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Figure S1. Comparison of UV wavelength scan of L-Trp (blue) and 17 (orange).
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Figure S2: RP-HPLC chromatograms of FgaPT2 catalyzed reactions with L-Trp (labelled with red
asterisk) and alkyl-PP analogues that led to the formation of corresponding alkyl tryptophan analogues.
The alkyl-PP analogue used for the reaction is labelled on the chromatogram.
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Figure S3:. RP-HPLC chromatograms of FgaPT2 catalyzed reactions with 7-hydroxy-K252c¢ (56) and
alkyl-PP analogues that led to the formation of corresponding alkyl-7-hydroxy-K252c analogues (57-62).
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Concentration
kcat Kwm

Alkyl-PP of Keat / Kn
analogue Alkyl-PP (mM) (min) (mM) (mMImin?)
1 2 651+ 3 0.17 +0.04 380 + 90
2 5 14.3+0.2 0.28 +0.02 51+4
3 5 20.80 + 0.4 0.26 +0.02 78+6
4 5 0.38 +0.01 0.18 +0.02 21+02
6 10 52405 0.14 +0.07 36+ 16
7 2 0.84 £ 0.05 0.19 +0.06 4t1
8 5 3.0+0.1 0.16 +0.03 18+ 4
9 5 1.44 +0.08 0.33 +0.08 4t1
17 5 33+2 0.24 +0.06 137+ 35
20 10 2.23+0.04 0.31+0.02 72+05
22 > 51402 0.17 +0.02 20+4
24 5 5.48 £ 0.09 0.22 +0.02 2542
25 5 0.88 +0.02 0.20 +0.02 43+05
27 > 0.31+0.01 0.12 +0.02 25+0.4
28 5 0.123+0.004  0.25+0.03 0.48 +0.06
29 5 0.242 £0.006  0.25+0.03 1.0£0.1

Table S1: Kinetic parameters for FgaPT2 with varied concentration of L-Trp and constant
concentration with representative alkyl-PP analogues in 25 mM Tris, 5 mM MgClz, 50 mM KClI,
pH 7.5, 35 °C.
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Table S2: Summary of HRMS data of synthetic alkyl-PP analogues.

Compound Chemical Formula Calculated Observed
Mass (Da) (Da)
5 C7H1307P2 [M-H] 271.0142 271.0148
9 C4HsBrO7P2 [M-HJ 308.8934 308.8932
22 C7HoO7P [M-HJ 266.9824 266.9828
23 CgH1108P2 [M-H] 296.9929 296.9939
24 CgH1108P2 [M-H] 296.9929 296.9927
25 CgH1108P2 [M-H] 296.9929 296.9926
26 CgH1107P2 [M-H] 280.9980 280.9978
27 C7HsFO7P2 [M-HJ 284.9729 284.9728
28 C7HsCIlO7P2 [M-H] 300.9439 300.9428
29 C7HsBro7P2 [M-HJ 344.8929 344.8927
30 C7HsNOgP2 [M-HJ 311.9674 311.9677
31 CoH1309P2 [M-H] 327.0035 327.0048
32 CoH1309P2 [M-H] 327.0035 327.0027
33 C7H7F207P2 [M-H] 302.9635 302.9629
34 C10H15010P2 [M-H] 357.0140 357.0135
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Table S3: Summary of HRMS data of alkyl-Trp analogues from FgaPT2 catalyzed alkylation reaction
with L-Trp and synthetic alkyl-PP analogues. The subscript ‘2’ represent the minor product based on
HPLC retention time.

Alkyl -PP used Enzyme Chemical Formula Calculated Observed Mass
for the reaction  Product Mass (Da) (Da)
1 35 C16H21N202 [M+H]* 273.1603 273.1602
2 36 C17H23N202 [M+H] * 287.1760 287.1754
3 37 Ci18H25N202 [M+H] * 301.1916 301.1916
4 42 C18H23N202 [M+H] * 299.1760 299.1756
4 43 Ci18H23N202 [M+H] * 299.1760 299.1761
5 38 C18H23N202 [M+H] * 299.1760 299.1768
6 44 Ci19H25N202 [M+H] * 313.1916 313.1913
6 6-Trp2 C19H25N20, [M+H] * 313.1916 313.1911
7 40 Ci1sH19N202 [M+H] * 259.1447 259.1449
7 41 Ci1sH19N202 [M+H] * 259.1447 259.1444
8 45 C15H18CIN202 [M+H] * 293.1057 293.1061
8 8-Trp2 C1sH18CIN202 [M+H]* 293.1057 293.1062
9 46 C1sH1sBrN202 [M+H] * 337.0552 337.0552
9 9-Trp2 Ci1sH18BrN202 [M+H] * 337.0552 337.0547
10 10-Trp C14H17N202 [M+H] * 245.1290 245.1294
13 13-Trp C20H21N202 [M+H] * 321.1603 321.1601
14 14-Trp C21H23N203 [M+H] * 351.1709 351.1711
15 15-Trp C21H23N202 [M+H] * 335.1760 335.1757
16 16-Trp C26H25N202 [M+H] * 397.1916 397.1912
17 53 C16H19N202 [M+H] * 271.1447 271.1442
17 17-Trp2 Ci16H19N202 [M+H] * 271.1447 271.1444
18 a7 C18H23N202 [M+H] * 299.1760 299.1768
19 54 C17H21N20, [M+H] * 285.1603 285.1602
19 19-Trp2 C17H21N202 [M+H] * 285.1603 285.1605
20 55 C18H23N20, [M+H] * 299.1715 299.1751
20 20-Trp2 C18H23N202 [M+H] * 299.1715 299.1749
21 21-Trp C22H23N20, [M+H] * 347.1760 347.1767
22 48 Ci18H19N202 [M+H] * 295.1447 295.1430
24 39 C19H21N203 [M+H] * 325.1552 325.1547
25 49 C19H21N203 [M+H] * 325.1552 325.1540
27 50 Ci18H1sFN202 [M+H] * 313.1352 313.1338
28 51 C18H18CIN202 [M+H] * 329.1057 329.1039
29 52 C18H18BrN202 [M+H] * 373.0552 373.0531
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Table S4: Summary of HRMS data of alkyl-7-hydroxy-K252c¢ analogues (57-62) from FgaPT2
catalyzed alkylation reaction with 7-hydroxy-K252c¢ (56) and synthetic alkyl-PP analogues.

Alkyl -PP used Compound  Chemical Formula Calculated Mass Observed Mass
for the reaction (Da) (Da)

- 56 C20H12N30:2 [M-H] 326.0930 326.0934

1 57 C2sH20N302 [M-H] 394.1556 394.1553

2 58 C26H22N302 [M-H] 408.1712 408.1712

3 59 C27H24N302 [M-H] 422.1869 422.1882

4 60 C27H22N302 [M-H] 420.1712 420.1727

5 61 C27H22N302 [M-HJ 420.1712 420.1709

6 62 C28H24N302 [M-H] 434.1869 434.1878
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Figure S4: Representative 2D *H,3C HSQC (top) and HMBC (bottom) demonstrating the C4 (A), C5
(B), C3 (C) and N1 (D) regio-chemical attachment of the alkyl groups on L-Trp. The blue circled HMBC
peaks show a correlation between atoms with red arrows on the structure. Black and blue colored labels

denote signals from the indole ring and alkyl-group, respectively.
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The NMR analysis of C4-alkyl-Trp analogues

Six allylic analogues (1, 2, 3, 4, 5, and 7) and an o-methoxy benzyl analogue (24) in FgaPT2 catalyzed
L-Trp alkylation reactions produced normal C4 alkylated products. The reaction involving 1, 2, 3, 5, and
24 produced a single C4 product, whereas 4 and 7 produced the C4-isomer as the major product. Based
on 'H and 2D NMR analysis of the alkyl-group, all seven C4-alkyl-Trp analogues were confirmed to be
normal alkylated. The *H NMR of C4-alkyl-Trp analogues when compared to that of tryptophan, showed
the disappearance of the downfield shifted aromatic doublet signal corresponding to the H4 (7.58 ppm)
of tryptophan. Among the four observed aromatic signals of these alkyl-tryptophan analogues, one was
a singlet corresponding to H2 of the indole moiety, two doublets (H5 and H7) and one triplet (H6).
Assignment of the aromatic signals was further supported by the COSY correlation peaks (H5-H6 and
H6-H7) and carbon chemical shift values derived from H-1*C-HSQC, that confirmed the substitution of
the alkyl group to take place on the C4 position of the aromatic ring of tryptophan (top panel of Figure
S4A, a representative 'H-12C-HSQC spectrum of 42). In order to unambiguously confirm the findings,
representative 2D H-*C-HMBC spectra were collected. The sequential connectivity between H5 of the
indole moiety to the C1' of the alkyl group (bottom panel of Figure S4A, a representative *H-*C-HMBC
spectrum of 42, Table S5) and/or H1' of the alkyl group to the C5 and C3a of the tryptophan aromatic
moiety (Table S5) unambiguously confirmed the attachment of alkyl group at C4 position of tryptophan.
Further, the NMR data of 35 and 40 matched the previously reported values,®® %! that formed the basis
for comparison with the rest of the C4-isomers. Additional confirmation of the products was obtained from
HRMS data, that displayed mass corresponding to the alkylated tryptophan product (Table S3). These
results demonstrate the ability of FgaPT2 to catalyze C4-normal alkylation of tryptophan using unnatural
alkyl donors including, o-methoxybenzyl and other allylic (1-5, and 7) alkyl donors.

The NMR analysis of C5-alkyl-Trp analogues

Eleven alkyl-PP analogues (4, 6, 7, 8, 9, 18, 22, 25, 27, 28, and 29) in a FgaPT2 catalyzed alkylation
reaction with tryptophan produced normal C5 alkylated products. These include single product of FgaPT2
reactions with 18, 22, 25, 27, 28, 29; major product of reactions involving 6, 8, and 9; and minor product
of reactions with 4 and 7. Detailed *H and 2D NMR analysis of the alkyl-group of all 11 of the C5-alkyl-
Trp analogues were confirmed to be normal alkylated (Table S5). Comparison of *H NMR and *H-13C-
HSQC spectra of the C5-alkyl-Trp analogues with that of tryptophan revealed that the upfield shifted
triplet signal corresponding to H5 of the indole moiety (*H,*C =7.05 ppm, 118.1 ppm) has disappeared.
Further, the presence of two singlets (H2 and H4) and two doublets (H6 and H7) and COSY correlation
between H6-H7, along with their signature carbon chemical shift values derived from the combined
analysis of COSY, and H-*C-HSQC spectra (top panel of Figure S4B, a representative *H-1*C-HSQC
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spectrum of 43, Table S5); implied the alkyl addition to take place at the C5 position of the aromatic ring
of tryptophan. To confirm the C5 regio-specific attachment of the alkyl group and to identify the aromatic
signals of the benzylic alkyl substituents, *H-*C-HMBC spectra were collected for all new benzylic alkyl
tryptophan analogues (involving 25, 27, 28 and 29) and two representative allylic alkyl tryptophan
analogues (involving 4 and 9) (Table S5). The HMBC spectra displayed the correlation from H4 and H6
of tryptophan to the C1' of the alkyl-group (bottom panel of Figure S4B, a representative *H-*C-HMBC
spectrum of 43, Table S5); and/or from H1' of the alkyl group to C4 and C6 of the tryptophan aromatic
moiety (see Supporting Information, Table S5), confirming the C5-alkylation of tryptophan. In addition,
the NMR data of 48 matched the previously reported values.*" *> Additional confirmation of alkyl group
attachment to tryptophan was obtained via HRMS analysis (Table S3). These results support the ability
of FgaPT2 to catalyze normal alkylation at the C5 position of unsubstituted L-tryptophan using diverse

benzylic and allylic alkyl donors.

The NMR analysis of C3-alkyl-Trp analogue (53)

The UV spectra of the major product of the FgaPT2 catalyzed a reaction with 17 and tryptophan displayed
maximum absorption at 228, 240, and 289 nm (Figure S1), suggesting the presence of an indoline-like
structure. This was further confirmed by HRMS and NMR analysis (Tables S3 & S5). The 'H and 2D
NMR analysis of the alkyl group suggested the alkylation to happen in a normal manner. In addition, the
coupling pattern and COSY correlation of the four aromatic protons suggested the six-membered
aromatic ring of the indole moiety is similar to that of tryptophan, implying the alkyl substitution is not
directly on the six-membered ring of tryptophan. Further, the combined analysis of *H-*C-HSQC and 'H-
13C-HMBC spectra revealed the upfield shifted signals of H2/C2 (5.34 ppm/82.2 ppm) and C3 (58.2 ppm)
of tryptophan (Figure S4C), clearly indicating the broken aromaticity of the pyrrole ring. The unambiguous
confirmation of cyclization, that yielded a hexahydro-pyrroloindoline moiety was derived from H-13C-
HMBC analysis, that displayed the connectivity between H1' of the alkyl group to C2, C and C3a position;
and C2 to Ca of the alkyl-pyrroloindoline moiety (bottom panel of Figure S4C, Table S5). These analyses
confirmed FgaPT2 to catalyze normal C3-alkylation followed by cyclization of tryptophan in the presence
of 17.

The NMR analysis of N1-alkyl-Trp analogues (54 and 55)

The NMR analysis of the major product of FgaPT2 catalyzed reaction using alkyl-PP analogues, 19 and
20, confirmed them to be N1-alkylated. The detailed analysis of 54 suggested a normal alkylation based
on the pattern of signals of the alkyl moiety, whereas, 55 indicated it to be reverse alkylated via the C5'

(reversecs) of alkyl-PP analogue, 20 (Figure 5). More specifically, the chemical shifts, coupling pattern
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and COSY correlation of all aromatic protons (H2, H4, H5, H6, and H7) of the 54 and 55 analogues
appeared similar to that of tryptophan, implying no substitution to take place directly on the carbon atom
of the aromatic ring of tryptophan. This is supported by the *H and *C chemical shift assignment (top
panel of Figure S4D, a representative *H-*C-HSQC spectrum of 55, Table S5) and COSY correlations
(H4-H5, H5-H6, H6-H7) of the 54 and 55. The H1' chemical shift value of the alkyl group in 54 at 5.05
ppm supported the N-alkylation of tryptophan with attachment via C1'. The pattern of signals of alkyl
moiety in 55 suggested C5' of 20 was attached to N1 of the indole ring with C5'/H5' chemical shift values
at 53 ppm/5.21 ppm respectively (top panel of Figure S4D, Table S5). The confirmation of the N1-
alkylation and alkyl group chemical shift assignment of 55 was derived from the *H-3C HMBC spectra,
that displayed a correlation between H5' of the alkyl group and C2 of the tryptophan aromatic moiety
(bottom panel of Figure S4D for 55, Table S5). This is the first demonstration of FgaPT2 to carry out the
reverse alkylation (although via C5' group of 20) at N1 of tryptophan. Therefore, while the FgaPT2-
catalyzed N1-normal alkylation has been previously demonstrated with tryptophan derivatives using
DMAPP,** this study revealed the possibility of N1-reversecs alkylation of native tryptophan by an
unnatural alkyl-donor, 20.
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Table S5. Summary of NMR chemical shift assignment of the alkyl-L-Trp analogues (500 MHz). Where
onand dc¢ values are in ppm and coupling constant, J is in Hz. a= DMSO-ds, b= MeOH-d,

Structure
/
COosy
HMBC
Correlation
/

Compound
Position On, multi (J) oc On, multi (J) &c Ou, multi (J) oc
COOH - n.f. - n.f. - n.f.
NH 10.99, s - 10.88, d (2.5) - 10.89,d (2.5) -
2 7.18,s 125.3 | 7.18,d (2.5) 124.8 | 7.18,d (2.5) 124.6
3 - n.f. - n.f. - n.f.
3a - n.f. - n.f. - n.f.
4 - n.f. - n.f. - n.f.
5 6.73,d (7.7) 119.4 | 6.71,d (7.6) 118.9 | 6.72,d (7.6) 118.7
6 6.97,t(7.7) 121.7 | 6.95,1(7.6) 121.5 | 6.95t, (7.6) 121.5
7 7.19,d (7.7) 110.1 | 7.17,d (7.6) 109.9 | 7.17,d (7.6) 109.9
7a - n.f. - n.f. - n.f.

3.51, dd (15.6, 3.57, dd (15.6, 3.3); 3.58, dd (15.6,
B 4.4); 3.11, dd n.f. 2.94, dd (15.6, n.f. 3.2); 2.95, dd 29.7
(15.6, 10.5) 10.7) (15.6, 10.6)
a 3.41 n.f. 3.39, dd (10.6, 3.2) | 56.1 22)9 dd (106, 55.9
3.71, dd (16.0,

, 3.68, dd (16.0, 7.8) 7.8)

1 3.7-3.66, m 31.9 3.74, dd (16.0, 6.0) 315 3.76, dd (16.0, 311
7.1)

2' Zg;} dd (7.8, 124.1 | 5.32dd (7.8, 6.0) 122.7 | 5.29,1 (7.1) 122.1
3 - n.f. - n.f. - n.f.
4' 1.70, s 26.1 1.71,s 16.6 | 2.08-2.02, m 29.2
5' 1.70, s 18.4 2.02,q(7.4) 32.4 |0.98,1(7.5) 13.4
6' - - 0.98,t(7.4) 13.1 | 2.18-2.12,m 23.5
7 - - - - 0.97,1(7.5) 13.4
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Structure
/

COosy
HMBC
Correlation
/
Compound
38°
aob 43P (80% C4" isomer + 20%
unknown isomer)
Position &4, multi () | 8c | Bn, multi () dc &u, multi (J) dc
COOH - 173.0 | - 173.1 | - 170.5
NH exc. - exc - exc -
2 7.14,s 124.1 | 7.16,s 1239 | 7.17,s 124.8
3 - 109.3 | - 107.9 | - 107.5
3a - 125.3 | - 127.1 | - 124.4
4 - 131.5 | 7.50, d (1.5) 118.0 | - 133.8
5 6.79, d (7.6) 121.2 | - 130.8 | 6.85, dd, (7.1, 0.8) 119.8
5 7.04,1(7.6) 121.5 | 6.97, dd (8.4, 122.9 | 7.04,dd, (8.2, 7.1) 121.9
1.5)
7 7.23,d (7.6) 109.5 | 7.27,d (8.4) 110.9 | 7.24, dd, (8.2, 0.8) 109.7
7a - 137.8 | - 135.7 | - 138.2
3.76,dd (15.6, |29.3 | 3.53,dd (15.2, 27.4 |3.83,dd, (15.5, 3.9); | 28.8
3.5) 3.02, dd 3.9); 3.19, dd, (15.5,
B (15.6,11.2) 3.10, dd (15.2, 11.1)
9.9)
3.83,dd (11.2, |56.2 | 3.86,dd (9.9, 55.5 |4.18,dd, (11.1,3.9) |54.3
a
3.5) 3,9)
R 3.67,s 41.5
3.33,s 447 | 3.76-3.72, m 33.4
2' - 138.1 | - 138.2 | 5.47-5.41, m 119.4
3 5.08, s 121.8 | 5.54-5.43, m 1216 | - 144.3
, 1.96-1.9, m 25.1 | 2.08-2.00, m 25.1 |239-225m 33.5,
4
28.7
5 1.60-1.54, m 22.6 1.64-1.52, m 22.5 1.78-1.70, m 26.4,
1.69-1.62, m 26.3
6' 1.69-1.63, m 23.1 |1.64-1.52, m 225 |- -
7 2.13-2.06, m 28.8 | 1.93-1.86, m 27.8 |- -

S13




Structure
/

Cosy
HMBC
Correlation
/
Compound
Position Oon, multi (J) oc On, multi (J3) / oc On, multi (J)
COOH - n.f. - n.f. -
NH 10.73, br.s - 10.88, br. s - exc
2 7.14,d (1.9) 1245 | 7.16,d (2.1) 124.7 | 7.30,s
3 - n.f. - n.f. -
3a - n.f. - n.f. -
4 7.31,s 1176 |-/ n.f. 7.58, s
5 - n.f. 6.73,d (7.1) 119.7 | -
5 6.88, dd (8.4,
1.2) 122.3 | 6.97,t(7.6) 1215 | 7.47,d (8.4)
7 7.24,d (8.4) 111.8 | 7.18,dd (7.6, 7.1) 1104 | 7.18,d(8.4)
7a - n.f. - n.f. -
3.33-3.25, m
B 2.85, dd 3.57,dd (15.5, 3.6) 3.47,dd (15.2, 4.8) 3.24,
(15.2,9.7) 27.9 2.88,dd (15.5,11.1) | 29.7 dd (15.2, 8.5)
a 3.39, dd, (9.7,
3.9) 55.3 3.36-3.34, m 56.1 4.04, dd (8.5, 4.8)
1 3.74, dd (15.5, 6.4)
3.36,d (7.5) 335 3.62,dd (15.5,6,1) | 36.2 3.63,d (7.4)
2' 5.27,1(7.5) 121.7 | 5.68-5.56, m 131.7 5.92-5.81, m
3 - n.f. 5.52-5.42, m 1255 |-
4 2.25,1(5.2) 28.7,
2.07,t(5.2) 371 1.62,d (6.1) 18.2 2.18-2.13, m
5' 1.60-1.44, m 28 - - -
6' 1.60-1.44, m 28 - - -
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Structure
/

COosyY
HMBC
Correlation
/
Compound 53b
Position On, multi (J) Oc On, multi (J) oc On, multi (J)
COOH - 173.0 169.2 | -
NH exc - exc - exc
2 7.18,s 124.2 5.34,s 822 |7.17,s
3 - 107.9 - 58.2 |-
3a - 127.1 - 130.5 | -
4 7.53,s 122.4 7.24,d (7.6) 1235 | 7.51,s
5 - 129.9 6.86, 1 (7.6) 120.3 | -
6 6.99, d (8.3) 117.4 7.15,t(7.6) 129.2 | 6.98, d (8.3)
7 7.29,d (8.3) 111.3 6.71,d (7.6) 109.7 | 7.28,d (8.3)
7a - 135.8 - 148.7 | -
3.51, dd (15.3, 2.76, dd (13.3,
4.0) 6.2)
B 3.12, dd (15.3, 2.44, dd (13.3, 3.51, dd (15.3, 4,0)
9.5) 27.3 11.8) 40.7 | 3.10,dd (15.3, 9.6)
a 3.86, dd, (9.5, 4.00, dd (11.8,
4.0) 55.5 6.2) 57.9 | 3.85, dd (9.6, 4.0)
1 3.57,d (7.0) 37.9 2.78-2.68, m 349 |3.52-3.49, m
2' 5.92,1(7.0) 129.1 5.24-5.16, m 125.3 | 5.71, dt (14.8, 7.00)
3 - 121.4 6.10,t (11.0) 132.7 | 6.31,dd(14.8, 11.0)
4 6.65, ddd (16.7,
2.32,s 27.7 11.0, 10.6) 131.6 | 5.79,d (11.0)
5 5.22,d (16,7)
- - 5.15, d (10.6) 118.0 | -
6' - - - - 1.75, (s); 1.73, (s)
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Structure
/

COSY HMBC
Correlation/ "
Compound -
)
7
542
Position On, multi (J) 6c
COOH - - 172.9
NH - - -
2 7.19,s 7.27,s 124.2
3 - - 108.1
3a - - 127.8
4 7.58, d (7.9) 7.71,d (7.8) 118.6
5 7.02,dd (7.9, 7.6) | 7.08, dd (7.8, 7.6) 119.1
6 7.12,dd (8.2, 7.6) | 7.16, dd (8.2, 7.6) 121.6
7 7.39,d (8.2) 7.40,d (8.2) 109.8
7a - - 136.5
3.34-3.24, m 3.52,dd (15.2, 4.1)
B 2.93,dd (15.1, 8.8) | 3.15,dd (15.2, 9.3) 27.4
a 3.41-3.36, m 3.85,dd (9.3, 4.1) 55.6
1 4.96, s
5.05-4.90, m 493, s 116.3
2 - - 141.3
3 6.30, d (15.8) 6.22, d (15.8) 133.1
" 5.89, dd (15.8, 6.01) 130.3
5.80, dt (15.8, 6.1)
5 4.89-4.77, m 5.21, p (7.0, 6.0) 52.9
6' 1.76, s 1.68, d (7.0) 19.6
7 - 1.81,s 17.6
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Structure
/

COSsYy
HMBC
Correlation
/
Compound 482* 3gb 40P
Position On, multi (J) Oc On, multi (J) &c Ou, multi (J) oc
COOH - n.f. - 170.2 | - 170.8
NH 10.77, s - exc - exc -
2 7.15,s 1249 | 7.14,s 1249 | 7.18,s 124.6
3 - n.f. - 1074 | - 106.5
3a - n.f. - 124.8 | - 127.0
4 7.41,s 1185 | - 131.5 | 7.48,d (1,6) 117.5
5 - n.f. 6.77,d (7.2) 121.6 | - 132.0
6 ig)z dd (8.3, 122.8 | 7.08,dd (8.2, 7.2) | 121.9 | 7.00, dd (8.4, 1.6) 123.4
7 7.24,d, (8.3) 111.9 | 7.31,d (8.2) 110.1 | 7.30,d (8.4) 111.5
7a - n.f. - 138.0 | - 135.7
3.28, dd(15.2, 3.52, dd (15.4,
3.7 3.9); 3.50, dd, (15.3, 4.7
B 2.825, dd (15.2, nf. 2.923, dd (15.4, 284 3.27, dd ((15.3, 8.4)) 265
9.6) 11.4)
a 23;3 dd (9.6, n.f. 2;? dd (11.4, 53.7 |4.19,dd (8.4,4.7) 53.5
, 4.42,d (16.9);
1 3.98, s 42.3 4.28 d (16.9) 33.2 |4.03,s 41.7
2' - - 1295 | - 144.1
3 7.29-7.17, m 1289 | - 157.1 | 6.76,t(2.1) 114.2
4' 7.29-7.17, m 128.9 | 6.96, d, (8.2) 109.9 | - 159.8
5' 7.18-7.1, m 125.9 | 7.18,dd (8.2,7.4) | 127.2 | 6.71,dd (8.2, 2.1) 110.7
6' - - 6.74,t(7.4) 120.0 | 7.15,t(7.9) 129.1
7' - - 6.64, d (7.4) 129.1 | 6.80, dd (7.9, 2.1) 121.1
8 - - 3.85, s 545 | 3.73 (s, 3H) 54.3
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Structure
/
COSsYy
HMBC
Correlation ¢ ron
/ b

Compound 50 51° 52°

Position On, multi (J) Oc On, multi (J) oc Ou, multi (J) oc

COOH - 170.3 - 170.5 | - 170.4

NH exc - exc - exc -

2 7.18, s 124.4 7.19, s 1247 | 7.19,s 124.7

3 - 106.2 - 106.5 | - 106.4

3a - 127.1 - 127.1 | - 127.1

4 7.46,d (1.4) 117.4 747, s 117.5 | 7.46,d (1.4) 117.5

5 - 131.9 - 1315 | - 131.5

6 6.98,dd (8.3, |122.9 6.98, d (8.3) 123.0 | 6.98, dd (8.3, 1.4) | 123.0
1.4)

7 7.31, d (8.3) 111.2 7.31, d (8.3) 1115 | 7.31, d (8.3) 1115

7a - 135.7 - 136.2 | - 135.7

B 3.48, dd (15.2, 26.1 3.48, dd (15.3, 3.48, dd (15.3, 26.5
4.9) 4.8) 3.28, dd 26.5 | 4.8)3.28, dd
3.30, dd (15.2, (15.3, 8.1) (15.3, 8.1)
8.1)

a 4.23,dd, (8.1, 53.2 4.19,dd (8.1, 53.5 |[4.22,dd (8.1,4.9) | 53.4
4.9) 4.8)

1 4.04,s 40.8 4.04, s 41.2 4.03,s 41.0

2' - 138.5 - 1414 | - 141.8

3 7.21,dd (8.6, |129.9 7.19, d (8.3) 130.1 | 7.14, d (8.3) 130.4
5.5)

4 6.96,dd (9.1, | 1143 7.23,d (8.3) 128.1 | 7.38, d (8.3) 131.1
8.6)

5' - 161.3 - 131.1 | - 119.4

d. (240.3)
*NMR assignment of these compounds has been reported previously; ™= = COSY correlations; ~~ X = HMBC correlations.
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Table S6. Summary of NMR chemical shift assignment of the alkyl-7-hydroxy-K252¢ analogues
in Acetone-d6 (500 MHz). Where 61 and &¢ values are in ppm and coupling constant, J is in Hz.

Structure
/

COSsYy

HMBC
Correlation

/
Compound
Position | 6H, multi (J) | 5C 5H, multi (J) 5C 5H, multi (J) 5C
1 753,d(81) |111.2 |7.53,d(8.0) 1109 | 7.54,d (8.3) 110.9
2 7.26,dd (8.1, | 126.7 | 7.26,dd (8.0, 1.8) 126.3 | 7.28,dd (8.3,1.8) | 126.1
1.8)

3 - 132.7 | - 132.7 | - 132.8
4 9.18,d (1.8) | 1254 |9.18,d (1.8) 1252 |9.20, d (1.8) 124.9
4a - 123.6 |- 123.6 |- 123.7
4b - 116.3 | - 116.3 | - 116.31
4c - n.f. - 1351 |- n.f.
5 - n.f. - n.f. - n.f.
6 1.72,s - 7.72,s - 7.72,s -
7 6.57,d (10.6) | 79.6 | 6.56, d (5.4) 79.4 |6.59,d(8.6) 79.3
7-OH 5.24,d (10.6) |- 5.24, d (5.4) - 5.24, d (8.6) -
7a - n.f. - 118.6 |- 118.6
7b - n.f. - 115.7 | - 115.8
7c - 1229 |- 1229 |- 122.9
8 8.49,d (7.9) | 123.7 |850,d (7.8) 123.4 | 8.49,d (7.9) 123.4
9 7.30-7.26, m 120.4 | 7.30-7.26, m 119.9 | 7.31-7.27, m 120.0
10 7.46-7.42, m 125.7 | 7.45-7.41, m 125.3 | 7.46-7.42, m 125.3
11 7.67,d(7.9) |111.8 | 7.66,d (8.0) 1115 |7.66,d (8.1) 111.5
1lla - 140.1 | - 140.1 | - 140.1
12 11.08, s - 11.14, s - 11.03, s -
12a - n.f. - n.f. - n.f.
13 10.85, s - 10.91, s - 10.81, s -
13a - 1385 | - 1386 |- 138.6
1 354,d(7.3) |349 |355,d(7.2) 345 |3.57,d(7.4) 33.9
2 5.46,1(7.3) | 125.4 |5.48,t(7.2) 1235 |5.43,t(7.4) 122.9
3 - 1309 |- 136.6 | - 142.3
4 1.82,s 173 | 1.82,s 15.7 | 2.11,q(7.6) 29.2
5 1.76, s 256 | 2.07,q(7.4) 325 | 2.28,q(7.6) 23.1
6 - - 1.04, t (7.4) 12.6 | 1.09,1(7.6) 12.6
7 - - - - 1.04, t (7.6) 12.5

*NMR assignment of these compounds has been reported previously; ™= = COSY correlations; ~~ = HMBC correlations.
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Structure
/

COosyY

HMBC
Correlation

/

Compound
Position OH, multi (J) &C OH, multi (J) oC OH, multi (J) &C
1 7.53 (d, (8.2) 110.8 | 7.55,d (8.3) 111.0 | 7.53,d (8.2) 110.9
2 7.26 d, (8.2) 126.6 | 7.26, d (8.3) 125.9 | 7.26,d (8.2) 126.4
3 - 131.1 | - 132.1 | - 132.7
4 9.16 (s) 125.9 | 9.16, s 124.9 | 9.17,s 125.1
4da - 123.5 | - 123.5 | - 123.6
4b - 116.3 | - 1159 | - 116.2
4c - 135.2 | - 134.3 | - 135.1
5 - n.f. - n.f. - n.f.
6 7.75 (s) - 7.66, s - 7.73,s -
7 6.57 (d, (8.1) 79.4 | 6.55,d(8.3) 79.4 | 6.56,d(9.0) 79.3
7-OH 5.24 (d, (8.1) - 5.28, d (8.3) - 5.24,d (9.0) -
7a - 118.5 | - 118.1 | - 118.5
7b - 115.7 | - 115.3 | - 115.6
7c - 122.9 | - 122.9 | - 122.9
8 8.49 (d, (7.9) 123.4 | 8.46,d (7.9) 123.3 | 8.48,d (7.9) 123.3
9 7.29 (dd, (7.9,7.6) | 119.8 | 7.25,dd (7.9, 7.7) | 119.7 | 7.28,t(7.9) 119.9
10 7.44 (dd, (8.1, 7.6) | 125.2 | 7.42,dd (8.3, 7.7) | 125.1 | 7.43,t(7.6) 125.3
11 7.66 (d, (8.1) 111.5 | 7.67,d (8.3) 111.6 | 7.66, d (8.1) 111.4
1lla - 140.1 | - 140.4 | - 140.1
12 11.02 (s) - 12.24, s - 11.16, s -
12a - n.f. - 127.3 | - 126.9
12b - n.f. - n.f. - 128.6
13 10.81 (s) - 11.96, s - 10.92, s -
13a - n.f. - 138.8 | - 138.5
1 3.43 (s) 449 |3.51,d(7.3) 36.3 |3.53,d(7.5) 33.6
2' - 138.2 | 5.57,tp (7.3, 2.4) 120.4 | 5.39,1t(7.5) 121.5
3 5.52 (s) 122.2 | - 142.7 | - 139.1
4' 2.05-2.00 (m) 25.4 | 2.42,td (7.3, 2.4) 28.9 |2.15,t(5.5) 37.3
5' 2.00-1.91 (m) 279 |2.29,td (7.3, 2.4) 33.7 |237,t(5.2) 28.6
6' 1.81-1.38 (m) 228 |1.74,p(7.3,6.9) 26.2 |1.73-151,m 27.7
7' 1.81-1.38 (m) 228 |1.64,p(7.3,6.9 264 |1.73-151,m 28.6
8' - - - - 1.73-1.51, m 26.8

n.f. = Not found; exec.=exchangeable

S20




Table S7: Values used to generate Figure 3 obtained from two experimental replicates.

Alkyl-PP analogue % Conversion
1 94+8
2 77 £2
3 66 + 8
4 40+ 16
5 42+4
6 52+5
7 70 £16
8 78+ 10
9 41+8
10 1+0
13 1+1
14 05 0.1
15 09 +0.1
16 1+0.8
17 84 +9
18 38 +11
19 54 +9
20 22.4 +0.6
21 0.7 £0.0
22 100.0 £0.0
24 94 +8
25 46 +15
27 70 +13
28 60 +2
29 61 +4
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Figure S5: Anticancer activity of alkyl-7-hydroxy-K252c analogues. Individual cytotoxicity curves
(duplicate) for the 7-hydroxy-K252¢ parent compound (56) and analogues (57-62) in HCT-116 cells.
(B) Cytotoxicity curves for the 7-hydroxy-K252¢ parent compound and analogues (56-62) in HCT-
116 cells. Error bars represent standard deviation within one independent experiment.
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Sample Name
User Name
Sample Type
ACQ Mathod

TRP-34

Sample

drugC18_pos_ms.m

Position P1-D7
Inj Vol 5
IRM Calibration Status Success

Comment

Instrument Name
InjPaosition
Data Filename

Acquired Time

Insbrument 1

11281655106.d
11/29/2016 7:42:31 AM

x10 3 |

8.5+
8.25 1
2
7.75 1
7.5+
7.25 1
74
6.75 1
6.5
6.25 -
6
5.75 1
5.5+
5.25 1
5
4.75 1
4.5+
4.25 1
4
3.75 1
35+
3.25 1
3
2.75 1
2.5+
2.25 1
2
1.75 1
1.5
1.25
1
0.75
0.5
0.25 1

0

+ESI Scan (rt: 3.010 min) Frag=180.0V 11281655106.d Subtract

OH 299.1756

2951483  296.1296  297.1630  298.1417

300.1789

301.1808

3021830 303.1732

3041279

295 296 297 298 299 300
Counts vs. Mass-to-Charge (m/z)

HRMS spectrum of 42
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Sample Name TRP-34 Position P1-D7 Instrument Name Instrument 1 User Name
Inj Vol 5 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  112681655106.d ACT Method drugC18_pos_ms.m Comment Acquired Time 11/29/2016 7:42:31 AM

+ESl Seon (rt: 2383 min) Frag=180.0% 112816551056 d Subtract

x10 &
3.4

3.2 2991761
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2.8

.84
3001791
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0.4
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o 0T 3021837
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HRMS spectrum of 43
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'H NMR Spectrum (500 MHz) of compound 38 in MeOH-d, (C4" isomer + 20% unknown isomer)
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Trp_Cp_3 SYNAPTG2-Si#UGA589 09-Jul-2018 15:17:28
Bandari

12377SS-002 40 (0.792) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00); Sm (SG, 2x3.00; 1: TOF MS ES+
23775S-002 40 (0.792 Cen,4, 80.00, 0,0.00,0.00); Sm (SG, 2x3 OF MS ES
100- 299.1768 1.11e7
(@]
OH
NH,
N
H
38
<
300.1797
294.9328 295.5072 296.9104 297.1591 297.4230 300.3655 301.1823 304.3784
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HRMS spectrum of 38
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Sample Name TRP-26 Position P1-C8 Instrument Name Instrument 1 User Name

Inj Vol 5 InjPosition SampleType Sample IRM cCalibration Status Success
Data Filename  11281655082.d ACQ Method drugC18_pos_ms.m Comment Acquired Time 11/29/2016 3:20:56 AM
x10 5 |TESI Scan (rt: 3.686 min) Frag=180.0v 11281655082.d Sublract
5.8-
5.6
5.4-
5.2- O\_oH 313.1913
5.
4.8- NH,

4.6 - N
4.4 -
4.2~
4_
3.8-
3.6+
3.4-
3.2~
3_
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2 .6-
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>
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- T T T T T T T |I| T T T T
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44

HRMS spectrum of 44
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Sample Name TRP-26 Position P1-C8 Instrument Name Instrument 1 User Name
Inj Vol 5 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  11281655082.d ACQ Method drugC18_pos_ms.m Comment Acquired Time 11/29/2016 3:20:56 AM

%10 6 |[TESI Scan (rt: 3.785 min) Frag=180.0% 11281655082.d Suburact
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6 2131911
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HRMS of 6-Trp>
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'H NMR Spectrum (500 MHz) of compound 40 in DMSO-d6 (C4" isomer + 30% C5" isomer)
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2D 'H-3C HSQC NMR spectrum (500 MHz) of 40 in DMSO-d6 (C4" isomer + 30% C5" isomer)
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Sample Name

Inj Vol

Data Filename

x10

©o 000000009

o

8-

8-

-

G-

5-

12/13/2016 6:02:52 PM

Vial-34 Position P1-A2 Instrument Name Instrument 1 User Name
3 InjPosition SampleType Sample IRM cCalibration Status Success
12131655-007.d ACQ Method LCMSUV-pos-short-120 Comment Acquired Time
+ESI Scan (ri: 2.588 min) Frag=1380.0v 12131635-007.d Subtract
259.1449
O,
OH
NH»
N
N
H
40
260.1477
257.1355 263.1395
L i I L I.|| - - I II .I.i b Ll u s
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HRMS spectrum of 40
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Sample Name Vial-34 Position P1-A2 Instrument Name Instrument 1 User Name
Inj Vol 5 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  12131655-007.d ACQ Method LCMSUV-pos-short-120 Comment Acquired Time 12/13/2016 6:02:52 PM

%10 5 |+ESI Scan (rt: 2.333 min) Frag=180.0v 12131655-007.d Sublract
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=24
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HRMS of 41
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Sample Name TRP-42 Position
3 InjPosition

Inj Vol

Data Filename  11281655130.d ACQ Method

x10 6_

2

2

_ o A

©00000000

3-
2.
-

=

e

9
8-
T
6-
G-
4 -
3-
2+
-

1
-

B

7

G-

P1-E6

Instrument Name
SampleType

drugC18_pos_ms.m

Comment

Instrument 1
Sample

User Name
IRM Calibration Status
Acquired Time

Success
11/29/2016 12:04:09 PM

+ES| Scan (rt: 2.948 min) Frag=180.0V 11281655130.d Subtract
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HRMS spectrum of 45

542

206.5 297 297.5 298 29385 299



Sample Name TRP-42 Position P1-E6 Instrument Name Instrument 1 User Name

Inj Vol

5 InjPosition SampleType Sample IRM Calibration Status Success

Data Filename  11281655130.d ACQ Method drugC18_pos_ms.m Comment Acquired Time 11/29/2016 12:04:00 PM

x10 !':_
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7.754
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7.254
?'_
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3.5
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3
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8

+ESI Scan (rt: 2.816 min) Frag=180.0v 11281655130.d Subtract
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HRMS of 8-Trp>
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[Trp_Bromo_2 SYNAPTG2-Si#UGA589 09-Jul-2018 15:05:31]
Bandari

123765S-002 38 (0.758) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00); Sm (SG, 2x3.00); Cm (38:40) 1: TOF MS ES+
337.0552 3.22e6
1004 339.0538
(0]
OH
Br
o NH,
N
H
46
<
338.0580 340.0565
333.0116
334.0090 335.0362 336.0085 341.0519
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335.1119
332.0755 334.0836 337.2463 339.9697 X 342.0484  342.9686 4.

o7 (3331481 > ( 336.2485 3365331 7 ‘ 338.1383 ‘ 7 340, 966< 3413043 ‘ e 343‘5555\34 ‘0468 g
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HRMS spectrum of 46
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0.05 1

+ES| Scan (rt: 0.564 min) Frag=180.0V 1250155-0009.d Subtract
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| |
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339.0530
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Counts vs. Mass-to-Charge (m/z)

HRMS spectrum of 9-Trp>

549

343 344

45 346 347




A17-Trp_1H
COOH
NH
N
H
53
[
6
Yads 3 Y g 5 2 8
8 7 6 5 4 3 2 1 0
H1 (ppm)

H NMR Spectrum (500 MHz) of compound 53 in MeOH-d4
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2D H-'H COSY NMR spectrum (500 MHz) of 53 in MeOH-d4
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Sample Name

Inj Vol

Data Filename

P1-C9 Instrument 1

Sample

Instrument Name
SampleType
Comment

TRP-27 Position
3 InjPosition

11281655085.d ACQ Method drugC18_pos_ms.m

User Name

IRM cCalibration Status

Acquired Time

Success
11/29/2016 3:53:36 AM

x10 5 |

8.254
8-
7.754
7o
7.25
7
5,75
5.5
5,254
G-
=N
5.5+
525
5|
4.75

+ESI Scan (rt: 2.457 min) Frag=180.0v 11281655085.d Subtract

271.1442
COOH

NH

Iz

53

272.1476

??3.|‘| 543

276.1002

267 268 269 272 273 274

HRMS spectrum of 53
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Sample Name TRP-27 Position P1-C9 Instrument Name Instrument 1 User Name
Inj Vol 5 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  11281655085.d ACQ Method drugC18_pos_ms.m Comment Acquired Time 11/29/2016 3:53:36 AM

%10 5 |*ESl Scan (rt: 2.855 min) Frag=180.0V 11281655085 .d Subtract

3.6
341 271.1444
3.2

3]
2.8
2.6
2.4
2.2

>
1.8
1.6
1.4
1.2

14
0.84
0.6+ 2721474
0.4
0.2

273.1558 277.1137

(] | 1 1 1 ! 1 ! 1 ! | 1 ! ! 1 | -
267 268 269 270 271 272 273 274 275 276 277 278

HRMS of 17-Trp.
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H NMR Spectrum (500 MHz) of compound 47 in MeOH-d4
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Sample Name

Inj Vol

Data Filename

x10 4
&-
5.8
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5
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4.4 -
4.2Z-

4 -
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2.
8
5
=
L2
i-
0.5
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0.4
0.2

— e ok ok

11/29/2016 4:25:41 PM

TRP-50 Position P1-F5 Instrument Name Instrument 1 User Name
5 InjPosition SampleType Sample IRM Calibration Status Success
11281655154.d ACQ Method drugC18_pos_ms.m Comment Acquired Time
+ESI Scan (rt: 3.3710 min) Frag=180.0v 11281655154.d Subtract
299 1768
o OH
NH,
A\
=z N
= H
47
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T Ly IIII L T = III II . T IIII T L T L T — T .
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HRMS spectrum of 47
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'H NMR Spectrum (500 MHz) of compound 54 in DMSO-d6
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Sample Name TRP-36 Position P1-D9 Instrument Name Instrument 1 User Name
Inj Vol 5 InjPosition SampleType Sample IRM Calibration Status SUCCess
Data Filename  1128165S112.d ACQ Method drugC18_pos_ms.m Comment Acquired Time 11/29/2016 8:47:58 AM

x10 6 |TESI Scan (rt: 3.140 min) Frag=180.0v 11281655112.d Sublract
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HRMS spectrum of 54
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Sample Name TRP-36 Position P1-D9 Instrument Name Instrument 1 User Name
Inj Vol 5 InjPosition SampleType Sample IRM cCalibration Status Success
Data Filename  11281655112.d ACQ Method drugC18_pos_ms.m Comment Acquired Time 11/29/2016 8:47:58 AM

x10 6 |+ESI Scan (rt: 2.900 min) Frag=180.0V 11281655112.d Suburact
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4_
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HRMS of 19-Trp.
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'H NMR Spectrum (500 MHz) of compound 55 in MeOH-d4
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2D H-'H COSY NMR spectrum (500 MHz) of 55 in MeOH-d4
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2D H-BC HSQC NMR spectrum (500 MHz) of 55 in MeOH-d4
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Sample Name TRP-35

Inj Vol

3

Data Filename  11281655109.d

x10 !_’_

8.25-
8
7.75-
7.5+
725
?'_

6. 75
5.5-
6.25-
ﬁ_
5.75-
5.5
5.25-
5_

4. 75
4 5
4.25-
A -
3.75-
3.5-
3.25-
3_
275
2.5-
2.251
2_
1.75-
1.5
1.25-
1 -

0. 75
0.5-
0. 25
p -

Position

InjPosition
ACQ Method

P1-D8 Instrument Name Instrument 1 User Name
SampleType Sample IRM Calibration Status
drugC18_pos_ms.m Comment Acquired Time

Success
11/29/2016 8:15:14 AM

+ESI Scan (rt: 3.279 min) Frag=180.0v 11281655109.d Subtract

299.1751
o
OH
NH,
N
o~
55
300.1785
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206 297 208 299 300 301 302 203 204

HRMS spectrum of 55
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Sample Name TRP-35

Inj Vol

3

Data Filename  11281655109.d

Position P1-D8 Instrument Name Instrument 1
InjPosition SampleType Sample
ACQ Method drugC18_pos_ms.m Comment

User Name
IRM cCalibration Status
Acquired Time

Success
11/29/2016 8:15:14 AM

x10 4

3.4 4
3.2

3]
2.84
2.6
2.4
2.2

=
1.8
1.6
1.4
1.2-

1 4
0.8
0.6
0.4

0.2

+ES| Scan (rt: 3.625 min) Frag=180.0V 11281655109.d Subtract

2991749

299.14

HRMS of 20-Trp:
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Sample Name

Inj Vol

Data Filename

Instrument 1
Sample

Instrument Mame
SampleType
Comment

TRP-45 Position
3 InjPosition
11281655139.d ACQ Method

P1-E9

drugC18_pos_ms.m

User Name
IRM Calibration Status
Acquired Time

Success
11/29/2016 1:42:16 PM

®x10 &

1.55-
1.5
1.45-
1.4
1.35-
1.3
1.25
1.2
1.154
1.1
1.05-
1-
0.95-
0.9-
0.85-
0.8-
0. 75
(0.7 -
0.65-
0.6-
0.55-
0.5-
0,45
0.4 -
0.35-
0.3-
0.25-
0.2~
0. 15
0.1
0.05-

+ESI Scan (rt: 2.299 min) Frag=180.0V 11281635139.d Sublract

2451294

2461325

2471354

r-

|
243 244 245 246 247 248

HRMS spectrum of 10-Trp
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Sample Name TRP-38 Position P1-E2 Instrument Name Instrument 1 User Name
Inj Vol 5 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  1128165S118.d ACQ Method drugC18_pos_ms.m Comment Acquired Time 11/29/2016 9:53:21 AM

%10 5 [TESI Scan (rt: 3.380 min) Frag=180.0v 11281655118.d Sublract

1.8
1.7-
1.6 321.1601
1.5

1.4

3221629

©o 0 00000 00
o

3231667 3725.2494

0_ T T T T T T T T . T T || T T L T T III T T L T
318.5 32192 3195 320 3205 321 321.5 322 3225 323 3235 324 32245 325 3255 326

HRMS spectrum of 13-Trp
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Sample Name  TRP-33 Position P1-F8 Instrument Name Instrument 1 User Name
Inj Vol 5 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  11281655163.d ACQ Method drugC18_pos_ms.m Comment Acquired Time 11/29/2016 6:03:53 PM

x10 4 |TESI Scan (rt: 3.360 min} Frag=180.0V 112815655163.d Sublract

3.6-
3.4-
351.1711
3.2-

3
2.8
2.6-
2.4-

2.2-

=2
1.8
1.6-
1.4-
1.2-

1 -
0.8-
352.1746
0.6-

0.4 -

0.2 3491063 353 1838

oLt ol L | L s | I|| 1l L i l il u
347 348 34 350 351 352 353 . 354 355 356 357 358

HRMS spectrum of 14-Trp
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Sample Name TRP-54 Position P1-F9 Instrument Name Instrument 1 User Name
Inj Vol 5 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  11281655166.d ACQ Method drugC18_pos_ms.m Comment Acquired Time 11/29/2016 6:36:34 PM

x10 5 |[TESI Scan (rt: 3.286 min} Frag=180.0V 11281555166.d Sublract
3.6

3.4
3.2- 335.1757

3_
2.8
2.6-
2.4-

2.2

1.8
1.6-
1.4

1.2

0.8- 336.1789
0.6
0.4 -

0.24 337.1814

3212117 333.|1 303

- T T T T T T T
331 332 333 334 335 336 337 338 339 340 341

HRMS spectrum of 15-Trp
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Sample Name TRP-44 Position P1-E8 Instrument Name Instrument 1 User Name
Inj Vol 5 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  11281655136.d ACQ Method drugC18_pos_ms.m Comment Acquired Time 11/29/2016 1:09:33 PM

x10 4 |[FTESI Scan (rt 3.950 min) Frag=180.0V 11281655136.d Subltract
4.6
4.4 -
4.2~
g
3.8
3.6

2971912

NN
9]

—e e — —h
I
1

2- 398.1943

0.2- 399.1964

Ch- 1l I I L ||I 11 L 1 I || Iy 11 L L I|II| I

393 394 395 396 397 398 399 400 401 402 403 404

HRMS spectrum of 16-Trp
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Sample Name TRP-49
Inj Vol 5 InjPosition
Data Filename  11281655151.d ACOQ Method

P1-F4 Instrument 1

Sample

Instrument Name
SampleType
Comment

Position

drugC18_pos_ms.m

User Name
IRM Calibration Status
Acquired Time

Success
11/29/2016 3:53:00 PM

x10 4 |TESI Scan (it 3.814 min) Frag=180.0v 11281655151.d Sublract

("
8.5- 2471767
8_

7.0

5

4. 5-

g

3.5-

3431804

3491825

351.2392 352.2446

r - L — Ll
243

HRMS spectrum of 21-Trp
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O ) o
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H
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¥ LD & d o
N NS N S
o — O N — o~ — N
T T T T T T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3
H1 (ppm)

1D 'H-NMR spectrum (500 MHz) of 48 in DMSO-d6
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O \ NH,

48
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Iz

-10

-11

5

H1 (ppm)

2D H-'H COSY NMR spectrum (500 MHz) of 48 in DMSO-d6
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Ar1-Trp_HSQC

CO,H

\NH2
) L

Iz

- 20

- 40

- 60

- 80

-100

-120

-140

L 160

11 10 9 8 7

2D H-C COSY NMR spectrum (500 MHz) of 48 in DMSO-d6
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H1 (ppm)
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Trp-Arl SYNAPTG2-Si#UGA589 29-Aug-2017 17:01:44
Bandari

120545S-010 21 (0.430) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00); Sm (SG, 1x5.00); Cm (17:21) 1: TOF MS ES+
295.1430 2.04e7
100+
CO,H
| NH>
C DR
N
H
48
=
1 296.1460
292.1212 293.1270 297.1470
o 200.0833 pg0 go7g 2911128 ‘ ‘ 2941331 045180 | 2955633 297.0853 297.5888 298.1472 299.1369 299.4111 300.1363 soL0175,
T T T T T T T T T T T T
290 201 292 293 294 295 296 297 298 299 300 301

HRMS spectrum of 48
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1D H-NMR spectrum (500 MHz) of 39 in MeOH-d,4
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2D H-'H COSY NMR spectrum (500 MHz) of 39 in MeOH-d4
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Ar3-Trp_HSQC
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H1 (ppm)

2D H-13C HSQC NMR spectrum (500 MHz) of 39 in MeOH-d4
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Ar3-Trp_HMBC

‘!iillv OMe
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2D H-BC HMBC NMR spectrum (500 MHz) of 39 in MeOH-d4
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Trp-Ar3 SYNAPTG2-Si#UGA589 29-Aug-2017 16:04:56
Bandari

12055SS-004 24 (0.482) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00); Sm (SG, 1x5.00); Cm (19:29-2:9) 1: TOF MS ES+
. 325.1547 2.63e8
100
1 O OMe
CO,H
NH,
’ 0
N
H
39
=
| 326.1563
323.1361
327.1584
325.5865 326.5012
322.1101 . 324.1346 325.0574 327.7576  328.1592 329.1484
oL 3211287 [ 322.6277 8233284 \ Ll ‘\\326.9389‘ U 328.9109 330.1007 3306336 3311326
T T T T T T T T T T
321 322 323 324 325 326 327 328 329 330 331

HRMS spectrum of 39
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1D H-NMR spectrum (500 MHz) of 49 in MeOH-d4
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2D H-'H COSY NMR spectrum (500 MHz) of 49 in MeOH-d4
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2D 'H-3C HSQC NMR spectrum (500 MHz) of 49 in MeOH-d4
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Ar4-Trp_HMBC
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2D 'H-3C HMBC NMR spectrum (500 MHz) of 49 in MeOH-d4
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Trp-Ard SYNAPTG2-Si#UGA589 29-Aug-2017 16:16:41
Bandari

12056SS-002 24 (0.482) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00); Sm (SG, 1x5.00); Cm (18:29-2:14) 1: TOF MS ES+
100 1.72e8
CO,H
MeO
] NH,
_ e
N
H
, 49
<
| 326.1560
327.1580
323.1351 325.5884 26.504 328.8951
ol S21.7583 3221060 355 ep50 | 323.6324 3241346 3246434 [ 326.5945 \ 327.7573 ", 3291499 309,667 330.1413 3306294 3311358 3316325
T T T T T T T T

T T
322 323 324 325 326 327 328 329 330 331

HRMS spectrum of 49
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Ar6-Trp_1H
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NH,
A
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H
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___
—
Eﬁ
-

3.31 CD30D

1.053
2.201

- 1.109 %

0.811 ==

1.034

1 1.004
2.894

~ 4 297y

1D 'H-NMR spectrum (500 MHz) of 50 in MeOH-d4

H1 (ppm)
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2D H-'H COSY NMR spectrum (500 MHz) of 50 in MeOH-d4
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2D H-13C HSQC NMR spectrum (500 MHz) of 50 in MeOH-d4
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2D H-3C HMBC NMR spectrum (500 MHz) of 50 in MeOH-d4
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Trp-Ar6 SYNAPTG2-Si#UGA589 29-Aug-2017 16:31:41
Bandari

12057SS-002 24 (0.482) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00); Sm (SG, 1x5.00); Cm (18:28) 1: TOF MS ES+
313.1338 2.10e8
100
CO,H
O § e
1 F
N
H
50
g,
314.1359
313.3194
311.1159
315.1384
310.0862 316.1399
0..308.9228.300.1032 | 310.6090 ‘ 311.6107 321142 315 6210 | | 313.6259 314.5648 | 315.6936 3171267 317-8318 318 1064 3186100 319.1187 iz
T T T T T T T T

T T T
309 310 311 312 313 314 315 316 317 318 319

HRMS spectrum of 50
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1D H-NMR spectrum (500 MHz) of 51 in MeOH-d4
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2D H-'H COSY NMR spectrum (500 MHz) of 51 in MeOH-d4
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2D H-BC HSQC NMR spectrum (500 MHz) of 51 in MeOH-d4
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2D H-C HMBC NMR spectrum (500 MHz) of 51 in MeOH-d4

S97

L 180

C13 (ppm)



Trp-Ar7 SYNAPTG2-Si#UGA589 29-Aug-2017 16:41:25
Bandari

120585S-002 24 (0.482) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00); Sm (SG, 1x5.00); Cm (18:30-3:14) 1: TOF MS ES+
g 329.1039 1.90e8
100
CO,H
O NH,
Cl N
N
i H
51
S
331.1012
330.1065
332.1035
327.0859
329.5566 333.1010
oL 325.0746 325.5628 326'?560 326.5840 327.5802 328'\0769328.2289 | 330.5494 3315421 8s2.7252 | 3337988 334.0934 3345890 335.0953
T T T T T T T T T T T
325 326 327 328 329 330 331 332 333 334 335

HRMS spectrum of 51
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1D H-NMR spectrum (500 MHz) of 52 in MeOH-d4
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2D H-H COSY NMR spectrum (500 MHz) of 52 in MeOH-d4
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2D H-BC HSQC NMR spectrum (500 MHz) of 52 in MeOH-d4
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2D H-BC HMBC NMR spectrum (500 MHz) of 52 in MeOH-d4
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Trp-Ar8 SYNAPTG2-Si#UGA589 29-Aug-2017 16:51:03
Bandari

12059SS-002 23 (0.465) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00); Sm (SG, 1x5.00); Cm (19:31) 1: TOF MS ES+
100~ 373.0531 2.04e8
375.0516
] CO,H
O § M
i Br
N
N 376.2569
52
=
374.0555
| 377.2595
375.2555 .
370.0053 3710352 372.0162 372.3329 373.5201 75.5916 7o 377.8254  378.2618 379.0450 380.2640
o 2P 3702157 371.2061 | : T 374.6095 | 375 | N 707 _379.2629 380.03987° iz
1 T T T T T T T T T T
370 371 372 373 374 375 376 377 378 379 380

HRMS spectrum of 52
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-ESI Scan (rt: 0.426 min) Frag=180.0V 124785S0005.d Subtract
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; | | bl R JLI A
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Counts vs. Mass-to-Charge (m/z)

HRMS spectrum of 56
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H NMR Spectrum (500 MHz) of compound 57 in Acetone-d6
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2D H-H COSY NMR spectrum (500 MHz) of 57 in Acetone-d6
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2D H-BC HSQC NMR spectrum (500 MHz) of 57 in Acetone-d6
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2D H-C HMBC NMR spectrum (500 MHz) of 57 in Acetone-d6
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HRMS spectrum of 57
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H NMR Spectrum (500 MHz) of compound 58 in Acetone-d6
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2D H-'H COSY NMR spectrum (500 MHz) of 58 in Acetone-d6
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2D H-BC HSQC NMR spectrum (500 MHz) of 58 in Acetone-d6
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2D H-C HMBC NMR spectrum (500 MHz) of 58 in Acetone-d6
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HRMS spectrum of 58
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H NMR Spectrum (500 MHz) of compound 59 in Acetone-d6
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2D H-'H COSY NMR spectrum (500 MHz) of 59 in Acetone-d6
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2D H-BC HSQC NMR spectrum (500 MHz) of 59 in Acetone-d6
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12 11 10 9 8 7 6
H1 (ppm)

H NMR Spectrum (500 MHz) of compound 60 in Acetone-d6
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2D H-BC HSQC NMR spectrum (500 MHz) of 60 in Acetone-d6

S122

C13 (ppm)



5_HMBC

-20

- 60
- 80
-100

R p L 120

*

*

i

"
L2 1]

. - 140
- 160
-180

-200

-220

1 10 9 8 7 6 5 4 3 2 1 0
H1 (ppm)

2D H-C HMBC NMR spectrum (500 MHz) of 60 in Acetone-d6

5123

C13 (ppm)



-ESI Sean (rt: 0.712 min) Frag=180.0v 12180550002.d Subiract

4203727

4211766

46 417 418 419 42 1 422 423 424
ounts u:.%ﬁax-to—é%a rge (miz

HRMS spectrum of 60

S124

425




7

A}

2.05(CD3)2C0O

H H
AN
d & d 4 sHwR & S o & 3 8
! S o A9+~ 9 o 9 R =
o o — — N~ — N — o o o NN NN
T T T T T T T T T T T
12 10 8 6 4 2
H1 (ppm)

H NMR Spectrum (500 MHz) of compound 61 in Acetone-d6

$125




6_COSY

Y

°
L3

-0

2
3
4
5
6
7
8
9
.—10
.—11
.—12

-13

13 12 11 10 9 8 7 6
H1 (ppm)

2D H-H COSY NMR spectrum (500 MHz) of 61 in Acetone-d6

5126

H1 (ppm)



6_HSQC

- 20
- 60

;100
* * ;120
;140
;160

-180

13 12 11 10 9 8 7 6 5 4 3 2 1 0
H1 (ppm)

2D H-BC HSQC NMR spectrum (500 MHz) of 61 in Acetone-d6

S127

C13 (ppm)



6_HSQC

HO

20
40
;60
;80
;100
;120
;140
;160
;180

-200

bl
* * -
*
- " * » 2 - e
v * * bl ]  d
*ﬂ -
* - -t -* . .
E
13 12 11 10 9 8 7 6 2
H1 (ppm)

2D H-C HMBC NMR spectrum (500 MHz) of 61 in Acetone-d6

S128

-220

C13 (ppm)



x10 4
7.5

-ESI Scan (rt: 0.439 min) Frag=180.0V 12479880002.d Subtract

H
Ho— N

Qu Y

N
H

N
H

420.1709

C D
@

421.1738

417

418 419 420 421 422 423 424
Counts vs. Mass-to-Charge (m/z)

HRMS spectrum of 61

S129

425




1.091 —

12008 e

2.05 (CD3)2CO

) A R J D
@ © o S-S0 S o = 9o
o o — - - - N — O NN [«¢}
T T T T T T T T T T T T T
11 10 9 8 7 6 4 3
H1 (ppm)

H NMR Spectrum (500 MHz) of compound 62 in Acetone-d6

S130



7_COSsY

A 1|7 I NJULL.___
e
[ ] ﬁ;

-10

-11

0 9 8 7 6 5
H1 (ppm)

2D H-'H COSY NMR spectrum (500 MHz) of 62 in Acetone-d6

S131

12

H1 (ppm)



7_HSQC

I

-20

- 60

-100

-120

- 140

-160

-180

1 10 9 8 7 6 5 4 3 2 1 0
H1 (ppm)

2D H-BC HSQC NMR spectrum (500 MHz) of 62 in Acetone-d6

S132

C13 (ppm)



7_HSQC

el W ¢ -

s ®,

o

r¥ v

20
40
;60
;80
;100
;120
;140
;160
;180

-200

2 11 10 9 8 7 6
H1 (ppm)

2D H-BC HMBC NMR spectrum (500 MHz) of 62 in Acetone-d6

5133

5

-220

C13 (ppm)



x10 4

-ESl Scan (rt: 0.730 min) Frag=180.0V 12173550002.d Subfract

4341378

4351509

430 431 432 433 434 43 43 437
Counts vs. I"-"Ias:-tD—Eharge (rrusz:l

HRMS spectrum of 62

S134

440




A5

/P\ /P\
N0 07 T oH

OH OH
A " d i, . L
' T s ‘ 2 1
1H (ppm)

'H NMR Spectrum (400 MHz) of compound 5 in DO

$135




A5

/P\ /P\
N0 0" D oH

OH

OH

T T T T
50 40 30 20
1H (ppm)

3P NMR Spectrum (162 MHz) of compound 5 in D,O

S136




BCS-CyclopentylPP-1 (1x) SYNAPTG2-Si#UGA589 09-Jul-2018 14:53:10
Bandari

1237555-004 39 (0.775) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00); Sm (SG, 2x3.00); Cm (33:40) 1: TOF MS ES-
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Sample Name BCS-33 Position P1-AS Instrument Name Instrument 1
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Ar3

SYNAPTG2-Si#UGA589

06-Sep-2017 09:45:34

Bandari
1206155-004 23 (0.465) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00); Sm (SG, 1x5.00); Cm (20:26-1:15) 1: TOF MS ES-
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Bandari

SYNAPTG2-Si#UGA589

06-Sep-2017 10:01:43

12062SS-003 24 (0.482) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00); Sm (SG, 1x5.00); Cm (18:26-2:15) 1: TOF MS ES-
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IArS SYNAPTG2-Si#UGA589 06-Sep-2017 10:17:54
Bandari
12063SS-003 24 (0.482) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00); Sm (SG, 1x5.00); Cm (19:28-1:14) 1: TOF MS ES-
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SYNAPTG2-Si#UGA589

06-Sep-2017 10:34:00

Bandari
12064SS-003 23 (0.465) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00); Sm (SG, 1x5.00); Cm (21:27-1:14) 1: TOF MS ES-
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IAr7 SYNAPTG2-Si#UGA589 06-Sep-2017 10:46:05
Bandari
12065SS-002 23 (0.465) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00); Sm (SG, 1x5.00); Cm (19:27-1:15) 1: TOF MS ES-
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SYNAPTG2-Si#UGA589

06-Sep-2017 11:06:07

Bandari
12066SS-003 24 (0.482) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00); Sm (SG, 1x5.00); Cm (17:28-2:14) 1: TOF MS ES-
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IAr9

SYNAPTG2-Si#UGA589

06-Sep-2017 11:.22:11]

Bandari
12067SS-003 23 (0.465) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00); Sm (SG, 1x5.00); Cm (17:29-1:14) 1: TOF MS ES-
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HRMS spectrum of 30
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IAr10 SYNAPTG2-Si#UGA589 06-Sep-2017 11:38:20
Bandari

120695S-003 23 (0.465) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00); Sm (SG, 1x5.00); Cm (17:31-1:14) 1: TOF MS ES-
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HRMS spectrum of 31
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IArll
Bandari

SYNAPTG2-Si#UGA589

12070SS-003 23 (0.465) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00); Sm (SG, 1x5.00); Cm (17:28-2:14)
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HRMS spectrum of 32
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'H NMR Spectrum (400 MHz) of compound 33 in D;O
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Ar12 SYNAPTG2-Si#UGA589 06-Sep-2017 12:06:32
Bandari

12068SS-002 23 (0.465) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.00); Sm (SG, 1x5.00); Cm (18:26-1:14) 1: TOF MS ES-
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H NMR Spectrum (400 MHz) of compound 34 in D20
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3P NMR Spectrum (162 MHz) of compound 34 in D20
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