 v/v) L<D | [13]
tetrahydroisoquinoline CHIROBIOTIC R 1.03 | 1.38 | 7.50 H20/MeOH (80/20 v/v) L<D | [14]
MeOH/MeCN (50/50 v/v) containing 25 mM DEA and
COOH CHIRALPAK ZWIX(+) | 234 | 3.07 | 1.31 50 mM FA S<R | [15]
NH CHIRALPAK ZWIX(-) 234 3.07 131 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and R<S [15]
HO 50 mM FA
CHIROBIOTIC T 2.75 2.03 4.45 H20/MeOH (10/90 v/v) L<D [13]
3-carboxy-7-hydroxy-1,2,3,4-
tetrahydroisoquinoline CHIROBIOTIC R 0.86 2.42 3.30 H20/MeOH (80/20 v/v) L<D [14]
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CHIRAL INICEL

TECHNOLOGIES
DAICEL GROUP

Enantioseparation of 3-amino acids

Chromatographic Data, ki, @, Rs and Elution Order for the Enantioseparation of Unusual R3*-Amino Acids

Compound Column k1 a Rs Mobile Phase E(I)urggrn Ref.
: MeOH/MeCN (50/50 v/v) containing 25 mM TEA
CHIRALPAK ZWIX(-) 5.50 1.21 1.12 and 50 mM AcOH S<R [18]
H20/MeCN (10/90 v/v) containing 25 mM TEA and
CHIRALPAK ZWIX(-) 3.32 1.05 0.40 50 mM AcOH S<R [18]
MeOH/MeCN (50/50 v/v) containing 25 mM TEA
CHIRALPAK ZWIX(+) 6.80 1.05 1.04 and 50 mM AcOH R<S [18]
H20/MeCN (10/90 v/v) containing 25 mM TEA and
OH NH, CHIRALPAK ZWIX(+) 6.12 1.02 <0.2 50 MM ACOH R<S [18]
0 CHIROBIOTIC T 3.15 1.07 0.63 H20/MeOH (10/90 v/v) (5°C) R<S [19]
_ . . CHIROBIOTIC T 3.38 1.69 2.62 0.1 % aqueous TEAA (pH 4.1)/MeOH (20/80 v/v) R<S [20]
3-aminobutanoic acid
CHIROBIOTIC TAG 4.01 1.11 0.48 MeOH/AcOH/TEA (100/0.1/0.1 viviv) R<S [20]
CHIROBIOTIC R 3.47 1.16 1.48 MeOH/AcOH/TEA (100/0.4/0.1 viviv) (5°C) n.d.- [19]
CHIROBIOTIC R 1.38 1.09 0.80 MeOH/AcOH/TEA (100/0.1/0.1 viviv) R<S [21]
CHIROBIOTIC V 0.70 1.13 0.80 MeOH/AcOH/TEA (100/0.1/0.1 viviv) S<R [21]

Abbreviations and References starting on page 70
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Elution

Compound Column k1 a Rs Mobile Phase Order Ref.
CHIRALPAK ZWIX(-) 4.84 139 | 252 | MEOH/MeCN (50/50 V’;’?J%gﬂ”g 25 mM and TEA 50 n.d. (18]
CHIRALPAK ZWIX(-) 3.03 113 | 136 | HeO/MeCN (10/90 v/v%]?\;l)nAt?gmg 25 mM TEA and 50 n.d. (18]
CHIRALPAK ZWIX(+) 5.91 114 | 211 | MEOH/MeCN (50/50 V’;’?J%gﬂ”g 25 mM TEA and 50 n.d. (18]
H20/MeCN (10/90 v/v) containing 25 mM TEA and 50
OH NH, CHIRALPAK ZWIX(+) 5.65 111 | 1.01 Ao n.d. [18]
o CHIROBIOTIC T 2.85 116 | 1.05 H.O/MeOH (5/95 viv) n.d. [19]
. . CHIROBIOTIC T 2.10 112 | 1.03 H20/MeOH (10/90 v/v) n.d. [20]
3-aminopentanoic acid
CHIROBIOTIC T 2.00 1.00 | 0.00 0.1 % aqueous TEAA (pH 4.1)/MeOH (30/70 v/v) n.d. [22]
CHIROBIOTIC T2 1.52 1.00 | 0.00 0.1 % aqueous TEAA (pH 4.1)/MeOH (30/70 viv) n.d. [22]
CHIROBIOTIC TAG 2.06 164 | 1.26 MeOH/ACOH/TEA (100/0.1/0.1 viviv) n.d. [20]
CHIROBIOTIC R 2.66 123 | 152 MeOH/ACOH/TEA (100/0.4/0.1 viviv) (5°C) n.d. [19]
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Elution

Compound Column ki a Rs Mobile Phase Order Ref.
MeOH/MeCN (50/50 v/v) containing 25 mM TEA and
CHIRALPAK ZWIX(-) 4.84 1.39 2.52 50 MM AcOH R<S [18]
CHIRALPAK ZWIX(-) 2.69 1.21 311 | H2O/MeCN (10/90 V/"%‘ﬁr}f\ig:ﬂg 25mMTEAaNd 50 | p g [18]
MeOH/MeCN (50/50 v/v) containing 25 mM TEA and
CHIRALPAK ZWIX(+) 4.99 1.32 2.78 50 mM ACOH S<R [18]
CHIRALPAK ZWIX(+) 474 119 181 H20/MeCN (10/90 v/v) containing 25 mM TEA and 50 S<R [18]
mM AcOH
OH NH,
CHIROBIOTIC T 1.91 1.23 1.55 H20/MeOH (10/90 Vv/v) n.d. [19]
o]
CHIROBIOTIC T 1.94 1.08 0.55 0.1 % aqueous TEAA (pH 4.1)/MeOH (10/90 v/v) n.d. [20]
3-amino-4-methyl CHIROBIOTIC T 1.97 1.07 0.90 0.1 % aqueous TEAA (pH 4.1)/MeOH (30/70 v/v) n.d. [22]
pentanoic acid
CHIROBIOTIC T2 1.29 1.06 0.55 0.1 % aqueous TEAA (pH 4.1)/MeOH (30/70 v/v) n.d. [22]
CHIROBIOTIC TAG 1.97 1.21 0.75 MeOH/ACOH/TEA (100/0.1/0.1 viviv) n.d. [20]
CHIROBIOTIC R 0.93 1.23 1.38 H20/MeOH (95/5 v/v) (5°C) n.d. [19]
: MeOH/MeCN (50/50 v/v) containing 25 mM TEA and
CHIRALPAK ZWIX(-) 3.29 1.86 5.50 50 mM AcOH n.d. [18]
MeOH/MeCN (50/50 v/v) containing 25 mM TEA and
OH NH, CHIRALPAK ZWIX(+) 3.37 1.54 6.49 50 MM AcOH n.d. [18]
o CHIROBIOTIC T 1.57 1.20 1.54 H20/MeOH (5/95 Vv/v) n.d. [19]
CHIROBIOTIC T 1.44 1.19 1.47 0.1 % aqueous TEAA (pH 4.1)/MeOH (10/90 v/v) n.d. [20]
3-amino-4,4-dimethyl
pentanoic acid CHIROBIOTIC TAG 5.77 1.06 0.40 H20/MeOH (0/100 Vv/v) n.d. [20]
CHIROBIOTIC R 1.26 1.25 1.43 H20 MeOH (95/5 viv) (5°C) n.d. [19]
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Elution

Compound Column ki a Rs Mobile Phase Order Ref.
OH NH, CHIRALPAK ZWIX(-) 464 | 157 5.25 MeOH/MeCN g?{j%g’g,ﬁ%gﬂ”g 25 MM TEA n.d. (18]
MeOH/MeCN (50/50 v/v) containing 25 mM TEA
¢ CHIRALPAK ZWIX(+) 4.55 1.27 1.72 2nd 50 mM AcOH n.d. [18]
CHIROBIOTIC T 2.27 1.21 0.93 MeOH/AcOH/TEA (100/0.1/0.1 viviv) n.d. [20]
3-amino-4-methyl
hexanoic acid CHIROBIOTIC TAG 2.06 1.10 0.47 MeOH/AcOH/TEA (100/0.1/0.1 V/v/v) n.d. [20]
MeOH/MeCN (50/50 v/v) containing 25 mM TEA
CHIRALPAK ZWIX(-) 3.90 1.73 5.30 nd 50 mM ACOH n.d. [18]
MeOH/MeCN (50/50 v/v) containing 25 mM TEA
OH NH, CHIRALPAK ZWIX(+) 4.75 1.40 4.29 2nd 50 mM ACOH n.d. [18]
o CHIROBIOTIC T 3.26 1.13 1.35 H20 MeOH (0/100 v/v) n.d. [19]
C2Hs
CHIROBIOTIC T 1.87 1.03 0.30 0.1 % aqueous TEAA (pH 4.1)/MeOH (10/90 v/v) n.d. [20]
3-amino-4-ethyl hexanoic
acid CHIROBIOTIC TAG 1.90 1.11 0.71 MeOH/ACOH/TEA (100/0.1/0.1 viviv) n.d. [20]
CHIROBIOTIC R 1.17 1.00 0.00 H20/MeOH (90/10 v/v) n.d. [19]
) MeOH/MeCN (50/50 v/v) containing 25 mM TEA
CHIRALPAK ZWIX(-) 5.20 1.45 3.17 and 50 mM AcOH R<S [18]
CHIRALPAK ZWIX(+) 553 | 1.19 262 MeOH/MeCN (SOlg’%g/V),\:c’Amgﬂ”g 2XMMTEA | gor | 18]
OH NH, and >0 mM AC
o CHIROBIOTIC T 1.60 1.16 1.45 H20/MeOH (10/90 v/v) S<R [19]
CHIROBIOTIC T 4.12 1.16 1.45 H20/MeOH (10/90 v/v) S<R [20]
3_amin0_3_cyc|ohexy| CHIROBIOTIC T 3.90 1.06 0.83 H>0O/MeOH (10/90 V/V) 0.4 mL/min S<R [23]
propanoic acid
CHIROBIOTIC TAG 2.11 1.08 0.50 MeOH/AcOH/TEA (100/0.1/0.1 viviv) S<R [20]
CHIROBIOTIC R 1.27 1.07 <0.4 MeOH/AcOH/TEA (100/0.4/0.1 viviv) S<R [19]
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Elution

Compound Column ki a Rs Mobile Phase Order Ref.

3 MeOH/MeCN (50/50 v/v) containing 25 mM
CHIRALPAK ZWIX(-) 5.39 1.08 0.70 TEA and 50 mM ACOH n.d. [18]

MeOH/MeCN (50/50 v/v) containing 25 mM
oH NH, CHIRALPAK ZWIX(+) 6.04 1.06 1.05 TEA and 50 mM AcOH n.d. [18]
5 CHIROBIOTIC T 2.52 1.06 <0.40 H20/MeOH (10/90 v/v) T=15 °C n.d. [19]
CHIROBIOTIC T 2.66 1.24 0.97 MeOH/AcOH/TEA (100/0.1/0.1 viviv) n.d. [20]
3-amino-3-(cyclohex-3- CHIROBIOTIC TAG 3.39 1.15 0.40 MeOH/AcOH/TEA (100/0.1/0.1 viviv) n.d. [20]

en-1-yl) propanoic acid

CHIROBIOTIC R 1.93 1.11 0.63 H20/MeOH (95/5 viv) (5°C) n.d. [19]

: MeOH/MeCN (50/50 v/v) containing 25 mM
CHIRALPAK ZWIX(-) 5.14 1.60 5.73 TEA and 50 mM AcOH R<S [18]

MeOH/MeCN (50/50 v/v) containing 25 mM
CHIRALPAK ZWIX(+) 6.70 1.25 3.69 TEA and 50 mM AcOH S<R [18]

MeOH/MeCN (0/100 v/v) containing 25 mM
CHIRALPAK ZWIX(+) 3.28 1.11 1.20 DEA and 50 mM FA n.d. [1]

MeOH/MeCN (50/50 v/v) containing 25 mM
CHIRALPAK ZWIX(+) 6.71 1.26 2.70 DEA and 50 mM FA n.d. [1]
CHIROBIOTIC T 0.46 1.90 2.60 H20/MeOH (60/40 v/v) L<D [3]

OH NH,
o CHIROBIOTIC T 2.57 1.07 0.97 H20/MeOH (10/90 v/v) (5 °C) S<R [19]
CHIROBIOTIC T 3.90 1.06 0.83 H20/MeOH (10/90 v/v) S<R [20]
&-phenylalanine CHIROBIOTIC T 1.67 1.00 0.0 MeOH/ACOH/TEAnglL?r%?]'01/0'01 VIViv) 0.8 n.d. [21
CHIROBIOTIC T 3.90 1.06 0.83 H20/MeOH (10/90 viv) S<R [23]
0.4 mL/min
CHIROBIOTIC T2 2.08 117 1.00 MeOH/ACOH/TEAnglL?r%?]'O” 0.01viviv) 0.5 S<R | 21
0,
CHIROBIOTIC T2 1.66 1.07 0.45 | O-1% TEAA (pH 4.1)/MeGH (30/70 viv) 0.5 n.d. [22]
mL/min

CHIROBIOTIC TAG 2.99 1.00 0.00 MeOH/AcOH/TEA (100/0.1/0.1 v/viv) n.d. [20]
CHIROBIOTIC R 2.61 1.25 1.54 MeOH/ACOH/TEA (100/0.4/0.1 vIviv) (5°C) R<S [19]
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Elution

Compound Column k1 a Rs Mobile Phase Order Ref.
CHIRALPAK ZWIX(-) 6.92 136 357 MeOH/MeCN (50/50 v/v) containing 25 mM TEA and S<R [18]
QR NH2 /MeCN (50/530/m)'vI AiO'H' 25 mM TEA and
MeOH/Me v/v) containing 25 m an
o CHIRALPAK ZWIX(+) 7.62 1.10 1.35 50 mM AcOH R<S [18]
3-amino-4-pheny! butanoic CHIROBIOTIC T 1.72 | 253 2.88 H20/MeOH (10/90 v/v) R<S [20]
acid CHIROBIOTICTAG | 7.98 | 1.20 1.37 H20/MeOH (10/90 v/v) R<S [20]
CHIRALPAK ZWIX(-) 6.70 147 3.76 MeOH/MeCN (50/50 v/v) containing 25 mM TEA and S<R [18]
OH NH, 50 mM AcOH -
MeOH/MeCN (50/50 v/v) containing 25 mM TEA an
o CHIRALPAK ZWIX(+) 6.99 1.16 1.88 50 mM AcOH R<S [18]
3-amino-4-phenyl butanoic CHIROBIOTIC T 3.84 1.25 <0.40 0.1 % aqueous TEAA (pH 4.1)/MeOH (80/20 v/v) R<S [20]
acid CHIROBIOTIC TAG | 431 | 1.00 0.00 MeOH/ACOH/TEA (100/0.4/0.1 vIvIv) n.d. [20]
MeOH/MeCN (50/50 v/v) containing 25 mM TEA and
CHIRALPAK ZWIX(-) | 9.64 | 1.22 2.08 50 mM AcOH S<R [18]
CHIRALPAK ZWIX() 4.35 123 280 H20/MeCN (10/90 v/v%]ﬁrxigmg 25 mM TEA and 50 S<R [18]
MeOH/MeCN (50/50 v/v) containing 25 mM TEA and
OH NH
)\)\Z/Q CHIRALPAK ZWIX(+) | 9.50 | 1.14 2.04 50 mM AcOH R<S [18]
o] CHIRALPAK ZWIX(+) 759 128 4.26 H20/MeCN (10/90 v/v) containing 25 mM TEA and 50 R<S [18]
mM AcOH
3'am'”°'4'pahcfgy' butanoic CHIROBIOTIC T 3.67 | 1.09 <0.40 MeOH/ACOH/TEA (100/0.4/0.1 viviv) R<S | [20,23]
CHIROBIOTIC TAG 10.03 | 1.11 0.85 H20/MeOH (0/100 v/v) (15 °C) R<S [20]
CHIROBIOTIC TAG 4.71 1.12 0.60 MeOH/AcCOH/TEA (100/0.1/0.1 viviv) R<S [23]
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Elution

Compound Column k1 a Rs Mobile Phase Order Ref.

CHIRALPAK ZWIX(-) | 7.08 | 1.30 275 MeOH/MeCN (50/50 v/v) c?é%ir;ing 25 mM TEA and 50 mM S<R [18

OH NH, CHIRALPAK ZWIX(+) | 7.23 | 1.10 136 MeOH/MeCN (50/50 v/v) c?;%ir;ing 25 mM TEA and 50 mM R<S [18]

© CHIROBIOTIC T 1.72 | 253 | 2.88 H20/MeOH (10/90 v/v) 0.4 mL/min R<S [23]
3-amino-4-(m-tolyl)

butanoic acid CHIROBIOTIC TAG | 7.98 | 1.20 1.37 H20/MeOH (0/100 v/v) 0.4 mL/min R<S [23]

CHIRALPAK ZWIX(-) | 7.03 | 1.36 347 MeOH/MeCN (50/50 v/v) C?Arjégirl]'ing 25 mM TEA and 50 mM S<R [18]

CHIRALPAK ZWIX(9) | 3.27 | 1.27 318 H20/MeCN (10/90 v/v) corziion:_r:g 25 mM TEA and 50 mM S<R [18]

m CHIRALPAK ZWIX(+) | 7.45 | 1.13 187 MeOH/MeCN (50/50 v/v) C?Ar\gzéi?'ing 25 mM TEA and 50 mM R<S [18]

(0] CHIRALPAK ZWIX(+) | 570 | 1.25 3.77 H20/MeCN (10/90 v/v) corziion:_r:g 25 mM TEA and 50 mM R<S [18]

3'ami”°'4‘(g'ct?0:y') butanoic CHIROBIOTICT |243| 1.19 | 1.3 0.1 % aqueous TEAA (pH 4.1)/MeOH (10/90 v/v) R<S [20]

CHIROBIOTIC T 126 | 1.14 0.90 MeOH/AcOH/TEA (100/0.1/0.1 v/v/v) 0.25 mL/min R<S [20]

CHIROBIOTIC T 1.62 | 1.00 0.00 MeOH/AcOH/TEA (100/0.01/0.01 v/v/v) 0.8 mL/min n.d. [21]
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Elution

Compound Column k1 a Rs Mobile Phase Order Ref.
CHIRALPAK ZWIX(-) 897 | 136 413 MeOH/MeCN (50/50 v/v) containing 25 mM TEA and S<R [18
50 mM AcOH
CHIRALPAK ZWIX() 205 | 131 414 H20/MeCN (10/90 v/vr)n%l)rxig:_r;g 25 mM TEA and 50 S<R [18]
MeOH/MeCN (50/50 v/v) containing 25 mM TEA and
CHIRALPAK ZWIX(+) 8.97 | 1.17 2.63 50 mM AcOH R<S [18]
CHIRALPAK ZWIX(+) | 6.66 | 1.27 4.28 H20/MeCN (10/90 v/v) containing 25 mM TEA and 50 R<S [18]
Cl mM AcOH
OH NH,
CHIROBIOTIC T 3.25 | 1.09 1.06 0.1 % aqueous TEAA (pH 4.1)/MeOH (5/95 v/v) R<S [20]
O
_ CHIROBIOTIC T 1.88 | 1.06 | <0.40 MeOH/AcOH/TEA (100/0.01/0.01 v/v/v) 0.8 mL/min n.d. [21]
3-amino-4-(4-chlorophenyl)
butanoic acid CHIROBIOTIC T 256 | 1.11 | 1.00 0.1 % aqueous TEAA (pH 4.1)/MeOH (10/90 v/v) R<S [23]
CHIROBIOTIC T2 272 | 1.18 1.10 MeOH/AcOH/TEA (100/0.01/0.01 v/viv) 0.4 mL/min S<R [21]
CHIROBIOTIC TAG 3.53 | 1.27 0.86 MeOH/AcOH/TEA (100/0.1/0.1 viviv) R<S [20]
CHIROBIOTIC TAG 8.68 | 1.06 0.45 H20/MeOH (0/100 v/v) R<S [23]
F
F i MeOH/MeCN (50/50 v/v) containing 25 mM TEA and
OH NH, CHIRALPAK ZWIX(-) 6.66 | 1.46 5.06 50 MM AcOH S<R [18]
)
F . -
. . CHIRALPAK ZWIX(+) 619 | 131 4.77 MeOH/MeCN (50/50 v/v) containing 25 mM TEA and R<S [18]
3-amino-4-(2,4,5-trifluorophenyl) 50 mM AcOH
butanoic acid
N .
OH NH, ¢ CHIRALPAK ZWIX(-) 6.83 | 1.34 258 MeOH/MeCN (50/50 v/v) containing 25 mM TEA and S<R [18]
| 50 mM AcOH
N
0]
3-amino-4-(pyridin-3-yl) butanoic | CHIRALPAK ZWIX(+) | 8.38 | 1.19 | 1.64 | “EOH/MeCN (50/50 v/v) containing 25 mM TEA and R<S [18]

acid

50 mM AcOH
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Elution

Compound Column ki a Rs Mobile Phase Order Ref.
OH NH, * °N : MeOH/MeCN (50/50 v/v) containing 25 mM TEA and
//‘\)\/Q CHIRALPAK ZWIX(-) 8.67 1.25 2.09 50 mM AcOH S<R [18]
@)
3-amino-4-(pyridin-4-yl) CHIRALPAK ZWIX(+) 11.12 1.09 117 MeOH/MeCN (50/50 v/v) containing 25 mM TEA and R<S [18]
butanoic acid 50 mM AcOH
i MeOH/MeCN (50/50 v/v) containing 25 mM TEA and
CHIRALPAK ZWIX(-) 5.51 1.58 2.73 50 mM AcOH n.d. [18]
CHIRALPAK ZWIX(+) 734 1.20 229 MeOH/MeCN (50/50 v/v) containing 25 mM TEA and nd. [18]
50 mM AcOH
OH NH,
o N CHIROBIOTIC T 6.29 1.09 1.00 MeOH/AcCOH/TEA (100/0.1/0.1 viviv) S<R [21]
| = CHIROBIOTIC T 18.08 1.23 1.52 H2-0O/MeOH (0/100 v/v) 0.4 mL/min S<R [23]
3-amino-3-(pyridin-3-yl) CHIROBIOTIC T2 3.93 1.00 0.0 MeOH/AcCOH/TEA (100/0.01/0.01 v/viv) n.d. [21]
propanoic acid
CHIROBIOTIC TAG 10.26 1.18 1.10 0.1 % aqueous TEAA (pH 4.1)/MeOH (10/90 v/v) S<R [21]
CHIROBIOTIC TAG 26.74 1.19 0.40 H20/MeOH (0/100 v/v) 0.4 mL/min S<R [23]
: MeOH/MeCN (50/50 v/v) containing 25 mM TEA and
CHIRALPAK ZWIX(-) 5.04 1.34 3.43 50 mM AcOH R<S [18]
MeOH/MeCN (50/50 v/v) containing 25 mM TEA and
OH NH, CHIRALPAK ZWIX(+) 5.64 1.14 2.22 50 mM AcOH S<R [18]
O \ S/ CHIROBIOTIC T 3.79 1.03 <0.40 MeOH/AcOH/TEA (100/0.1/0.1 viviv) 0.8 mL/min S<R [21,23]
CHIROBIOTIC T2 2.28 1.00 0.00 MeOH/AcOH/TEA (100/0.01/0.01 v/viv) n.d. [21]
3-amino-3-(thiophen-2-yl)
propanoic acid CHIROBIOTIC TAG 4.53 1.07 0.80 0.1 % aqueous TEAA (pH 4.1)/MeOH (10/90 v/v) S<R [21]
CHIROBIOTIC TAG 4.13 1.07 0.52 H20/MeOH (0/100 v/v) S<R [23]
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Elution

Compound Column k1 a Rs Mobile Phase Order Ref.
OH NH, CHIRALPAK ZWIX(-) 641 | 153 | 517 | MEOH/MeCN (50/50 V’:T’])l\z‘j:‘ctf‘)'m”g 25mMMTEAENd 50 | oo | [1q
o = CHIRALPAK ZWIX(+) 764 117 236 MeOH/MeCN (50/50 v/v) containing 25 mM TEA and 50 S<R [18]

_ S mM AcOH
CHIROBIOTIC T 492 | 1.02 | <0.40 MeOH/ACOH/TEA (100/0.1/0.1 v/v/v) 0.8 mL/min R<S [23]

3-amino-3-(thiophen-3-yl)
propanoic acid CHIROBIOTIC TAG 3.90 | 1.04 | <0.40 0.1 % TEAA (pH 4.1)/MeOH (30/70 v/v) 0.8 mL/min R<S [23]
CHIRALPAK ZWIX(-) 373 132 3.09 MeOH/MeCN (50/50 v/r\T/])'\z(?AnCtgmng 25 mM TEA and 50 R<S [18]
OH NH, CHIRALPAK ZWIX(+) 450 | 1.10 | 1.34 MeOH/MeCN (50/50 V’;’?J%gﬂ”g 25 mM TEA and 50 S<R [18]
o] \ O/ CHIROBIOTIC T 384 | 1.15 1.00 MeOH/AcCOH/TEA (100/0.1/0.1 v/viv) 0.8 mL/min S<R [21]
CHIROBIOTIC T 477 | 1.13 1.33 H.0/MeOH (0/100 v/v) 0.8 mL/min S<R [23]
3-amino-3-(furan-2-yl)

propanoic acid CHIROBIOTIC T2 1.99 | 1.27 1.65 MeOH/AcCOH/TEA (100/0.01/0.01 v/v/v) S<R [21]
CHIROBIOTIC TAG 410 | 1.14 1.05 MeOH/AcCOH/TEA (100/0.1/0.1 v/viv) 0.8 mL/min S<R [23]
OH NH, CHIRALPAK ZWIX(-) 577 146 593 MeOH/MeCN (50/50 v/v) containing 25 mM TEA and 50 R<S [18]

' ' ' mM AcOH

(0] = .

0

— CHIRALPAK ZWIX(+) 708 110 1.80 MeOH/MeCN (50/50 v/v) containing 25 mM TEA and 50 S<R [18]

mM AcOH
3-amino-3-(furan-3-yl) CHIROBIOTIC TAG 488 | 1.07 | 1.02 0.1 % TEAA (pH 4.1)/MeOH (10/90 v/v) S<R | [23]

propanoic acid
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Chromatographic Data, ki, @, Rs and Elution Order for the Enantioseparation of Unusual Cyclic #3-Amino Acids

Compound Column K1 a Rs Mobile Phase Elution Order Ref.
MeOH/MeCN (75/25 viv) containing 25 mM
CHIRALPAK ZWIX(+) 2.35 1.09 0.88 TEA and 50 mM AcOH 1R,2S5 < 1S,2R [24]
i MeOH/MeCN (25/75 viv) containing 25 mM
CHIRALPAK ZWIX(-) 11.19 1.06 0.25 TEA and 50 mM AcOH (50°C) 1R,2S5 < 1S,2R [24]
COOH MeOH/THF (80/20 v/v) containing 25 mM
Q7 CHIRALPAK ZWIX(+) 3.46 1.02 <0.3 DEA and 50 mM AcOH 1R,25<1S,2R [26]
i MeOH/THF (80/20 v/v) containing 25 mM
NH, CHIRALPAK ZWIX(-) 4.66 1.17 0.86 DEA and 50 mM AcOH 1S,2R<1R,2S [26]
(Cis)_z_aminocyclopentane_l_ CHIROBIOTIC T 6.37 1.08 0.40 H20/MeOH (10/90 v/v) L<D [13]
carboxylic acid
CHIROBIOTIC T 3.52 1.21 0.93 MeOH/AcOH/TEA (100/0.1/0.1 viviv) S<R [25]
0,
CHIROBIOTIC TAG 2.86 114 | o77 | O-1%aqueous TEAAV /(Vp)"' 4.1)/MeOH (30/70 S<R [25]
MeOH/MeCN (75/25 v/v) containing 25 mM
coon CHIRALPAK ZWIX(+) 3.00 1.27 2.18 TEA and 50 MM AcOH 1R2R <1S,2S | [24]
: MeOH/MeCN (75/25 v/v) containing 25 mM
NH, CHIRALPAK ZWIX(-) 3.76 1.07 0.22 TEA and 50 mM AcOH 1S,2S < 1R,2R [24]
CHIROBIOTIC T 7.18 1.04 0.40 H20/MeOH (0/100 Vv/v) L<D [13]
(trans)-2-aminocyclopentane-1- 0% TEAA (o 2 1/MeOH (30770
carboxylic acid CHIROBIOTIC TAG 1.81 1.36 2.40 70 agueous v/(vp) 1)/MeOH ( S<R [25]
MeOH/MeCN (75/25 v/v) containing 25 mM
QCOOH CHIRALPAK ZWIX(+) 2.75 1.24 1.57 NHs and 50 mM AcOH 1R,25 < 1S,2R [24]
: MeOH/MeCN (75/25 viv) containing 25 mM
\H CHIRALPAK ZWIX(-) 3.04 1.00 0.00 TEA and 50 mM AcOH n.d. [24]
2 « e
MeOH/THF (80/20 v/v) containing 25 mM
(cis)-2-aminocyclopent.3-ene.1 CHIRALPAK ZWIX(+) 2.61 1.10 0.68 DEA and 50 mM AcOH 1R,2S<1S,2R [26]
carboxylic acid CHIRALPAK ZWIX(-) 3.48 1.20 1.21 MeOH/THF (80/20 v/v) containing 25 mM 1S,2R<1R,2S 26
y

DEA and 50 mM AcOH
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Compound Column K1 a Rs Mobile Phase Elution Order Ref.
MeOH/MeCN (75/25 viv) containing 25 mM
CHIRALPAK ZWIX(+) 2.22 1.17 1.60 TEA and 50 mM AcOM 1R,2S < 1S,2R [24]
MeOH/MeCN (75/25 viv) containing 25 mM
CHIRALPAK ZWIX(-) 290 | 1.28 1.83 TEA and 50 mM AcOM 1S,2R < 1R,2S [24]
COOH MeOH/MeCN (50/50 v/v) containing 25 mM
(I CHIRALPAK ZWIX(+) 3.96 1.21 1.31 DEA and 50 mM AcOH 1R,25<1S,2R [26]
NH i MeOH/MeCN (50/50 v/v) containing 25 mM
2 CHIRALPAK ZWIX(-) 4.33 1.35 2.17 DEA and 50 mM AcOH 1S,2R<1R,2S [26]
(cis)-2-aminocyclohexane-1- CHIROBIOTIC T 319 | 1.07 0.50 H20/MeOH (0/100 v/v) L<D [13]
carboxylic acid
CHIROBIOTIC T 3.18 1.08 0.63 MeOH/ACOH/TEA (100/0.1/0.1 vivIV) S<R [25]
CHIROBIOTIC TAG 5.22 1.24 0.87 MeOH/ACOH/TEA (100/0.1/0.1 vivIv) S<R [25]
MeOH/MeCN (75/25 v/v) containing 25 mM
CHIRALPAK ZWIX(+) 2.86 1.08 0.50 NHa and 50 mM AcOH 1R,2R < 1S,2S [24]
MeOH/MeCN (75/25 v/v) containing 25 mM
CHIRALPAK ZWIX(-) 3.93 1.33 2.58 TEA and 50 mM AcOH 1S,2S < 1R,2R [24]
COOH MeOH/MeCN (50/50 v/v) containing 25 mM
Oi CHIRALPAK ZWIX(+) 6.22 1.12 0.99 DEA and 50 mM AcOH 1R,2R<1S,2S [26]
NH ) MeOH/MeCN (50/50 v/v) containing 25 mM
2 CHIRALPAK ZWIX(-) 8.42 1.41 2.83 BEA and 50 mM AcOH 1S,2S<1R,2R [26]
(trans)-2-aminocyclohexane-1- CHIROBIOTIC T 3.51 1.14 0.85 H.0/MeOH (0/100 v/v) L<D [13]
carboxylic acid
CHIROBIOTIC T 464 | 1.15 0.56 H20/MeOH (0/100 v/v) S<R [25]
0,
CHIROBIOTIC TAG 206 | 145 | 210 | 0-1%aqueous TEAA (pH 4.1)/MeOH (30/70 S<R [25]

VIV)
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Compound Column k1 a Rs Mobile Phase Elution Order Ref.
CHIRALPAK ZWIX(+) | 271 | 117 | 1.00 | MeOH/ Meﬁm(;igg(‘)’/r‘r’]),\/fﬂgﬂ'”g 25mM 1 JR2s<1S2R | [24]
COOH —
@i CHIRALPAK ZWIX(-) | 358 | 1.23 | 1.37 | MeOH/ Me?'g%;i’ﬁg’:ﬁﬂgﬂ'”g 25mM 1 1sorR<1R2S | [24]
NH; CHIROBIOTIC T 570 | 1.37 | 1.75 H20/MeOH (0/100 v/v) L<D [13]
(cis)-2-aminocyclohex-4-ene-1- CHIROBIOTIC T 478 | 1.13 | 0.56 H20/MeOH (0/100 v/v) S<R [25]
carboxylic acid 0.1% TEAA (pH 4.1)/MeOH (30/70
CHIROBIOTIC TAG 244 | 1.32 | 2.00 70 agueous V/(Vp) 1)/MeOH ( S<R [25]
CHIRALPAK ZWIX(+) | 272 | 117 | 1.14 | MeOH/ Me?g:;i’g%g’:ﬁ%gﬂ'”g 25mM 1 JR2R <1525 | [24]
COOH -
@i CHIRALPAK ZWIX(-) | 3.33 | 1.40 | 2.38 | MeOH/ Me?gg;i’;gg’ﬁ,&%‘gﬂ'”g 25MM 1 1525 <1R2R | [24]
NH; CHIROBIOTIC T 351 | 1.14 | 0.85 H.0O/MeOH (0/100 v/v) L<D [13]
. 0,
(trans)-2-aminocyclohex-4-ene-1- CHIROBIOTIC T 1.94 | 1.04 | 0.gg | O-1%aqueous TEAA /(pH 4.1)/MeOH (30/70 S<R [25]
carboxylic acid 0.1% TEA/-\\/ V)H 4.1)/MeOH (30/70
CHIROBIOTIC TAG 280 | 135 | 2.13 70 agueous V/(Vp) 1)/MeOH ( S<R [25]
COOCH MeOH/MeCN (75/25 v/v) containing 25 mM
CHIRALPAK ZWIX(+) | 2.66 | 1.38 | 2.75 TEA andl 20 M ACOH 1R2S<1S,2R | [24]
NH,
. ) MeOH/MeCN (75/25 viv) containing 25 mM
(trans)-2-am|nocy_cloh(_ex-3—ene-1- CHIRALPAK ZWIX(-) 2.17 141 | 2.82 TEA and 50 mM AcOH 1S,2R < 1R,2S [24]
carboxylic acid
CHIRALPAK ZWIX(+) | 3.39 | 1.05 | 0.49 | MeOH/ Megg‘gi‘;’g%g’g,\‘jﬁgﬂng 25mM 1 oR35<2S3R | [26]
COOH A
CHIRALPAK ZWIX(-) | 1.66 | 1.25 | 1.5 | MEOH/THF (95/5 Vi) containing 25 MM DEA | 55 ap op3g | [26]
NH, and 50 mM AcOH
(1R,3S,4S)-3- CHIROBIOTIC T 3.67 | 1.16 | 0.80 MeOH/AcOH/TEA (100/0.1/0.1 viviv) n.d. [26]
aminobicyclo[2.2.1]hept-5-ene-2-
carboxylic acid CHIROBIOTIC TAG 6.21 | 1.15 | 0.70 MeOH/ACOH/TEA (100/0.1/0.1 v/iviv) n.d. [26]
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Compound Column K1 a Rs Mobile Phase Elution Order Ref.
COOH COOH MeOH/MeCN (75/25 viv)
«NH; NH; CHIRALPAK ZWIX(+) | 2.53 1.50 3.60 containing 25 mM DEA and 50 1R,2S5,4R < 1S5,2R,4S [27]
mM AcOH; T=20°C
: MeOH/MeCN (75/25 viv)
AN CHIRALPAK ZWIX(-) | 2.81 1.51 2.20 containing 25 mM DEA and 50 1S,2R,4S < 1R,2S5,4R [27]
mM AcOH; T=20°C
(1S,2R,4S)-2-amino-4- (1R,2S,4R)-2-amino-4-
isopropylcyclohexane- isopropylcyclohexane
1-carboxylic acid -1-carboxylic acid CHIROBIOTIC TAG 1.73 1.24 1.14 MeOH/AC(\?/C//J’)I.E:{‘_\:%?C(:)/O.OUO.01 1S,2R,4S < 1R,2S,4R [28]
COOH COOH Me_O_H/MeCN (75/25 viv)
“__NH, NH, CHIRALPAK ZWIX(+) | 3.45 1.00 0.00 containing 25 mM DEA and 50 1S,2R,4R < 1R,2S,4S [27]
O“ mM AcOH; T=20°C
; MeOH/MeCN (75/25 viv)
P CHIRALPAK ZWIX(-) | 3.84 1.32 2.08 containing 25 mM DEA and 50 1R,25,4S < 1S5,2R,4R [27]
mM AcOH; T=20°C
(1S,2R,4R)-2-amino-4- (1R,2S,4S)-2-amino-4-
isopropylcyclohexane-1- isopropylcyclohexane-
carboxylic acid 1-carboxylic acid CHIROBIOTICTAG | 1.26 | 1.14 | 1.14 MeOH/A\Z(V)/'\'/')/_Tf:A‘lg{%O/O'” 01 | 1R2s4s<1S2R4R | [28]
MeOH/MeCN (75/25 viv)
COOH COOH CHIRALPAK ZWIX(+) | 1.84 1.39 2.59 containing 25 mM DEA and 50 15,25,4S <1R,2R,4R [27]
- NH, «NH, mM AcOH; T=20°C
MeOH/MeCN (75/25 viv)
/:\ CHIRALPAK ZWIX(-) | 2.03 1.96 3.88 containing 25 mM DEA and 50 1R,2R,4R < 1S5,25,4S [27]
mM AcOH; T=20°C
(1S,2S,4S)-2-amino-4- (1R,2R,4R)-2-amino-4-
isopropylcyclohexane- isopropylcycl_ohex_ane-
1-carboxylic acid 1-carboxylic acid CHIROBIOTIC TAG 0.99 1.14 1.05 MeOH/ACOH/TEA (100/0.01/0.01 15,2S,4S < 1R,2R,4R [28]

vIviv); T=40°C
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Compound Column k1 a Rs Mobile Phase Elution Order Ref.
COOH COOH MeOH/MeCN (75/25 v/v) containing 25
:’ ~NH; wNH, CHIRALPAK ZWIX(+) 3.24 | 1.12 | 0.63 mM DEA and 50 mM AcOH: T=20°C 1R,2R,4S < 1S5,2S,4R [27]
: ] MeOH/MeCN (75/25 v/v) containing 25
P CHIRALPAK ZWIX(-) 344 | 146 | 241 mM DEA and 50 mM AcOH: T=20°C 1S,25,4R < 1R,2R,4S [27]
(lS,28,4|?I)-2-é|itmr]in0-4- (1R,2R,4S)-2-amino-4-
Isopropylcyclohexan isopropylcyclohexane- ;
elcarboxylicacid  L-carboxylic acid CHIROBIOTICTAG | 138 | 147 | 204 | MEOP/ACORITEACROAOLVVV 15 o5 ar<1R2RAS | [28]
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Chromatographic Data, ki1, @, Rs and Elution Order for the Enantioseparation of N-methylated Cyclic R3-amino Acids

Compound Column k1 a Rs Mobile Phase Elution Order Ref.
MeOH/MeCN (50/50 v/v) containing 25 mM
COOH
CHIRALPAK ZWIX(+) 2.55 1.71 7.07 DEA and 50 mM AcOH 1S,2R<1R,2S [26]
HN—
(cis)-2-(methylamino) .
cyclopentane-1-carboxylic CHIRALPAK ZWIX(-) 3.34 1.70 6.45 | MeOH/MeCN (50/50 v/v) containing 25 mM 1R,2S<1S,2R [26]
acid DEA and 50 mM AcOH
COOCH MeOH/MeCN (50/50 v/v) containing 25 mM
Q CHIRALPAK ZWIX(+) 1.60 1.54 3.75 SEA and 50 1 Aeor 1S,2R<1R,2S [26]
HN—
(cis)-2-(methylamino) MeOH/MeCN (50/50 v/v) containing 25 mM
acid
COOH MeOH/MeCN (50/50 v/v) containing 25 mM
(I CHIRALPAK ZWIX(+) 213 1.50 3.59 SEA a0 50 MM AcoH 1S,2R<1R,2S [26]
~
N
H
(cis)-2-(methylamino)cyclo CHIRALPAK ZWIX(- 2.55 1.35 230 | MeOH/MeCN (50/50 viv) containing 25 mM 1R,2S<1S,2R 26
hexane-1-carboxylic acid ©) DEA and 50 mM AcOH ’ ' [20]
COOH MeOH/MeCN (50/50 v/v) containing 25 mM
(I CHIRALPAK ZWIX(+) 2.46 2.00 9.24 SEA A 50 e 1R,2R<1S,2S [26]
-
N
H
(trans)-2-(methylamino)cyclo | cHIRALPAK ZWIX(-) 2.55 2.23 g.74 | MeOH/MeCN (50/50 v/v) containing 25 mM 1S,2S<1R,2R [26]

hexane-1-carboxylic acid

DEA and 50 mM AcOH
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Compound Column K1 a Rs Mobile Phase Elution Order Ref.
E COOH CHIRALPAK ZWIX(+) | 1.47 | 1.38 | 3.37 | MeOH/MeCN (50/5%(‘)’/2,;0:;%”;;”9 25 mMDEAaNd | 5 apor3s | [26]
7
NH
\
(1R,3S,4S)-3- CHIRALPAK ZWIX(-) 123 | 164 | 3.29 MeOH/MeCN (50/50 v/v) containing 25 mM DEA and 2R,35<2S,3R [26]

(methylamino)bicyclo[2.2.1] hept-
5-ene-2-carboxylic acid

50 mM AcOH
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Chromatographic Data, ki, @, Rs and Elution Order for the Enantioseparation of Isoxazoline-fused Cyclic B*-Amino Acids

Compound Column ki a Rs Mobile Phase Elution Order Ref.

CHIRALPAK ZWIX(+) | 420 | 140 | 271 | MEOMMeCH (75725 viv) contating 25 S oo [29]

: crmaLeax ) | 703 | s | s | POWMSCLOSE s conanioss | s | g

N’>\/\Q»COOH CHIROBIOTIC T 476 | 1.07 | 0.80 | 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) 33?55‘55555&5; [30]

NH, CHIROBIOTIC T 929 | 1.11 | 0.90 MeOH (100 %) 33:; fsgggs; [30]

(cis)-4-amino-3-methyl- CHIROBIOTIC T2 296 | 1.16 | 1.65 | 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) 3;‘5;‘53555;25; [30]

C?,i]i’s;?ﬁ;g]r (“S'Z,yxdarfof‘eHs CHIROBIOTIC T2 523 | 1.16 | 0.90 MeOH (100 %) 3;‘5;‘53555"32:; [30]

carboxylic acid CHIROBIOTIC TAG 476 | 1.33 | 3.25 | 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) 3;‘5;‘53555"32:; [30]

CHIROBIOTIC TAG 191 | 1.05 | 030 MeOH (100 %) 3;‘:; fRSSRSGé"‘:; [30]

CHIRALPAK ZWIX(+) | 542 | 1.46 | 3.00 MeOHn/,l “,('/Ie?ENA(;i/jSS(‘)’/r‘T’])JOAr‘gﬂ”g 25 3;‘;;455533255 [29]

N{) .. CHIRALPAK ZWIX(-) | 7.34 | 116 | 2.32 MeOHn/q “,('/Ie?ENA(;‘:‘]/;SS(‘)’/r‘QJOAr‘ggﬂ'”g 25 3;‘;;‘585?52:; [29]

>/\l:>- CHIROBIOTIC T 751 | 1.01 | 020 | 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) 39?;?535?362;; [30]

NHz CHIROBIOTIC T 741 | 1.04 | 095 MeOH/ACOH/TEA (100/0.1/0.1 viviv) 335;5558525; [30]
(trans)-4-amino-3-methyl- 3aS4R5R6aS <

3a,5,6 6a-tetrahydro-4H- CHIROBIOTIC T2 816 | 1.04 | 065 | 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) SaRASESEnR [30]

Cyc'°E§P§§[Xdy]|'ii°§§§°'e'5' CHIROBIOTIC T2 16.65 | 1.04 0.65 MeOH (100 %) 335&585586%8; (30]

CHIROBIOTIC TAG 326 | 1.06 | 070 | 0.1% TEAA (pH 4.1)/MeOH (90/10 v/v) 33?584 fssssgs; [30]
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Compound Column k1 o Rs Mobile Phase Elution Order Ref.

MeOH/MeCN (75/25 viv) containing 25 3aS4R5S6aSs <
CHIRALPAK ZWIX(+) 3.50 1.25 1.71 mM TEA and 50 mM AcOH 3aR4S5R6aR [29]

MeOH/MeCN (75/25 viv) containing 25 3aR4S5R6aR <
o CHIRALPAK ZWIX(-) 6.96 1.20 2.47 mM TEA and 50 mM AcOH 33S4R5S6aS [29]

4 3aS4R5S6aS <

N 0

>\j:>-COOH CHIROBIOTIC T 3.75 1.07 1.00 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) 3aRASER6AR [30]
CoHs  NH, CHIROBIOTIC T 6.66 1.02 0.25 MeOH/ACOH/TEA (100/0.1/0.1 vAVIv) 3;‘:;‘5;’%25; [30]
(cis)-4-amino-3-ethyl- CHIROBIOTICT2 | 228 | 124 2.60 0.1% TEAA (pH 4.1)/MeOH (10/90 V/v) S oooas < [30]

3a,5,6,6a-tetrahydro-4H- 3aS4R5S6aS <

carboxylic acid 3aS4R5S6aS <

0

CHIROBIOTIC TAG 2.92 1.30 2.25 0.1% TEAA (pH 4.1)/MeOH (60/40 v/v) 3aRAS5REaR [30]

3aS4R5S6aS <
CHIROBIOTIC TAG 11.01 1.26 1.20 MeOH/AcOH/TEA (100/0.1/0.1 viviv) 3aR4S5R6aR [30]

e MeOH/MeCN (75/25 v/v) containing 25 3aR4S5S6aR <
N . COOH CHIRALPAK ZWIX(+) 4.74 1.63 2.73 mM TEA and 50 mM AcOH 33SAR5R63S [29]

: MeOH/MeCN (75/25 v/v) containing 25
C,Hs NH, CHIRALPAK ZWIX(-) 5.36 1.55 1.92 mM TEA and 50 mM AcOH 5R,4R < 55,4S [29]
CHIROBIOTIC T2 6.64 1.03 0.60 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) 3??&‘5855862‘55 [30]
(trans)-4-amino-3-ethyl-

3a,5,6,6a-tetrahydro-4H- CHIROBIOTIC T2 14.49 1.17 1.00 MeOH (100 %) 3??&‘5855862‘55 [30]

cyclopenta[d]isoxazole-5- 3aRAS5S6aR <
carboxylic acid CHIROBIOTIC TAG 4.52 1.09 1.55 0.1% TEAA (pH 4.1)/MeOH (60/40 v/v) ?"j‘as 4R5R2a8 [30]
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Compound Column ki o Rs Mobile Phase Elution Order Ref.
CHIRALPAK ZWIX(+) 3.02 1.61 6.00 MeOHr; “K'AeggA(;i/jg(‘)’/r‘ghjoA”égﬂ”g 25 32555555655(?5; [29]

CHIRALPAK ZWIX(-) 4.16 1.57 6.16 MeOHr; TﬂeggA(;ig%g/r\gnﬁﬂgmng 25 32?352586255 [29]

CHIROBIOTIC T 5.01 1.17 1.45 0.1% TEAA (pH 4.1)/MeOH (10/90 viv) | “aroSoSeaS <1 (30)

o NH; CHIROBIOTIC T 7.27 1.46 3.75 MeOH (100 %) 3;‘:252?22:; [30]

Ny COOH CHIROBIOTIC T2 5.95 1.03 0.25 MeOH/ACOHITEA (100/0.1/0.1 viviv) | “ao>BORSARS | [30]
CHIROBIOTIC TAG 6.09 1.09 1.00 0.1% TEAA (pH 4.1)/MeOH (90/10 v/v) 3§:§§§6R§§:S< [30]

?Eg';)GGGZ"TQ:’aﬁy?f;h}L CHIROBIOTIC TAG 11.63 1.29 1.45 MeOH (100 %) 3;‘:;52?52:; [30]
CVC'Oggpggg(‘yliii";‘gzo'e's' CHIROBIOTIC V 0.98 1.36 2.95 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) 3;‘:;52?52:; [30]
CHIROBIOTIC V 1.60 1.44 3.05 MeOH/ACOH/TEA (100/0.1/0.1 viviv) 32:35R§6R§g§S< [30]

CHIROBIOTIC VAG 1.18 131 2.70 0.1% TEAA (pH 4.1)/MeOH (10/90 viv) | oo i ORSaR < 1 [30)

CHIROBIOTIC VAG 2.41 1.34 3.50 MeOH (100 %) 32:352?525; [30]
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Compound Column ki a Rs Mobile Phase Elution Order Ref.
CHIRALPAK ZWIX(+) 1.93 2.33 4.62 MeOHrf] TﬂeggA(;iljga’/r‘r’])“;‘X‘égﬂ”g 25 3§§SSSS£§§§&SR< [29]

CHIRALPAK ZWIX(-) 4.57 1.25 1.55 MeOHrf] TﬂeggA(;iljga’/r‘r’])“;‘X‘égﬂ”g 25 3;5:?5?:25; [29]

CHIROBIOTIC T 1.90 113 | 1.30 | 0.1% TEAA (pH 4.1)/MeOH (90/10 v/v) 3;5:?5?:25; [30]

N, CHIROBIOTIC T 7.85 1.05 | 045 | MeOH/ACOH/TEA (100/0.1/0.1 ViVIV) 3;‘5;’?5?52;; [30]

N,? coon CHIROBIOTIC T2 3.23 114 | 1.65 | 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) 3;‘:;’?;‘?225; [30]
CHIROBIOTIC T2 5.57 1.29 2.00 MeOH (100 %) 3;‘;3%?225; [30]

(rans)-6-amino-3-methyl- CHIROBIOTIC TAG 5.75 124 | 215 | 0.19% TEAA (pH 4.1)/MeOH (10/90 viv) | SoroSOROAS < | [3q)
c?/?:]%S’eGrﬁ;ﬁ;]r fsrg(darzool“e'*s CHIROBIOTIC TAG 6.00 109 | 1.25 | MeOH/ACOH/TEA (100/0.1/0.1 VAVIV) 3;‘55?@?52:; [30]
carboxylic acid CHIROBIOTIC V 0.78 113 | 0.80 | 0.1% TEAA (pH 4.1)/MeOH (10/90 viv) 3;;?55;?2:; [30]
CHIROBIOTIC V. 1.74 114 | 110 MeOH (100 %) S oooar | 130y

CHIROBIOTIC VAG 1.63 106 | 0.60 | 0.1% TEAA (pH 4.1)/MeOH (10/90 V) | “eofosOaR < | (30)

CHIROBIOTIC VAG 1.58 114 | 095 | MeOH/ACOHITEA (L00/0.L0LVAVIY) | “eofosoaR < | (30)
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Compound Column k1 a Rs Mobile Phase Elution Order Ref.
MeOH/MeCN (75/25 v/v) containing 25 mM 3aR5S6S6as <
CHIRALPAK ZWIX(+) 284 | 164 | 554 TEA and 50 mM ACOH 32S5R6R64R [29]
i MeOH/MeCN (75/25 v/v) containing 25 mM 3aR5S6S6as <
CHIRALPAK ZWIX(-) 4.08 | 154 | 6.08 TEA and 50 mM AcOH 3aRES656aS [29]
3aR556S6aS <
0,
NH, CHIROBIOTIC T 4.82 1.17 1.65 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) 3aS5R6R6aR [30]
0 3aR5S6S6aS <
/ 0,
N . COOH CHIROBIOTIC T 10.06 1.20 1.70 MeOH (100 %) 3aS5R6R6aR [30]
3aR5S6S6aS <
0,
A CHIROBIOTIC TAG 491 |118]| 215 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) 3aR55656a5 [30]
CHIROBIOTIC TAG 11.07 | 125 | 150 MeOH/ACOH/TEA (100/0.1/0.1 VIVAV) 3§R§§§§§§SS< [30]
(cis)-6-amino-3-ethyl- 3 ??58686 Z<
3a,5,6,6a-tetrahydro-4H- CHIROBIOTIC V 0.92 135 | 2.60 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) ;‘ RSSBSg S [30]
cyclopenta[d]isoxazole-5- 3 ??58686 Z
carboxylic acid a as <
y CHIROBIOTIC V 1.47 1.41 3.30 MeOH/AcOH/TEA (100/0.1/0.1 viviv) 33R55656aS [30]
3aR5S6S6aS <
0,
CHIROBIOTIC VAG 1.08 1.31 3.00 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) 3aR556S6aS [30]
3aR556S6aS <
0
CHIROBIOTIC VAG 1.49 1.38 3.10 MeOH (100 %) 3aR5S6S6aS [30]
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Compound Column ki o Rs Mobile Phase Elution Order Ref.

MeOH/MeCN (75/25 viv) containing 25 mM 3aR5S6R6aS <
CHIRALPAK ZWIX(+) 1.80 2.42 6.00 TEA and 50 mM AcOH 33S5R6S6aR [29]

MeOH/MeCN (75/25 viv) containing 25 mM

CHIRALPAK ZWIX(-) 2.77 2.00 5.66 TEA and 50 mM AcOH 5R,6S <5S,6R [29]

3aS5R6S6aR <
CHIROBIOTIC T 450 | 1.08 | 1.10 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) e [30]
NH, CHIROBIOTIC T 574 | 112 | 115 MeOH/ACOH/TEA (100/0.1/0.1 vIviv) 3?:;’?5?22:; [30]

O 3aS5R6S6aR <

/ 0,

N cooH CHIROBIOTIC T2 288 | 1.14 | 155 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) Savibonial [30]

3aS5R6S6aR <

0,

& CHIROBIOTIC T2 490 | 126 | 175 MeOH (100 %) SRS [30]
CHIROBIOTIC TAG 460 | 127 | 250 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) 3§R8558R6§SG§SR< [30]

(trans)-6-amino-3-ethyl- 3 ??586R6 as<
3a,5,6,6a-tetrahydro-4H- CHIROBIOTIC TAG 654 | 1.14 | 0.50 MeOH/ACOH/TEA (100/0.1/0.1 v/v/v) e meSnn [30]

cyclopenta[d]isoxazole-5- a a
carboxylic acid CHIROBIOTIC V 071 | 1.08 | 050 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) 3aS5R6S6aR < [30]
’ ’ ’ ' ' 3aR5S6R6aS

3aS5R6S6aR <
CHIROBIOTIC V 1.09 1.12 1.30 MeOH/ACOH/TEA (100/0.1/0.1 viviv) 33R5S6R63S [30]

3aS5R6S6aR <
CHIROBIOTIC VAG 1.47 1.05 0.55 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) 33R5S6R63S [30]

3aS5R6S6aR <
CHIROBIOTIC VAG 1.28 1.10 0.55 MeOH/ACOH/TEA (100/0.1/0.1 viviv) 33R5S6R63S [30]
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Chromatographic data, ki, @, Rs and elution order for the enantioseparation of Bicyclo[2.2.2]octane-based 3-Amino-2-carboxylic Acids

Compound Column k1 o Rs Mobile Phase Elution Order Ref.

CHIRALPAK ZWIX(+) | 2.29 | 1.28 | 1.91 MeZ%Hr; “K'AQESA(E;?{ g’%g’g&%gﬂ”g 11555535355 [31]

o | oo oo SR

NH, H,N CHIROBIOTIC T 236 | 1.62 1 3.79 (100/0/0/0 VIVIVIV) 1S2R3S4R [32]

(1R 25.45)-3- (1S.2R AR)-5- CHIROBIOTIC T2 1.90 | 1.49 | 3.14 Mec()l'ggﬂglg%/ C/f/(/)vw )TEA 1{252285554455 [32]
L ot | Eamepcl2aloct, | CHIROBIOTICTAG | 370 | 197|920 | MeUrGySo Ui oorssar | 12
CHIROBIOTIC R 3.53 | 1.09 | 0.93 Mfs%'/"slg’/'g_ci%/_ ?CV(/)V'% L‘?A 11355533355 [32]

)| 930|120 a0 | MeTime B0m0um) vy | imgmaes | iy

dree | ety o) |20 | 140 | asn | MeOHNGCN GO0 coanig | dspsisin< |y
NHz H2N CHIROBIOTIC T 151 | 1.10 | 0.76 Mfl%gllg’/'g_?%/_ ?CV(/)V';'\%?A 1?52553;; 4SR< [32]
aminolg::-g/,gi))[g_-z._Z]oqt aminoig?(:s);ii)[g.-Z_.Z]oc_t CHIROBIOTIC TAG 2111106 | 0.63 M(elc())gllg;lgi/,\(l)/ﬁcvcl)vv\fll;gp\ 1E§§§§;ER< [32]
-5-ene-2-carboxylic acid | -5-ene-2-carboxylic acid CHIROBIOTIC R 054 | 122 | 151 Ma%g',’gj'g_‘i%’_’fﬁ;‘\%’* 1582555;5; 2]

56




Compound Column k1 o Rs Mobile Phase Elution Order Ref.

CHIRALPAK ZWIX(+) | 2.79 | 1.29 | 3.23 Megg':mcg\/i fr?(fgo"r/%’,)wcgggw g | 2R3s <253R [31]

L&\COOH Hooc/@l CHIRALPAK ZWIX(-) | 2.69 | 1.39 | 4.74 Meoz';/ mfﬁ,\'&o&{ ﬁg ‘5’)/(‘)’ )nfl\‘jl”l't:aAi”i”g 2S3R < 2R3S [31]
NF2 HeN CHIROBIOTIC T 188 | 1.04 | <0.20 M(el%'g//g;'ggl'\lol_ ?CV(/)VF/'\/,%A ) [32]
s | sy osonee | aa | sor | am | WeOMmROURONTES =
b octane T e CHIROBIOTICR | 0.72 | 124 | 1.93 M(el%'g//o'\;'gg/’\(')/_ fl\cv(/)v'j\’/LfA 2R3S < 2S3R 32]
coon Ho0G CHIRALPAK ZWIX(+) | 6.49 | 1.30 | 2.70 Mez(gHrmegQA(‘E;?{ S%g/r‘:])l\;ﬁgﬂ”g 2R3R < 253S [31]

L&NHZ HZNﬁA CHIRALPAK ZWIX(-) | 5.06 | 1.53 | 4.48 Mez‘g'zﬁ“,fgﬁ%%g%gﬁﬁé‘%ﬂng 2S3S < 2R3R [31]
iy nsars CHIROBIOTIC T 172 | 105 | 0.29 M(:lga/,ié é ﬁ,’i}éﬁ# éA 2R3R < 2S3S [32]
aminobicyclo[2.2.2] aminobicyclo[2.2.2] CHIROBIOTIC TAG | 3.80 | 1.05 0.30 (100/0/0/0 VIVIVIV) 2R3R < 2S3S [32]
OCtane_i_c(::izrboxy“C OCtane_i-;zrboxy“C CHIROBIOTIC TAG | 517 | 1.17 | 1.8 MeOH/MeCN/ACOH/TEA JR3R < 253S 32]

(50/50/0.1/0.1 viviviv)
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Chromatographic Data, ki, @, Rs and Elution Order for the Enantioseparation of Bulky Monoterpene-based B°-Amino Acids

Compound Column ki a Rs Mobile Phase Elution Order Ref.
NH, MeOH/MeCN (50/50 v/v) containing 50 mM AcOH 1R2R3S5R <
A@: CHIRALPAK ZWIX(+) 2.84 1.26 3.00 and 25 mM DEA 1S2S3R5S [33]
COOH MeOH/MeCN (50/50 v/v) containing 50 mM AcOH | 1R2R3S5R <
CHIRALPAK ZWIX(+) 3.66 1.26 2.70 25 mM TEA T=10°C 1S2S3R5S [34]
(1R,2R,3S,5R)-2-amino- : MeOH/MeCN (50/50 v/v) containing 50 MM FA and | 1S2S3R5S <
6,6-dimethylbicyclo[3.1.1] | CHIRALPAKZWIX() 241 | 155 | 4.40 25 mM EA 1R2R3S5R [33]
heptane-3-carboxylic acid MeOH/MeCN (50/50 v/v) containing 50 mM FA and | 1S2S3R5S <
CHIRALPAK ZWIX(-) 4.23 1.55 3.80 25 MM TEA T=10°C 1R2R3S5R [34]
HoN
1R2R3S5R <
0,
:@L CHIROBIOTIC T 4.18 1.19 1.85 0.1% TEAA (pH 4.1)/MeOH (0/100 v/v) 15259RES [35]
HOOC 1R2R3S5R <
CHIROBIOTIC T2 2.00 1.16 1.40 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) 15293R5S [35]
(1S,2S,3R,5S)-2-amino-
6,6-dimethylbicyclo[3.1.1
heptane-B-zarngyli[c acic]i CHIROBIOTIC TAG 3.74 1.15 1.79 0.1% TEAA (pH 4.1)/MeOH (40/60 v/v) 11R§§S33SR5§S< [35]
MeOH/MeCN (50/50 v/v) containing 50 mM AcOH 1R2R3S5R <
A@%NHZ CHIRALPAK ZWIX(+) 2.13 1.05 0.60 and 25 mM EA 1S2S3R5S [33]
COOH MeOH/MeCN (50/50 v/v) containing 50 mM AcOH 1R2R3S5R <
CHIRALPAK ZWIX(+) 1.94 1.08 0.60 and 25 MM TEA TZ50°C 15253R5S [34]
(1R,2R,3S,5R)-2-amino- CHIRALPAK ZWIX(-) 297 115 181 MeOH/MeCN (50/50 v/v) containing 50 mM AcOH 1S2S3R5S < [33]
2,6,6-trimethylbicyclo[3.1.1] : : : and 25 mM EA 1R2R3S5R
heptane-3-carboxylic acid -
: MeOH/MeCN (50/50 v/v) containing 50 mM FA and | 1S2S3R5S <
CHIRALPAK ZWIX(-) 2.99 1.22 2.20 25 MM TEA T=50°C 1R2R3S5R [34]
HzN CHIROBIOTIC T 3.28 134 | 295 0.1% TEAA (pH 4.1)/MeOH (90/10 v/v) 1S2S3R5S < [35]
1R2R3S5R
HOOC
CHIROBIOTIC T2 1.25 1.65 211 MeOH/AcOH/TEA (100/0.1/0.1 v/viv) 118528558558; [35]
(1S,2S,3R,5S)-2-amino-
2,6,6-trimethylbicyclo[3.1.1]
heptane-3-carboxylic acid CHIROBIOTIC TAG 2.69 1.49 3.27 MeOH/ACOH/TEA (100/0.1/0.1 vIviv) 1185285’5;585 [35]
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Compound Column k1 a Rs Mobile Phase Elution Order Ref.
NH, MeOH/MeCN (50/50 v/v) containing 50 mM FA and 25 1R2R3S4R5R <
A@: CHIRALPAK ZWIX(+) 352 | 1.05 | 0.71 M EA 157S3RASES [33]
7 "COOH MeOH/MeCN (50/50 v/v) containing 50 mM AcOH and 25 | 1R2R3S4R5R <
: CHIRALPAK ZWIX(+) 241 | 1.15 | 1.10 M TEA T=50°C 15993RASES [34]
(1R,2R,3S,4R,5R)-2-amino- CHIRALPAK ZWIX(- 4.82 137 | 410 MeOH/MeCN (50/50 v/v) containing 50 mM FA and 25 1S2S3R4S5S < 33
4.6,6-trimethylbicyclo[3.1.1] 0] 4 37 4 mM TEA 1R2R3S4R5R | 13
heptane-3-carboxylic acid M -,
. eOH/MeCN (50/50 v/v) containing 50 mM AcOH and 25 1S2S3R4S5S <
. CHIRALPAK ZWIX(-) 3.80 | 1.42 | 3.90 M PRA T=10°C IR2R3S4RER [34]
2
CHIROBIOTIC T 251 | 1.12 | 1.78 MeOH/AcOH/TEA (100/0.1/0.1 vIv/v) 1S2S3RASSS < [35]
HOOC 1R2R3S4R5R
: 1S2S3R4S5S <
0,
CHIROBIOTIC T2 224 | 1.14 | 0.90 0.1% TEAA (pH 4.1)/MeOH (0/100 v/v) IROR3SARER [35]
(1S,2S,3R,4S,5S)-2-amino-4,6,6-
trimethylbicyclo[3.1.1] CHIROBIOTICTAG | 288 | 1.25 | 1.36 MeOH/ACOH/TEA (100/0.1/0.1 VIVAV) 1S2SSRASES < | 1ap)
heptane-3-carboxylic acid 1R2R3S4R5R
wNH, MeOH/MeCN (50/50 v/v) containing 50 mM AcOH 25 mM 1S2S3S5S <
CHIRALPAK ZWIX(+) 783 | 1.11 | 1.95 EA 1R7R3RER [33]
COOH MeOH/MeCN (50/50 v/v) containing 50 mM AcOH and 25 1S2S3S5S <
CHIRALPAK ZWIX(+) 9.32 | 1.14 | 1.80 M PRA T=10°C 1R2R3RER [34]
(1S,2S,3S,5S)-2-amino- -
6,6-dimethylbicyclo[3.1.1] CHIRALPAK ZWIX(-) | 4.08 | 1.25 | 2.90 | MEOH/MECN (50/50 viv) containing 50 mM FA and 25 IRZR3ROR < [33]
192 mM PRA 1S2S3S5S
heptane-3-carboxylic acid
x MeOH/MeCN (50/50 v/v) containing 50 mM AcOH and 25 1R2R3R5R <
HN, CHIRALPAK ZWIX(-) | 11.89 | 1.37 | 2.60 M TEA T210°C 15993955 [34]
‘ 1R2R3R5R <
0,
HOOC e CHIROBIOTIC T 473 | 1.08 | 0.90 0.1% TEAA (pH 4.1)/MeOH (0/100 v/v) 15253555 [35]
(1R 2R 3R.5R)-2-amino- CHIROBIOTIC T2 313 | 1.18 | 1.35 0.1% TEAA (pH 4.1)/MeOH (90/10 v/v) 1?;583’585;; [35]
6,6-dimethylbicyclo[3.1.1]
heptane-3-carboxylic acid CHIROBIOTIC TAG 763 | 1.19 | 1.06 0.1% TEAA (pH 4.1)/MeOH (90/10 V/v) 1?5255’?55; [35]
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Compound Column k1 o Rs Mobile Phase Elution Order Ref.
COOH MeOH/MeCN (25/75 v/v) containing 50 mM AcOH and 25 1S2S3S5R <
CHIRALPAK ZWIX(+) 15.28 1.10 | 2.10 MM PRA 1R2R3R5S [33]
"’NHZ MeOH/MeCN (25/75 v/v) containing 50 mM AcOH and 25 1S2S3S5R <
CHIRALPAK ZWIX(+) 18.05 1.11 | 2.00 MM PRA T=10°C 1R2R3R5S [34]
(1R,.2R,3R,58-)—3—amino— CHIRALPAK ZWIX(-) 568 121 | 244 MeOH/MeCN (50/50 v/v) containing 50 mM AcOH 25 mM 15{22RSR58R< [33]
6,6-dimethylbicyclo[3.1.1] EA S2S3S5
heptane-2-carboxylic acid MeOH/MeCN (50/50 v/v) containing 50 mM AcOH and 25 1R2R3R5S <
CHIRALPAK ZWIX(-) 9.11 135 | 450 MM TEA T=10°C 1S2S3S5R [34]
HOOC CHIROBIOTIC T 1.30 148 | 3.49 0.1% TEAA (pH 4.1)/MeOH (0/100 v/v) IRZR3RSS < [35]
e 1S2S3S5R
1R2R3R5S <
A 0,
HoN® CHIROBIOTIC T2 1.80 129 | 1.97 0.1% TEAA (pH 4.1)/MeOH (0/100 v/v) 1S2S3SER [35]
(1S,2S,3S,5R)-3-amino- 1R2R3R5S <
6,6-dimethylbicyclo[3.1.1] CHIROBIOTIC TAG 4.84 1.32 | 2.76 0.1% TEAA (pH 4.1)/MeOH (0/100 v/v) [35]
1S2S3S5R

heptane-2-carboxylic acid
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Chromatographic Data, ki, &, Rs and Elution Order for the Enantioseparation of Cyclic B-Aminohydroxamic Acids

Compound Column k1 o Rs Mobile Phase Elution Order Ref.
MeOH/MeCN (50/50 v/v)
ﬁb/CONHOH HOHNOC\d& CHIRALPAK ZWIX(+) | 4.06 | 2.17 |2.80 | containing25mM TEAand50 | 2R,3S<2S,3R | [36]
NH2 H2N mM AcOH
(1R,2R,3S,4S)-3-amino-N- | (1S,2S,3R,4R)-3-amino-N- MeOH/MeCN (50/50 v/v)
hydroxybicyclo[2.2.1]hept- | hydroxybicyclo[2.2.1]hept- | CHIRALPAK ZWIX(-) | 549 | 230 | 244 | containing25mMTEAand50 | 2S3R<2R,3S | [36]
5-ene-2-carboxamide 5-ene-2-carboxamide mM AcOH
MeOH/MeCN (50/50 v/v)
7 CONHOH HOHNOC \ CHIRALPAK ZWIX(+) 4.60 1.87 | 2.42 Contalnlngﬁ?'\?;I rRL\:/IOLEA and 50 2R,35<2S,3R [36]
NH, H,N
. . MeOH/MeCN (50/50 v/v)
(1R,2S,3R,4S)-3-amino-N- (1S,2R,3S,4R)-3-amino-N- : e
hydroxybicyclo[2.2.1]hept- | hydroxybicyclo[2.2.1]hept- CHIRALPAK ZWIX(-) 4.66 1.86 | 2.43 contammgrr?'\S/I m(l;/IOLEA and 50 2S,3R<2R,3S [36]
5-ene-2-carboxamide 5-ene-2-carboxamide
MeOH/MeCN (50/50 v/v)
CONHOH HOHNOC CHIRALPAK ZWIX(+) | 4.38 | 2.43 | 351 | containing25mM TEAand50 | 2R,3S<2S,3R | [36]
(1S,2R,3S,4R)-3-amino-N- (1R,2S,3R,4S)-3-amino-N- MeOH/MeCN (50/50 v/v)
hydroxybicyclo[2.2.1] hydroxybicyclo[2.2.1] CHIRALPAK ZWIX(-) | 4.40 283 | 3.59 | containing 25 mM TEA and 50 2S,3R<2R,3S [36]
heptane-2-carboxamide heptane-2-carboxamide mM AcOH
MeOH/MeCN (50/50 v/v)
CONHOH HOHNOC CHIRALPAK ZWIX(+) | 4.14 1.67 | 2.37 cont.’:1|n|ngn$'\5/I n;\(l;/IOLEA and 50 2R,35<2S,3R [36]
NH, H,N
2amina-N. A aminALN. MeOH/MeCN (50/50 v/v)
(15,25,3R,4R)-3-amino-N- | (IR,2R,35,45)-3-amino-N- | oo a pAk ZwWiX(-) | 4.58 | 1.58 | 1.97 | containing 25 mM TEAand 50 | 2S,3R<2R3S | [36]

hydroxybicyclo[2.2.1]
heptane-2-carboxamide

hydroxybicyclo[2.2.1]
heptane-2-carboxamide

mM AcOH

61




Chromatographic Data, ki1, @, Rs and Elution Order for the Enantioseparation of Unusual R>-Amino Acids

Compound Column k1 o Rs Mobile Phase Ecl)l:ggp Ref.
CHIRALPAK ZWIX(+) 738 | 112 | 172 | MeOH/MeCN (50/50 V/r‘:])l\j‘fctg”H'”g 25mMMTEAANd S0 | p_ g | [37]
CHIRALPAK ZWIX(+) 312 110 063 MeOH/MeCN (50/50 v/v) czggl_r:mg 25 mM BA and 50 mM nd [38]

OH oy
%\h CHIRALPAK ZWIX(-) 550 | 1.31 | 200 | MeOH/MeCN (50/50 V/r‘]’q),\jc":gg”H'”g 25mMMTEAANd 50 | g g | [37]

o NH, ~—
CHIRALPAK ZWIX(-) 3.46 128 3.39 MeOH/MeCN (50/50 v/v) czgg:]mg 25 mM BA and 50 mM nd [38]
3-amino-2- CHIROBIOTIC T 2.58 1.15 1.40 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
methylpropanoic acid

CHIROBIOTIC T2 2.26 1.11 | 0.65 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
CHIROBIOTIC TAG 4.66 1.07 | 0.70 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
CHIRALPAK ZWIX(+) 393 | 128 | 365 | MeOH/MeCN (50/50 V’g,\;%‘é‘ﬂ”g 25 mM TEA and 50 n.d 137]
CHIRALPAK ZWIX(+) 345 | 129 | 280 | MeOH/MeCN (50/50 V’gh‘jo:gﬂng 25 mM PRA and 50 n.d [38]

OH —
CHIRALPAK ZWIX(-) 358 134 3.49 MeOH/MeCN (50/50 v/v) containing 25 mM NHs and 50 nd [37]

0O NH, mM AC_O_H
C,Hs CHIRALPAK ZWIX(-) 3.19 1.40 3.88 MeOH/MeCN (50/50 v/iv) czztgll_l?mg 25 mM BA and 50 mM nd [38]
3-amino-2- CHIROBIOTIC T 2.34 115 | 1.20 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]

ethylpropanoic acid ]

CHIROBIOTIC T2 2.00 1.08 | 1.00 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
CHIROBIOTIC TAG 3.71 1.16 | 1.65 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
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Elution

Compound Column k1 a Rs Mobile Phase Order Ref.
CHIRALPAK ZWIX(+) 4.95 133 4.30 MeOH/MeCN (50/50 v/v) containing 25 mM NHs and nd [37]
OH 50 mM AcOH
CHIRALPAK ZWIX(-) 3.60 134 413 MeOH/MeCN (50/50 v/v) containing 25 mM NHs and nd [37]
o NH, 50 mM AcOH
CsH, CHIROBIOTIC T 2.33 1.28 2.90 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
3-amino-2- CHIROBIOTIC T2 2.04 1.20 2.05 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
propylpropanoic acid
CHIROBIOTIC TAG 4.32 131 2.75 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
CHIRALPAK ZWIX(+) 4.19 134 450 MeOH/MeCN (50/50 v/v) containing 25 mM NHs and nd [37]
OH 50 mM AcOH
CHIRALPAK ZWIX(-) 355 135 4.20 MeOH/MeCN (50/50 v/v) containing 25 mM NHsz and nd [37]
) NH, 50 mM AcOH
C4Hg CHIROBIOTIC T 2.33 1.26 1.90 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
3-amino-2-butylpropanoic CHIROBIOTIC T2 2.09 1.17 1.30 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
acid
CHIROBIOTIC TAG 4.36 1.28 1.40 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
MeOH/MeCN (50/50 v/v) containing 25 mM TEA and
CHIRALPAK ZWIX(+) 5.58 15 8.38 50 mM AcOH R<S [37]
CHIRALPAK ZWIX(+) 3.10 157 456 MeOH/MeCN (SOIS%E)/IV) containing 25 mM PRA and R<S [38]
OH mM ACOH _
CHIRALPAK ZWIX(-) 3.26 162 6.82 MeOH/MeCN (50/50 v/v) containing 25 mM NHz 50 S<R [37]
(0) NH, mM AcOH
MeOH/MeCN (50/50 v/v) containing 25 mM TPRA
CHIRALPAK ZWIX(-) 6.04 1.68 6.90 and 50 mM AcOH S<R [38]
2-(aminomethyl)-3- CHIROBIOTIC T 2.10 1.14 1.45 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min nd [39]
methylbutanoic acid
CHIROBIOTIC T2 1.63 1.15 1.60 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min nd [39]
CHIROBIOTIC TAG 3.36 1.22 3.00 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min nd [39]
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Elution

Compound Column ki a Rs Mobile Phase Order Ref.
OH CHIRALPAK ZWIX(+) 619 | 118 286 | VIeOH/MeCN (50/5%(‘)’/;’]),\;‘12‘2‘)";'”9 2SmMMTEAand | s [37]
: MeOH/MeCN (50/50 v/v) containing 25 mM TEA and
@) NH, CHIRALPAK ZWIX(-) 6.18 1.20 1.60 50 mM AcOH S<R [37]
CHIROBIOTIC T 2.20 1.32 2.10 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
CHIROBIOTIC T2 1.89 1.27 2.20 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
2-(aminomethyl)-4-
methylpentanoic acid CHIROBIOTIC TAG 3.87 1.40 2.95 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
OH CHIRALPAK ZWIX(+) 8.02 1.09 1.30 MeOH/MeCN (50/50 ("pﬁ):%r)'ta'”'”g 20 mM TEAP n.d [37]
o NH, CHIRALPAK ZWIX(-) 759 118 240 MeOH/MeCN (50/50 v/v) containing 25 mM TEA and nd [37]
50 mM AcOH
CHIROBIOTIC T 2.35 1.32 3.50 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
CHIROBIOTIC T2 1.95 1.19 1.70 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
3-amino-2-
benzylpropanoic acid CHIROBIOTIC TAG 4.64 1.38 3.10 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
OH CHIRALPAK ZWIX(+) 8.87 1.06 0.91 MeOH/MeCN (50/50 v/v) containing 25 mM TEA and nd [37]
50 mM AcOH
0 NH, ; 50550 vv)
MeOH/MeCN (50/50 v/v) containing 25 mM TPRA
CHIRALPAK ZWIX(+) 6.87 1.05 0.42 and 50 mM AcOH n.d [38]
: MeOH/MeCN (50/50 v/v) containing 25 mM TEA and
_ CHIRALPAK ZWIX(-) 7.51 1.16 1.90 50 mM AcOH n.d [37]
3-amino-2-(4-

methylbenzyl) CHIRALPAK ZWIX(-) 770 114 219 MeOH/MeCN (50/50 v/v) containing 25 mM TPRA nd [38]

propanoic acid

and 50 mM AcOH
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Elution

Compound Column k1 a Rs Mobile Phase Order Ref.
OH
o) NH, CHIRALPAK ZWIX(+) 6.31 1.08 1.45 MeOH/MeCN (50/50 v/v) containing 25 mM NHs and nd [37]
50 mM FA
N~
I
MeOH/MeCN (50/50 v/v) containing 25 mM TEA and
3-amino-2-(4- CHIRALPAK ZWIX(-) 7.90 1.16 2.10 ( 50 m)M ACOH 9 n.d [37]
(dimethylamino)benzyl)
propanoic acid
OH CHIRALPAK ZWIX(+) 9.99 1.06 0.91 MeOH/MeCN (50/50 v/v) containing 25 mM TEA and nd [37]
50 mM AcOH
© NH, MeOH/MeCN (50/50 v/v) containing 25 mM TPRA and
e e v/v) containing 25 m an
CHIRALPAK ZWIX(+) 8.26 1.06 0.60 50 mM AcOH n.d [38]
cl i MeOH/MeCN (50/50 v/v) containing 25 mM TEA and
CHIRALPAK ZWIX(-) 9.13 1.18 2.00 50 mM AcOH n.d [37]
3-amino-2-(4-chlorobenzyl) MeOH/MeCN (50/50 v/v) containing 25 mM TPRA and
propanoic acid CHIRALPAK ZWIX(-) 9.29 1.16 2.24 50 mM ACOH n.d [38]
OH
MeOH/MeCN (50/50 v/v) containing 25 mM TEA and
o) NH, CHIRALPAK ZWIX(+) 10.47 1.07 1.21 50 mM AcOH n.d [37]
OH
CHIRALPAK ZWIX(-) 8.72 117 160 MeOH/MeCN (50/50 v/v) containing 25 mM TEA and nd [37]

3-amino-2-(4-hydroxybenzyl)
propanoic acid

50 mM AcOH
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Elution

Compound Column k1 a Rs Mobile Phase Order Ref.
OH CHIRALPAK ZWIX(+) 8.15 1.08 1.22 MeOH/MeCN (50/50 ("p/‘é):%r)‘ta'”'”g 20 mM TEAP n.d [37]
o NH; MeOH/MeCN (50/50 v/v) containin
: g 25 mM TEA and
OH CHIRALPAK ZWIX(-) 9.21 1.15 1.80 50 mM AcOH n.d [37]
CHIROBIOTIC T 2.07 1.30 3.00 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
3-amino-2-(3-hydroxybenzyl)
propanoic acid CHIROBIOTIC TAG 3.66 1.76 3.20 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
OH CHIRALPAK ZWIX(+) 5.88 1.08 138 MeOH/MeCN (50/50 v/v) containing 25 mM NH3z and nd [37]
50 mM FA
1) NH, CHIRALPAK ZWIX(-) 10.02 115 184 MeOH/MeCN (50/50 v/v) containing 20 mM TEAP nd [37]
) ’ ’ (pH 4.5) )
CHIROBIOTIC T 2.58 1.25 2.85 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
o
CHIROBIOTIC T2 2.40 1.19 1.75 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
3-amino-2-(4-ethoxybenzyl)
propanoic acid CHIROBIOTIC TAG 5.24 1.25 1.85 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
OH

o NH, CHIRALPAK ZWIX(+) | 7.98 1.06 119 | MeOHMeCN (30/50 ("pﬁ):%r)‘ta'”'”g 20 MM TEAP n.d [37]

OH '

o~

CHIRALPAK ZWIX(-) 8.09 116 1.90 MeOH/MeCN (50/50 v/v) containing 25 mM TEA and nd [37]

3-amino-2-(3-hydroxy
-4-methoxybenzyl)
propanoic acid

50 mM AcOH
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Elution

Compound Column ki a Rs Mobile Phase Order Ref.
OH
o NH CHIRALPAK ZWIX(+) 8.80 1.14 2.29 MeOH/MeCN (50/50 v/v) containing 20 mM TEAP (pH n.d [37]
2
4.5)
>
@)
3-amino-2- CHIRALPAK ZWIX (-) 5.30 1.11 1.88 MeOH/MeCN (50/50 v/v) containing 25 mM NHz and 50 n.d [37]
(benzo[d][1,3]dioxol-5- mM FA

ylmethyl)propanoic acid
CHIRALPAK ZWIX(+) | 1077 | 1.00 | o000 | MeOH/MeCN (50/50 V’:T’?I\;"Ar‘ggm”g 25mMTEAand50 | 4 [37]
OH CHIRALPAK ZWIX(+) 3.81 147 | 327 | MeOH/MeCN (50/50 V’;’?&"Ar‘ggﬂ”g 25 mM TBA and 50 n.d [38]

MeOH/MeCN (50/50 v/v) containing 25 mM TEA and 50
@) NH -
2 CHIRALPAK ZWIX(-) 9.73 111 1.50 mM AcOH n.d [37]
CHIRALPAK ZWIX(-) 10.47 110 107 MeOH/MeCN (50/50 v/v) containing 25 mM TBA and 50 nd [38]
mM AcOH

CHIROBIOTIC T 2.60 1.27 3.20 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]

3-amino-2-(naphthalen-2-
ylmethyl)propanoic acid CHIROBIOTIC T2 2.53 1.24 1.95 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
CHIROBIOTIC TAG 5.40 1.44 3.35 0.1% TEAA (pH 4.1)/MeOH (30/70 v/v) 0.5 mL/min n.d [39]
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Chromatographic dData, ki, &, Rs and Elution Order for the Enantioseparation of y-Amino Acids

Compound Column k1 a Rs Mobile Phase Elution Order Ref.
on N2
0
CHIRALPAK ZWIX(+) | 7.25%10.68* - 3.0 0.05 M NHsH2PO4/MeOH (30/70 v/v) n.d [40]
Pregabalin
NH, CHIROBIOTIC T 896 Lo7 115 MeOH/ACOH/TEA (100/0.1/0.1 viviv) 0.5 o d 1]
mL/min
CHIROBIOTIC T2 3.40 1.13 0.55 MeOH/ACOH/TEAm(E?n?{r?'1/0'1 viviv) 0.5 n.d [41]
COOH 0.1% TEAA (pH 4.1)/MeOH (40/60 v/v) 0.5
CHIROBIOTIC TAG 6.30 1.03 0.20 ' g : n.d [41]
(cis)-3-
aminocyclopentane-1- CHIROBIOTIC R 213 1.26 2.00 0.1% TEAA (pH 4.1)/MeOH (10/90 v/v) 0.5 n.d [41]
carboxylic acid ' mL/min
0,
NH, CHIROBIOTIC T 2.00 1.31 2.95 0.1% TEAA (pH 4.1)/MeOH (40/60 v/v) 0.5 n.d [41]
mL/min
0,
CHIROBIOTIC T2 1.65 1.59 3.80 0.1% TEAA (pH 4.1)/MeOH (40/60 v/v) 0.5 n.d [41]
mL/min
0,
COCH CHIROBIOTIC TAG 9.49 2.16 8.80 0.1% TEAA (pH 4;1//'\4??"' (10/90 viv) 0.5 n.d [41]
(cis)-4-aminocyclopent- 0
2-ene-1-carboxylic acid CHIROBIOTIC R 0.54 1.56 2.95 0.1% TEAA (pH 4;3//'\4?:"' (40/60 v/v) 0.5 n.d [41]

Abbreviations and References starting on page 70
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Elution

carboxylic acid

Compound Column k1 a Rs Mobile Phase Order Ref.
NH, CHIROBIOTIC T 3.71 111 | 140 0.1% TEAA (pH 4.1)/MeOH (40/60 v/v) 0.5 mL/min n.d [41]
CHIROBIOTIC 3.85 125 | 1.90 0.1% TEAA (pH 4.1)/MeOH (40/60 v/v) 0.5 mL/min n.d [41]
COOH
CHIROBIOTIC 9.63 117 | 140 0.1% TEAA (pH 4.1)/MeOH (40/60 v/v) 0.5 mL/min n.d [41]
(cis)-3- TAG
aminocyclohexane-1- |~ 0opio7IC R 6.45 1.19 2.20 MeOH/ACOH/TEA (100/0.1/0.1 v/v/v) 0.5 mL/min nd [41]

* retention time (trrand tgz) in minute
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Abbreviations:

CHIRALPAK® ZWIX(+): quinine-based zwitterionic Chiral Stationary Phase (CSP)
CHIRALPAK® ZWIX(-): quinidine-based zwitterionic CSP

CHIRALPAK® QN-AZ quinine-based anion-exchanger CSP

CHIRALPAK® QD-AX: quinidine-based anion-exchanger CSP

CROWNPAK® CR-I(+) crown ether-based CSP

T: CHIROBIOTIC® T

T2: CHIROBIOTIC®T2

TAG: CHIROBIOTIC® TAG

R: CHIROBIOTIC®R

V: CHIROBIOTIC®V

VAG: CHIROBIOTIC®VAG

EA, ethylamine; DEA, diethylamine; TEA, triethylamine; PRA, propylamine; TPRA,
tripropylamine; BA, buthylamine; TBA, tributhylamine; TEAA, triethylammonium acetate;
TEAP, triethylammonium phosphate; MeOH, methanol; EtOH, ethanol; MeCN, acetonitrile;

AcOH, acetic acid; FA, formic acid; TFA, trifluoroacetic acid;
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