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1. General Information. All commercial materials (Aldrich, Fluka) were used without further
purification. All solvents were reagent grade or HPLC grade (Fisher Solvents were dried using
standard protocols kept under a dry atmosphere of nitrogen. Melting points were determined on a
capillary point apparatus equipped with a digital thermometer and are uncorrected. *H NMR and **C
NMR spectra were recorded in CDCl;, DMSO-ds or CD30D using a 300 MHz spectrometer (with
TMS as an internal standard) at ambient temperature unless otherwise stated. Chemical shifts are
reported in parts per million relative to residual solvent CDCl; (*H, 7.26 ppm; *C, 77.16 ppm),
DMSO-ds (*H, 2.50 ppm; **C, 39.52 ppm), CDs;OD (*H, 3.31 ppm; **C, 49.00 ppm). All *C NMR
spectra were recorded with complete proton decoupling. The data have been reported in order to
provide the maximum amount of information regarding coupling constants, which has necessarily
led to integrals reported following a group of peaks in some instances. High-resolution and high-
performance liquid chromatography mass spectral analyses were performed by the University of
Florida chemistry department facility staff. Reactions were carried out in oven-dried glassware under
an argon or nitrogen atmosphere unless otherwise noted. All microwave assisted reactions were
carried out with a single mode cavity Discover Microwave Synthesizer (CEM Corporation, NC). The
reaction mixtures were transferred into a 10 mL glass pressure microwave tube equipped with a
magnetic stirrer bar. The tube was closed with a silicon septum and the reaction mixture was
subjected to microwave irradiation (Discover mode; run time: 60 sec.; PowerMax-cooling mode).
Analytical TLC was performed on E. Merck silica gel 60 F254 plates and visualized by UV and
potassium permanganate staining. Flash column chromatography was performed on E. Merck silica
gel 60 (40-63 mm). Yields refer to chromatographically and spectroscopically pure compounds.
HPLC-MS analyses were performed on reverse phase gradient Phenomenex Synergi Hydro-RP
(2.1x150 mm; 5 um) + guard column (2x4 mm) or Thermoscientific Hypurity C8 (5um; 2.1x100
mm + guard column) using 0.2% acetic acid in H,O/methanol as mobile phases; wavelength = 254

nm; and mass spectrometry was done with electro spray ionization (ESI).
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Experimental Procedure

Procedure for preparation of isodipeptide 3

DBU (0.78 g, 5.10 mmol) was added dropwise to a stirred solution of N*-Boc-L-Trp-OBn (2.00 g,
5.07 mmol) and Cbz-L-Ala-Bt (1.64 g, 5.07 mmol) in dry MeCN (30 mL) at 23 °C. The reaction
mixture was stirred overnight at this temperature. After that the solvent was evaporated under
reduced pressure and the residue was recrystallized from hot hexanes to give N“-Boc-L-Trp(Cbz-L-

Ala)-OBn 3 (2.37 g, 3.95 mmol).

N®-Boc-L-Trp(Z-L-Ala)-OBn (3)

Bn White microcrystals, 78% yield, mp 64-66 °C; *H NMR (300 MHz, CDCls) ¢
o 8.41 (d, J = 8.0 Hz, 1H), 7.52 (d, J = 7.0 Hz, 1H), 7.36-7.19 (m, 14H), 5.79 (d,

S N=B9C 5 _ 77 Hz, 1H), 5.23-4.88 (m, 5H), 4.76-4.71 (m, 1H), 3.29-3.15 (m, 2H),
N)\\ 1.47-1.42 (m, 12H). **C NMR (75 MHz, CDCl3) ¢ 171.6, 170.9, 155.5, 155.2,
OCbz/NH 136.3, 136.0, 135.1, 130.7, 128.7, 128.6, 128.3, 128.2, 125.8, 124.3, 122.3,
3 119.1, 118.5, 116.9, 80.3, 67.3, 67.2, 53.7, 49.6, 28.4, 28.1, 19.7. Anal. Calcd

for C34H37N307: C, 68.10; H, 6.22; N, 7.01. Found C, 67.71; H, 6.40; N, 7.35.

Procedure for preparation of hydrogen chloride of unprotected isodipeptide 4
N*-Boc-L-Trp-OBn 3 (0.40 g, 0.67 mmol) was dissolved in 4N HCI solution in 1,4-dioxane (15 ml)
at 23 °C and stirred for 4 h. Reaction mixture was evaporated and recrystallized from diethyl ether to

give L-Trp(Cbz-L-Ala)-OBn hydrogen chloride 4 (0.32 g, 0.60 mmol). Yield 90%.
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L-Trp(Z-L-Ala)-OBn hydrogen chloride (4)
Bn Light brown microcrystals, 90% vyield, mp 143-145 °C; 'H NMR (300
+H3NV§O MHz, CD3;0D) ¢ 8.43 (d, J = 7.6 Hz, 1H), 7.81 (s, 1H), 7.65-7.54 (m, 1H),

7.32-7.02 (m, 13H), 5.18-5.01 (m, 5H), 4.50 (t, J = 6.7 Hz, 1H), 3.40 (d, J

N
= 6.5 Hz, 2H), 1.44 (d, J = 7.1 Hz, 3H). *C NMR (75 MHz, CD;0D) ¢
(@]
—NH
Cbz 173.1, 169.9, 158.2, 137.9, 137.4, 135.8, 130.9, 129.5, 129.4, 129.3, 128.9,
4

128.7, 126.6, 125.6, 125.1, 119.6, 117.8, 116.3, 69.3, 67.7, 53.8, 50.9,
27.0, 18.1. Anal. Calcd for CogH39CIN3Os: C, 64.98; H, 5.64; N, 7.84. Found C, 64.60; H, 5.83; N,

7.57.

General procedure for preparation of isotripeptides 8a-c

L-Trp(Cbz-L-Ala)-OBn hydrogen chloride 4 (0.54 g, 1.0 mmol) and benzotriazolide of Boc-protected
a-, - or y-amino acids 7a-c (1.0 mmol) were dissolved in MeCN (15 mL) at ice-bath cooling and
then DIPEA (0.52 mL, 3.0 mmol) was added to the mixture. The reaction was stirred for 2 h at 0 C
and 8 h at room temperature. After completion of the reaction solvent was concentrated under
reduced pressure. The crude product was dissolved in 50 mL of EtOAc and washed with saturated
solution of sodium carbonate. Organic layer was dried over magnesium sulfate. Evaporation and then

recrystallization from diethyl ether gave corresponding isotripeptides 8a-c.

Boc-Gly-L-Trp(Z-L-Ala)-OBn (8a)

o Bn White microcrystals, 76% yield, mp 75-76 °C; *H NMR (300 MHz,

/

O
J& Boc CDCl3) 6 8.41 (d, J = 7.7 Hz, 1H), 7.50-7.08 (m, 15H), 6.12 (d, J = 8.4

N Hz, 1H), 5.18-4.88 (m, 6H), 3.99-3.55 (m, 2H), 3.28-3.13 (m, 2H), 1.44
N
$o (d, J = 6.5 Hz, 3H), 1.33 (s, 9H). 3¢ NMR (75 MHz, CDCl3) 6 170.9,
NH
Cbz
S4
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169.8, 169.7, 156.2, 155.7, 136.0, 135.8, 134.8, 130.4, 128.5, 128.4, 128.1, 128.0, 125.5, 124.0,
123.0, 118.7, 117.4, 116.8, 79.9, 67.4, 67.1, 52.0, 49.2, 44.3, 28.1, 27.1, 18.9. Anal. Calcd for

C35H40N4081 C, 65.84; H, 6.14; N, 8.53. Found C, 65.44; H, 6.22; N, 8.44.

Boc-p-Ala-L-Trp(Z-L-Ala)-OBn (8b)
O ogn White microcrystals, 63% vyield, mp 126-128 °C; *H NMR (300 MHz,
CD30D) 6 8.39 (d, J = 8.3 Hz, 1H), 7.53 (d, J = 8.1 Hz, 1H), 7.36-7.08 (m,
J& 15H), 5.21-4.95 (m, 6H), 3.39-3.11 (m, 4H), 2.41 (t, J = 6.5 Hz, 2H), 1.49—
\(Eo Boc  1.33 (m, 12H). 3C NMR (75 MHz, CD;0D) ¢ 173.8, 172.9, 172.7, 158.2,
Cba 158.1, 138.0, 137.3, 136.8, 131.6, 129.4, 129.4, 128.9, 128.8, 126.3, 124.9,
124.3, 119.8, 119.1, 117.7, 80.1, 68.1, 67.8, 53.8, 50.8, 37.9, 36.9, 28.7,
28.1, 18.3. Anal. Calcd for C3;H4N4Og: C, 66.25; H, 6.31; N, 8.35. Found C, 66.04; H, 6.27; N,

8.10.

Boc-GABA-L-Trp(Cbz-L-Ala)-OBn (8c)

White microcrystals, 67% yield, mp 134-136 °C; *H NMR (300 MHz,

OBn
N P CD;0D) 6 8.38 (d, J = 8.0 Hz, 1H), 7.54 (d, J = 7.0 Hz, 1H), 7.35-7.10
N\ " (m, 14H), 5.16-4.91 (m, 6H), 3.39-3.13 (m, 2H), 2.97 (t, J = 6.9 Hz, 2H),
© HN\Boc 2.20 (g, J = 7.4 Hz, 2H), 1.73-1.59 (m, 2H), 1.43-1.39 (m, 12H). **C
cor NMR (75 MHz, CD;OD) § 175.6, 172.9, 172.8, 158.4, 158.2, 138.1,
8c

137.4, 136.8, 131.7, 129.5, 129.4, 129.0, 128.8, 126.3, 124.9, 124.2,
119.8, 119.3, 117.7, 79.9, 68.1, 67.8, 53.9, 50.9, 40.7, 34.0, 28.8, 28.0, 27.2, 18.2. Anal. Calcd for

CssHaN4Og: C, 66.65; H, 6.48; N, 8.18. Found C, 66.36; H, 6.37; N, 8.02.
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General procedure for preparation of hydrogen chlorides of unprotected isodipeptides 9a-c

Boc-protected isotripeptides 8a-c (1.00 mmol) was dissolved in 4N HCI solution in 1,4—dioxane (15
ml) at 23 °C and stirred for 4 h. Reaction mixture was evaporated and recrystallized from diethyl

ether to give corresponding hydrogen chloride salts of unprotected isodipeptides 9a-c.

Gly-L-Trp(Z-L-Ala)-OBn hydrogen chloride (9a)

o jBn White microcrystals, 94% yield, mp 64-66 °C; 'H NMR (300 MHz,

0
Jz/ CD30D) ¢ 8.39 (d, J = 7.6 Hz, 1H), 7.65 (s, 1H), 7.55 (d, J = 7.4 Hz,

\ ” NH3+
1H), 7.36-7.10 (m, 12H), 5.15-4.96 (m, 6H), 3.72 (s, 2H), 3.33-3.15
N cr

\(Eo (m, 2H), 1.44 (d, J = 6.9 Hz, 3H). **C NMR (75 MHz, CD;0D) ¢ 173.0,
MNH 172.3, 167.2, 158.3, 138.0, 137.4, 136.7, 131.6, 129.5, 129.4, 129.0,

%a 128.7, 126.4, 125.0, 124.5, 119.8, 118.8, 117.7, 68.3, 67.8, 53.8, 41.5,

28.7, 28.2, 18.2. HRMS (ESI) calcd for C3;H33CIN4Og [M — HCI + H]* 557.2395, found 557.2410.

B-Ala-L-Trp(Cbz-L-Ala)-OBn hydrogen chloride (9b)

White microcrystals, 92% yield, mp 130-133 °C; 'H NMR (300 MHz,

OBn
N ? CDs0D) 6 8.39 (d, J = 7.9 Hz, 1H), 7.65 (s, 1H), 7.55 (d, J = 6.6 Hz, 1H),
N HJ% 7.36—7.22 (m, 10H), 7.18-7.12 (m, 2H), 5.23-4.87 (m, 6H), 3.42-3.16 (m,
) O C’\ll_HS 2H), 3.12 (t, J = 6.2 Hz, 2H), 2.64 (t, J = 6.8 Hz, 2H), 1.43 (d, J = 7.0 Hz,
Cbz/NH 3H). **C NMR (75 MHz, CD;0D) § 173.0, 172.7, 172.2, 158.2, 138.0,
9b

137.4, 136.8, 131.7, 129.5, 129.4, 129.0, 128.7, 126.3, 124.9, 124.4,
119.8, 119.1, 117.7, 68.2, 67.8, 53.8, 50.8, 36.9, 32.5, 28.1, 18.2. HRMS (ESI) calcd for

C32H35CIN4Og [M — HCI + H]" 571.2551, found 571.2547.
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GABA-L-Trp(Z-L-Ala)-OBn hydrogen chloride (9¢)

White microcrystals, 94% vyield, mp 85-88 °C; 'H NMR (300 MHz,

OBn
N 7 CDs;0D) 0 8.38 (d, J = 7.9 Hz, 1H), 7.65 (s, 1H), 7.54 (d, J = 7.5 Hz, 1H),
': " o 7.37-7.11 (m, 12H), 5.18-4.94 (m, 5H), 3.41-3.13 (m, 2H), 2.93-2.79 (m,
\(&0 "HsN 2H), 2.43-2.30 (m, 2H), 1.95-1.79 (m, 2H), 1.43 (d, J = 6.9 Hz, 3H). **C
CbZ/NH NMR (75 MHz, CD3;OD) ¢ 1745, 172.9, 172.7, 158.2, 138.0, 137.3,

136.8, 131.6, 129.5, 129.4, 129.0, 128.7, 126.3, 124.9, 124.2, 119.8,
119.3, 117.6, 68.1, 67.8, 53.8, 50.9, 40.2, 33.3, 28.0, 24.3, 18.2. HRMS (ESI) calcd for

Ca3H37CIN4Og [M — HCI + H]" 585.2708, found 585.2711.
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SPECTRA (*H, **C, CHN or MS)

N*-Boc-L-Trp(Cbz-L-Ala)-OBn (3)
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Instrument name
Company Name
Analysed

Sample Ident.

Sample Weight 2.139 Calc.method: using ’K. Factors?’
No. Type Start End Ret Time Height Area Area % Name
(#) (#) (Sec) (sec) (Sec) (V) ( fvxSec) (%)

1 Fu &! 100 83 2281 .6 32219 2.98 Nitrogen
Pl 100 291 110 52543 .2 831939 28 a5 Carbon
RS 291 5¢ 318 4225.0 216167 2001 Hydrogen
1080325 100.00
Er e G re 200 WUnk Repp»or t

Instrument name
Company Name
Analysed

Sample Ident.

Instrument #1
U of Florida
08-03-12 06:00:58
5 i po-1135

Instrument #1
U of Florida
08-03-12 06:00:58
11 po-1135

Sample Weight 2.139
Pk. Ret Time Area Element %
(#) (sec) ( fVxSec) (%)

1 83 32219 7 .345
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3 318 6.400
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Bline drift (fvV):-2.2

Operator Ident. Kou
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Bline drift (fv):-2.2

Operator Ident. Kou

Printed 08-03-2012 08:40:04
Filename 272211

Calc.method: using ’K. Factors’
Area Ratio Name

.258213E+02 Nitrogen

.100000E+01 Carbon

384860E+01

Hydyrogen
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L-Trp(Cbz-L-Ala)-OBn hydrogen chloride (4)
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Boc-Gly-L-Trp(Cbz-L-Ala)-OBn (8a)
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Wy N O o T T O Tl TR i ol L I
Sample Ident. 14 po-1165 Filename 1274314
Analysed 11-08-12 06:50:46 Printed :11-08-2012 07:00:48
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Instrument name Instrument #1 Bline drift (fV): 14.9
Company Name U of Florida Operator Ident. : KOU
Analysed 11-08-12 06:50:46 Printed 11-08-2012 07:00:49
Sample Ident. 14 po—-1165 Filename 274314
Sample Weight 2.186 Calc.method: using ’K. Factors’
No. Type Start End Ret Time Height Area Area % Name
(#) (#) (sSec) (sec) (sec) (V) ( fVvxSec) (%)
1 FU 4 100 82 2782 .8 36336 3i./35 Nitrogen
2 +uU 100 286 109 56324 .8 831087 76 .61 Carbon
3 RS 2836 597 315 4138.0 217430 20.04 Hydrogen
1084853 100 .00
ECEE R 2O WInik FRexpa»orr
Instrument name Instrument #1 Bline drift (Ffv): 14.9
Company Name U of Florida Operator Ident. KOoU
Analysed 11-08-12 06:50:46 Printed 11-08-2012 07:00:49
Sample Ident. 14 po-1165 Filename 274314
Sample Weight 2.186 Calc.method: using ’K. Factors’
Pk. Ret Time Area Element % Area Ratio Name
(#) (sec) ( fVxSec) (%)
1 82 362336 8.437 L228724E+02 Nitrogen
P2 109 831087 65441 .100000E+01 Carbon
3 315 217430 .382232E+01 Hydrogen

(R B
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Boc-p-Ala-L-Trp(Cbz-L-Ala)-OBn (8b)
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EenyCako e 200 Sty i cahary o
Sample Ident. 13 po-1156 Filename 1273613
Analysed 09-14-12 05:48:45 Printed 109-14-2012 09:02:11
8 f BT
| |
{ = { o
L § { # o
8 | "
! 1 ﬁ’lz
' A\
5 3 l E N
1 : NH
inVolte? g 1 g f 0 040
. /\ ‘ NH
= | | . oy X
¥ | | T
Ao P e
F N \ 8
‘ J ) \ ! {
| IR X { g |
l,.________‘_J ..... x ...... S .n S U
" ] {Zea? 508
EZ e CGEED R 200 ek Trntecgr st laon Repor 1
Instrument name Instrument #1 Bline drift (fVv): 3.5
Company Name U of Florida Operator Ident. Kou
Analysed 09-14-12 05:48:45 Printed 09-14-2012 09:02:11
Sample Ident. 13 po-1156 Filename 273613
Sample Weight 2.096 Calc.method: using ’K. Factors’
No. Type Start End Ret Time Height Area Area % Name
(#) (#) (sec) (sec) (sec) (V) ( fVxsSec) (%)
& FU 63 100 84 2407 .9 34636 335 Nitrogen
2 FuU 100 293 1313 49117 .2 792994 76 .68 Carbon
3 RS 293 597 319 4007 .5 206504 19.97 Hydrogen
1034134 100.00
‘ FeyGE R 200 WInk Repor ot
3 Instrument name Instrument #1 Bline drift (#V): 3.5
| Company Name U of Florida Operator Ident. : KOU
Analysed 09-14-12 05:48:45 Printed 09-14-2012 09:02:11
Sample Ident. 13 po-1156 Filename i 2738613
Sample Weight 2.096 Calc.method: using ’K. Factors’
Pk. Ret Time Area Element % Area Ratio Name
(#) (sec) ( fVxSec) (%)
| 3 84 34636 8.096 «228950E+02 Nitrogen
74 i 792994 66,042 .100000E+01 Carbon
38 319 206504 6273 .384010E+01 Hydrogen
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Boc-GABA-L-Trp(Cbz-L-Ala)-OBn (8c)
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B ey Ca DR 22O

Sty dopees Praay 1o

Sample Ident. 14 po-1157 Filename 1273614
Analysed 09-14-12 05:58:48 Printed 109-14-2012 06:08:51
iB .
5 =R
I - 3
z Lo 0,
| 5 OBn
| 3 : 0
| B N
=] 1 y M
{nUolte) ’ £ { ‘ N
| A A O HN,
{ # 0| / \ Boc
| j NH
| JH ‘ { \, Cbz’
i L\ 8
Py | S
. l____,r( ..... * ........... #, ....... —. s
a {3802 668
EemGE R 200 Pealk Lritoecggr St Lo Reppaor
Instrument name Instrument #1 Bline drift (#fv): 1.9
Company Name U of Florida Operator Ident. : KOU
Analysed 09-14~-12 05:58:48 Printed 09-14-2012 06:08:51
Sample Ident. 14 po~1157 Filename 273614
Sample Weight 2.123 Calc.method: using ’K. Factors’
No. Type Start End Ret Time Height Area Area % Name
(#) (#) (sSec) (sec) (sec) (V) ( fvxSec) (%)
1 FU 63 100 83 2432.1 34765 3«30 Nitrogen
& FU 100 292 & 6 | 505985 .7 807028 b Carbon
3 RS 292 598 319 4076 .2 212236 20.14 Hydrogen
1054029 100.00
FexGiFE e 200 WUnk Reppor o
Instrument name Instrument #1 Bline drift (#fV): 1.9
Company Name U of Florida Operator Ident. : KOU
Analysed 09-14-12 05:58:48 Printed 09-14-2012 06:08:51
Sample Ident. 14 po-1157 Filename 273614
Sample Weight 2:398 Calc.method: using ’K. Factors’
Pk. Ret Time Area Element % Area Ratio Name
(#) (Sec) ( fVxSec) (%)
1 83 34765 8.023 w232 135E+02Z Nitrogen
2 111 807028 66,357 .100000E+01 Carbon
3 319 212236 6. 365 .380251E+01 Hydrogen
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Gly-L-Trp(Cbz-L-Ala)-OBn hydrogen chloride (9a)
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B-Ala-L-Trp(Cbz-L-Ala)-OBn hydrogen chloride (9b)
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GABA-L-Trp(Cbz-L-Ala)-OBn hydrogen chloride (9¢)
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HPLC chromatograms and ESI-MS

General procedure for chemical ligation of N-acyl-isotripeptide 9b,c in buffer

Isotripeptide (9b,c) (0.20 mmol) was suspended in deoxygenated phosphate buffer
(NaH;PO4/Na;HPQO,4) (IM, pH = 7.4, 7 mL). The mixture was irradiated with microwave (50 °C, 50
W, 3 h) in a microwave tube. The reaction was allowed to cool to room temperaturet and acidified
with 2N HCI to pH = 1. The mixture was extracted with ethyl acetate (3x20 mL), the combined
organic extracts were dried over MgSO, and the solvent was removed under reduced pressure. The
ligation mixture was weighed and then a solution in methanol (1 mg mL™) was analysed by HPLC-

MS.

General procedure for chemical ligation of N-acyl-isotripeptide 9a-c in DMF-piperidine

Isotripeptide (9a-c) (0.20 mmol) was dissolved in the mixture of DMF-piperidine (5mL/1.5mL). The
mixture was irradiated with microwave (50 °C, 50 W, 3 h) in a microwave tube. The reaction was
allowed to cool to room temperaturet and acidified with 2N HCI to pH = 1. The mixture was
extracted with ethyl acetate (3x20 mL), the combined organic extracts were dried over MgSO, and
the solvent was removed under reduced pressure. The ligation mixture was weighed and then a

solution in methanol (1 mg mL™) was analysed by HPLC-MS.
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HPLC chromatograms and ESI-MS for chemical ligation of 9b,c in buffer

Summary Chromatogram: HPLC/(+)ESI-MS integrated ion-peaks for the 9b (top, rt 48.9), 10b (top,

rt 59.2), and 11b (bottom, rt 65.5).

RT:49.87
MA: 26333567019

BP:593.3

9b

RT:59.18
MA: 18820048187
BP:593.3

A

10b

<

NL:6.31E8

miz=

570.7-573.7+
592.8-595.8 F: + CESI
5id=2.00 Full ms
[290.00-1000.00] MS
SEQ-18712-01

11b

)
L =

~_ —— -
RT: 65.52 NL:1.92E8
MA: 7148334126 miz=
BP:732.2 616.7-619.7+

731.8-734.8 F:+ CES|
sid=2.00 Full ms
[290.00-1000.00] MS
SEQ-18712-01

(+)ESI-MS/MS/MS of the m/z 571 [M+H]+ ions 9b (top), 10b (middle) and of m/z 776 [M+H]+ ion

11b (bottom).

SEQ-18712-01

9/13/2012 5:44:20 PM
XTerra MS C18,0.15:95:5(0)>55:45(15)>5:¢ i

2005(10TS-LP), 5 uL

SEQ-18712.01 #2173-2238 RT: 49.59-50.48

T: +¢5d=3.00 d Full ms3 571.20@cid37.50 4¢ 0.00]

100

2202

109
159.1 1798 2030 2063 ‘
L S

23‘23 240
L
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1 ‘ 279.2 ‘,‘2,9,7.3
;
" T
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368.1
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3
3310 N
= 3481 3073
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i
T 1

‘,4,4,0 3
t

T T T t T T T
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260 280 300

T T T T T
320 340 360 400
miz

T T
420 440 460 480

T
500

T 1
520 540

SEQ-18712-01 #2674-2725 RT: 59.02-59.66 AV: 6 NL: 5.89E6
T: +¢5d=3.00 d Full ms3 571.20@cid37.50 527.17@cid37.50 [135.00-1060.00]

100
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L
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SEQ-18712-01 #3009-3067 RT: 64.95-65.56 AV: 7 NL: 8.74E6
T:+c5sid=2.00 d Full ms3 776.30@cid37 .50 732.28@cid37.50 [190.00-1470.00]
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Summary Chromatogram: HPLC/(+)ESI-MS integrated ion-peaks for the 9c (rt 48.9), 10c (rt 59.5).

SEQ-18713-01 Srmnmnsn s sn s mes 2005 (11TS-LP); 5uL
XTerra MS C18,0.15:95:5(0)>55:45(15)>5:95(65-80)/254 nm/(-
RT: 41.76 - 74.32
RT:48.85 NL: 1.42E9

miz=584.7-585.7
F: + ¢ ES| 5id=2.00
Full ms
[290.00-1000.00]
MS SEQ-18713-01

100- BP:585.2

©
3
1

/\90

2005(11TS-LP)
MW 584-A

~
3

10c

Py s
s or fragmention?
RT:59.51
BP: 5852 59-90 65.85
_.585.1 585.2
/ S~ . — N _ _ _

(+)ESI-MS of 9c (top) and 10c (bottom).

SEQ-18713-01 9/13/2012 9:48:01 PM 2005 (11TS-LP); 5uL
XTerra MS C18,0.15:95:5(0)>55:45(15)>5:¢ il

SEQ-18713-01 #2155-2310 RT: 48.47-50.77 NL: 9.27E8
T:+CESISd=2.00 Full ms[290.00-1000.00]

585.2
100

586.3

568.2

607.3
|608.3

500.1
4782 5242 5412 5692
o " i .

T T T - T T |
450 500 550 600 650 700 750 800 850 900 950 1000
miz

300 350

SEQ-18713-01 428142853 RT: 50.26:59.77 AV:§ NL: 1.21E8
T: +CESISd=2.00 Full ms[290.00-1000.00]

607.3
100

585.1

541.2

|542.2

368.1 3851 4701 3
s101 3392 4554 ‘ | aos2 453.1 ‘”7 14952 5223 5673|6125 c305 6572 6832 7002 1 7381
—t | o [N L 16 b I . Ly I et ik . " - ; : .
300 350 400 450 500 550 600 650 700 750 800 850 900 950
miz

896.2 976.9
I, 962
t

543.3 567.4
syl L
T
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11c (MW 789) eluted at RT 65 min (bottom) and produced the (+)ESI-MS (top).

SEQ-18713-01 #3164-3212 RT: 65.24-65.75 AV: ¢ -66.99 NL:4.99E7

T: +cESIsid=2.00 Full ms [290.00-1000.00]

790.1
100 ®
] 8123
90
80
703
1 7463
607 11c 7911
50
] (o]
1 @ 747.3
30 6313
] 5552
20 7072 8096
3 5412 586.3
] == 6323
109 568.2 I 651.1 7083 748.3 7922
] 369.4 ; i
] sw00 3398 | %3 4585 4781 ‘5”“’9 5150 ‘75‘12-2 | 569.4 | 703—% 7213 ‘ X 2806 7932 [[B15°  gas
5 S AR FSRMRSRSCSE | ESSHP LIV YIRS U VST Y SN ¥ RIS PSSP HFDRNRE FRSRSP 1 NSEPU USRI VISR i VRSN NS ISR | Bt | IR | PRSP
300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800 820 840
miz
RT: 61.49 - 71.76
65.13 6555 NL: 8.30E7
100 7904 5090 s:osg miz=789.5-790.5 F: + c ESI
/\\/'\ sid=2.00 Full ms
[290.00-1000.00] MS
50 \33011 6639 66,89 67.13 67.48 6810 68.35 68.72 69.09 69.71 7024 7063 7116 71.67 SEQ18713-01
< \/1 7899 789.8 790.0 790.0 790.2 789.6 790.1 789.9 7899 790.0 7903 7904
= 8 7900 T 7902 7898 7N 08 794
N 6500 6571 NL:9.61E7
100 746.3 7463 Base Peak F: + C ES
N sid=3.00 Full ms2
— 789.20@cid37.50
50 -
67.19 6842 6879 69.16 69.53 [Szégi%ffg’gf] s
7463 7463 7463 7463 7463
65.11 65.62 NL: 1.70E7
100 631.2 63’13 Base Peak F: + ¢ sid=3.00 d
/\‘ 65.92 Fullms3789.20 MS
110 6312 SEQ-18713-01
50 \
67.33 67.94 68.18 6844 6906 ggo55
631.2 6313 631.3 6312 14796  §312
N 65.36 65.54 NL:9.95E-1
09_ 0o UV Analog SEQ-18713-01
65.18 | A
o | | 66.44 66.52
05 7
6200 6217 6286 63.11 63.40 64.12 6427 64.86 6338/] 67.49 6769 68.10 68.64 6968 6086  70.33  70.80 7175
00 00 00 00 00 00 00 0 O - 00_ 00 0.0 0.0 X 0.0 00
L e e e e B o e B B L B B B o o e B o e e e e e o L B e s B e e e B B L o e o o e L B e LA o i
615 62.0 625 63.0 635 64.0 645 65.0 655 66.0 66.5 67.0 67.5 68.0 68.5 69.0 69.5 70.0 705 710 715
Time (min)
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HPLC chromatograms and ESI-MS for chemical ligation of 9a-c in DMF-piperidine

Summary Chromatogram: HPLC/(+)ESI-MS integrated ion-peaks for the 9a (top, rt 48.2), 10a (top,

rt 57.3), and 11a (bottom, rt 63.16).

SEQ-18847-01
Xerra MS C18,0.15,95:5(0)>55:45(15)>5:95(65-80)/254 nm/(+)E

2005(9TS-LP); 5 uL.

RT:39.83-70.91
RT:48.15
MA 2308796734
BP:579.2

H
5
7

©
3

@
3

9a

~
=]

RT:57.26
MA: 2824941583
BP:579.1

Iy
3

10a

N @ IS
S 8 3

.
S

@
3
T T T T T T T T Tein

. N — /\/«/\/\[ NS

o

N\

|
rocd

NL: 7.05E7

miz=

512.6-513.6+
556.6-557.6+578.6-579.6
F:+ CESIsid=2.00 Full
ms [450.00-1000.00] MS
SEQ-18847-01

H
n w IS @ 2 ~ @ © S
3 8 3 3 3 5 3 3 3
D T T T Teen T T T Tan 1

=
S

N \/\/ \/\/\/\J

o

RT:63.16
MA: 1222996995
BP:784.3

MW 761

1la

T\

v VW»VA o /\W\A A W /Ww

NL: 3.20E7

miz=
761.6-762.6+783.8-784.8
F:+ ¢ ESIsid=2.00 Full
ms [450.00-1000.00] MS
SEQ-18847-01

4 $\//\/V J\/\A\H/

/\/\/ //\/
40 44 46 52

53 54 55 63 64
Time (mm)

(+)ESI-MS spectra of 10a (top) and 9a (bottom).

66

SEQ-18847-01 #2497-2529 RT: 57.2657.65 AV: 4 SB: 5 56.64-56.97 , 58.42-58.86 NL: 3.86E7
T: +c ESI 50=2.00 Full ms[450.00-1000.00]

1005
904
80
704
603

50

5202

10 5222
= 480.3

456.0 4635 477.2. 4903 497,0,49‘ 7 5043 5“3‘“ )
o } i i i T

‘ 5248  536.3 5387

579.2

580.2
576.3

7
568.8 620.1

| "saez 952 5L 0043 e ‘62‘”
I .. L I N

563
557.0

5696

5474 5509 ‘ 5581
el bri

634.2 o0,

10a

11b

11b

656.2 660.4

665.4 6711
I

6822 89,0 ggu 4

T T T 1 T T T T t
450 460 470 480 490 500 510 520 530 540

550 560 570 580 590 600 610 620 630 640

miz

850

T
660

670

1
\ T
680 690

SEQ-18846-01 #1963-1991 RT: 47.48-47.73 AV: 3 SB: 2 46.86-47.01,49.15-49.28 NL: 7.12E8
T: +c ESI S0=2.00 Full ms[450.00-1000.00]

1005
905
80
704
603

50

513.1

5142

456.1 467.1 477.0 4822 495.2 500.0 504.9 [ 5194 535.2 538.8

557.1

556.0

579.1

50,2
ss2.1 5964|390 5e04 5766 m 588.0 6022 6157 5280

4 o

6519 6551 507

668.8

677.6 696.8

T T T T t T T T T
450 460 470 480 490 500 510 520 530 540

T T T T T T T
550 560 570 580 590 600 610 620
miz

A
NS

T
650

T
660

T
670

T T
680 690
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(+)ESI-MS of 11a.

SEQ-18847-01

Xterra MS C18:0.15,95:5(0)>55:4 1254 nm/(+)ES|

10/18/2012 6:35:18 PM

2005(9TS-LP); 5 uL

SEQ1B847-01#2819-2855 RT: 63 15:63.55
T +CESISid=2.00 Ful ms [450.00-1000.00]

0

6456.6510 NL: 20267

7843

©

I 11a

©

w0 726

20 82

= =00 7283 762.1 e sz
456.9 5831 6032 626.3 L2 768.9 8263

» Lo, e 5000 49 503 273 5323 5455 g5 55“5752‘ H 80 52“7‘ 5308 6a30 T C85lem2 6975 pg Ll ‘ 383 e ‘ | 7925 8018 20 B399 gs31 8663 5602 gaa7 ggg1  OM3 9441 9695 gq7 9937

S At P I PR OO NS N (B W Mool IUEWPORITI I TN o | N [N P POV | Pt 1 T O P A v OO PO T A S ot i I T - A A
-l , ; + , i i ; ! ¢ : : ‘ L ; . L) . L + | ; { 16 f- : : ,

w0 | a0 0 20 sio %0 %0 sbo o0 o ko st 0 20 7o 0 w0 w00 Y si0 wo w0 w0 | oo 5o o | o
9b

Summary Chromatogram: HPLC/(+)ESI-MS integrated ion-peaks for the 9b (rt 48.2), 10b (rt 57.1).

9b

40

20 42.78

593.0
~

45.05
593.3

N\

46.76
593.2
~

RT:48.18
BP:593.3 4900 49.60
/MO 5933 5930

10b

5148 5179 5258
502.8 5932 5932

53.95
593.3

RT:57.10
BP:593.3

N\

56.41
593.3

57.92
5501 593.2

593.6

58.25 5953

5932 5934

61.00 61.52
502.9 5930

NL:8.19E7
miz=592.7-593.7
F:+ C ESI sid=2.00
Full ms
[290.00-1000.00]
MS SEQ-18836-01

62.89 63.59
593.1 593.3

(+)ESI-MS/MS of the m/z 571 [M+H]+ ions of 9b (top) and 10b (bottom).

SEQ-18836-01 -
Xterra MS C18,0.15:95:5(0)>55:45(15)>5:05(65-80)/254 it

SEQ-18836-01 #2158-2218 RT: 47.73-48.66 AV:8 NL
F: + c ESIsid=3.00 Fullms2571.20@cid37.50 [155.00-6

.

o

3
1

9

38

8

3

K

3

6

3

51

4

3

3

5}

2

S

1

53

3
oD D e T T e T e Teas

160.0 1731 181.7 2062
T

o

2203 2323
L
.

N ]

2005 (10TS-LP); 5 uL

12911

3102 3191

366.1

337.1

339.1 3491

368.1

385.1

& 4271
3812 |3g6.9 090

438.1

.2
T

456.1

IS

463.1

481.1

5000 5102

527.1

5383 5532 569.3
! h h
T =

T T
120 140 160 180 200

220

278.
249.1 2602 |
e o B T
280

LIl
iy

300

240 260

3222
“ H\ Il L
e e
320 340
miz

360

L i . 4213‘\ 420
Tt ol gty

plor
380 400 420 440

L
460

T
480

500

520

T T ™1
540 560 580

SEQ-18836-01 #2643-2693 RT: 56.92-57.58 AV: 6 NL: 2.39E6
F: + ¢ ESIsid=3.00 Full ms2 571.20@cid37.50 [155.00-650.00]

100

90

®
3

K

=)

6

3

5

3

A

3

38

2

S

1

S

5
ol e T T e T T Ty

159.2 171.8

o

2003 2063 220.1
: o

10b

295.0
278.1
249.0
2412 “|" 2500 “,zzg.o ‘
ope ot el

| 206.0
Tt

339.1
3313 | 3480

385.1
435.0

463.0

527.1

528.1

= T T T
120 140 160 180 200

220

240

260 280 300

T
340
miz

360
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HPLC/(+)ESI-MS of 10c (top, rt 54.24) and 9c (bottom, rt 45.16).

SEQ-18792-01-B amininnan A anan

RT:31.73-75.46

RT:54.23 NL: 9.84E7
BP:607.3 Base PeakF: + c ESI
100 Sd=2.00 Full ms
1OC (440.00-1500.00] MS
80 SEQ-18792-01-8
MW 584-LP
60
40 4305 4629 \
20 3343 3439 3605 3045 39.82 4096 6403 5313 4987 5036 \5511 56.82 58.06 6390 8462 5554 6838 7028 7235
4850 4781 584.2 5552 5412 6383 f\ 584.3 6113 9933 7912 7691 4731 5148 5147
o B L . A~/ < A~ e e . o n e
v RT:45.16 NL: 3.90E7
BP-607.3 miz= 606.8-607.8 F: + ¢
ES15d=2.00 Full ms
gc [440.00-1500.00] MS
_\ SEQ-18791-01
\ 467 9.94
20 2\ 073 47-59 49.85 5039 5187 54.50 5506 5801  gg73 60.80 6312 6506 69.95 75.43
% > 6072 607.3 607.3 607.4 606.9 . 6074  607.3 607.1 607.8 607.4
0 o 220
I e e e e L I e e e e e e e L B s BRI e R e e e e e B B a e
32 34 36 38 40 42 a4 46 a8 50 54 56 58 60 62 64 68 70 72
Time (min)
SEQ-18792-01-B smminnin nnnanny 2005 (11TS-LP), 1/10th dilution; 5 uL.
XTerra MS C18,0.15 >50:50(15)>5: 80)/no UV.
SEQ-18792-01-B #2196-2221 RT: 54.23-54.50 AV:3 P
T: +CESIsid=2.00 Full ms [440.00-1500.00]
100 607.3
90
80
704
60
50
403
3 608.3
309 585.1
E 604.5
207 541.2
B 586.2
3 4771 542.2 [ E0e38 683.1
i 4403 4702 4952 4996 5330 [ 56‘3-1 579.4 s70 | 623.0 674.0 6874 7147 782.0
T I N M P S Py e
440 460 480 500 520 540 560 580 600 620 640 660 630 700 720 740 760 780 800
miz
SEQ-18791-01 #1780-1829 RT: 44.90-4555 AV:6 NL: 1.60E8
T: + c ESIsid=2.00 Full ms [440.00-1500.00]
2
1004 585
90
80
704
60
50
20 90
] 5863
30
] 607.3
209
] 568.2
10
] 4 5001 569.2 3873
J 4532 ° 4701 4782 5413 5 ‘ 684.0
n"“““‘“‘w‘“”“H“HH“H‘“H“ww‘ — T e e B e LA
440 460 480 500 520 540 560 580 600 640 660 680 700 720 740 760 780 800
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