Chiral HPLC Separation
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Supplemental Figure 1: Chemical structures of the two protected reference diastereoisomers 6R-

and 6S-N2-acetyl-3'-aza-2'-fluoro-5-methyltetrahydrofolate-di-tert-butylester 6R-3 and 6S-3 and

the two  precursor  diastereoisomers  6R- and  6S-N2-acetyl-3'-aza-2'-chloro-5-

methyltetrahydrofolate-di-tert-butylester 6R-4 and 6S-4.
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Supplemental Figure 2: HPLC chromatograms of the separation of 6R-3 and 6S-3 (A) and 6R-4

and 6S-4 (B) using the chiral column.



Circular Dichroism
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Supplemental Figure 3: Comparison of the CD spectra of 6R- and 6S-5-MTHF (A), 1% peak and
2" peak of chiral HPLC separation after the hydrolysis reaction (B), 6A-1 and 6R-5-MTHF (C)

and 6B-1 and 6S-5-MTHF (D) measured from 200 nm to 400 nm.
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Binding Curves
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Supplemental Figure 4: Binding curves of 6R-1, 6S-1, 2, 6R-5-MTHF, 6S-5-MTHF and folic acid

to the FR-q.
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Biodistribution
Supplemental Table 1: Biodistribution of 6R-3"-aza-2'-'8F-fluoro-5-MTHF (6R-18F-1) in KB

tumor-bearing mice at 0.5, 1, 1.5, 2 and 3 h p.i.?

6R-3'-aza-2'-8F-fluoro-5-MTHF (6R-'8F-1) (% IA/g)

. . . . . 1hp.i.
0.5hp.i. lhp.i. 1.5hp.i. 2hp.i. 3hp.i. & Folic Acid
n=4 n=4 n=4 n=4 n=4 n=3
Blood 313+031 216+£025 192+0.19 147+009 1.21+£0.07 152%0.43
Heart 275+033 238+0.18 239+047 174010 1.69+£0.20 1.60x0.46
Lung 337+032 280+£0.29 292+053 222+015 220+£0.27 1.73%0.43
Spleen 825+096 825+0.88 13.0+4.14 954%x154 13.7+£279 3.89+0.40
Liver 143+136 141+080 16.8+358 140%x0.71 144+127 9.64+1.55
Gall bladder 375+£11.7 39.0+222 56.7+132 108+328 93.1+884 265+16.6
Stomach 220+0.23 235+049 251+042 216+035 228+1.07 2.02%0.52
Intestines 7.68+128 6.93+106 801+272 757+173 7.32+216 523%0.73
Feces 122+354 17.8+509 13.1+6.07 387888 16.2+865 152+1.75
Salivary glands  7.16£051 6.49+093 7.31+1.17 517+073 564+084 261+0.70
Muscle 154+013 136+015 148+0.31 112+011 1.09+0.11 1.05+042
Bone 273+014 243+0.10 353090 223+023 279039 151+0.34
Kidneys 345+245 273+3.07 298+7.46 21.6+327 197+0.80 4.80%+1.94
KB tumor 13.3+£1.80 18.1+286 239+274 254+295 322+6.10 3.41+0.88
Tu-to-blood 427+061 847+162 125+146 173+182 27.0+£6.90
Tu-to-liver 0.94+014 129+0.18 146%+0.26 1.82+0.15 2.22+0.28

Tu-to-kidney 0.39+0.05 067+0.14 083+0.17 1.19+0.11 163%0.32
2values shown represent the mean + S.D. of data from three to four animals
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Supplemental Table 2: Biodistribution of 6S-3'-aza-2"-'®F-fluoro-5-MTHF (6S-8F-1) in KB

tumor-bearing mice at 0.5, 1, 1.5, 2 and 3 h p.i.?2

6S-3'-aza-2'-*8F-fluoro-5-MTHF (6S-*8F-1) (% IA/g)

05h pi.  Llhpi  15hpi  2hpi 3hp.i. &Flo';ifkcid
n=4 n=4 n=4 n=4 n=4 n=3

Blood 1524031 1264008 116+020 137+039 114+020 109+0.28
Heart 2024022 153+015 148+0.17 1404032 141016 050+0.13
Lung 2314042 204+009 208+035 2194034 2044038 084+0.20
Spleen 1904034 157+016 182+049 186+046 198+0.24 0.90+0.24
Liver 810+116 628+066 586+111 540+060 520+086 4.76+0.87
Gallbladder ~ 20.0+9.00 166+891 114+718 5694455 3324138 587 +0.45
Stomach 2544056 184+033 169+033 163+030 136+027 073032
Intestines ~ 2.61+0.65 258+042 234+039 274+051 2224038 434+0.93
Feces 3714234 485+195 457+198 7.68+466 753+453 842+210
Salivary glands ~ 13.8+2.06 13.8+128 214+459 189+487 2594317 0.89+0.26
Muscle 1364025 129+014 124+014 137+026 118+020 0.26+0.06
Bone 1704013 1384014 149+030 1374021 1244016 049+0.12
Kidneys ~ 425+273 375+361 4234705 470+101 414+127 2.28+0.95

KB tumor 11.1+090 142+191 192+4.16 322+19.0 348+597 211+0.38
Tu-to-blood 741+096 113+113 165+059 269+215 30.9+6.19
Tu-to-liver 1.38+0.16 1.87+096 3.30+059 593+335 6.70+1.48
Tu-to-kidney 0.26+0.01 038+0.04 045+0.07 0.75+054 0.84+0.12
avalues shown represent the mean + S.D. of data from three to four animals.
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Supplemental Table 3: Biodistribution of 3'-aza-2'-'8F-fluorofolic acid (}3F-2) in KB tumor-
bearing mice at 0.5, 1, 1.5, 2 and 3 h p.i.. Data from 0.5, 1 and 1.5 h p.i. were taken from Betzel et

al. (2013, Bioconjug. Chem. 24, 205-214)?

3'-aza-2'-'8F-fluorofolic acid (*®F-2) (% IA/g)

05h pi.  1lhpi  15hpi  2hpi 3hp.i. &Flo';ifkcid
n=4 n=4 n=4 n=4 n=4 n=3

Blood 1154033 0554007 055+006 053+0.05 064+004 082%0.30
Heart 209+021 189+028 183+0.10 1544022 158+021 0.39+0.20
Lung 197+031 1524021 163+027 1914025 216+039 0.72+031
Spleen 1254023 1854014 220+016 216+039 344+062 037+0.5
Liver 1374290 10.6+089 103+237 850+145 103+033 10.9+3.39
Gallbladder ~ 8.10+290 840+179 926+059 698+247 1124587 158+9.28
Stomach 2764045 283+086 274+004 193+030 217+030 0.61+0.26
Intestines ~ 1.40+0.14 1904021 226+040 175+006 2724026 193+0.57
Feces 1234022 303+198 177+025 273+116 3224262 598+1.08
Salivary glands  9.00+125 150+609 141+093 168+264 147+186 058021
Muscle 1744038 124+018 1524038 148+032 167+009 033+0.12
Bone 2094032 1574025 1564032 1564019 1694010 057 +0.26
Kidneys ~ 548+610 536+323 57.3+840 510+750 433514 5.89+4.47

KB tumor 11.7+087 11.9+173 126+1.77 129+0.98 150+232 1.74+0.35
Tu-to-blood 111+411 21.6+233 238+4.09 247+285 23.4+1098
Tu-to-liver 0.89+0.24 113+0.18 125+0.35 155%+0.28 1.46%0.24
Tu-to-kidney 0.22+0.03 0.22+0.02 0.21+0.04 0.26+0.05 0.35+0.05
avalues shown represent the mean + S.D. of data from three to four animals.
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Metabolite Studies.

6R-8F-1 6S-18F-1
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Supplemental Figure 5: Radio-UPLC chromatograms of reference radiotracers 6R-8F-1 and 6S-
18F-1 (A, A’), blood plasmas (B, B), liver samples (C, C’) and urine samples (D, D’) 30 min p.i.

of the radiofolates. Retention times are indicated above the peak.
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