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Figure S1. 'H-NMR spectrum of compound 1.

170 160 150 140 130 120 110 100 90 80 70
Chemical Shift (ppm)

Chemical Shift (ppm)

Figure S2. 3C-NMR spectrum of compound 1.
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Figure S3. HMQC spectrum of compound 1.
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Figure S4. COSY spectrum of compound 1.
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Figure S5. HMBC spectrum of compound 1.
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Figure S6. NOESY spectrum of compound 1 (in DMSO-ds and CD30D).
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Figure S7. "H-NMR spectrum of compound 2.
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Figure S8. >*C-NMR spectrum of compound 2.



acu_yes cpd3all

Sample Name:
acu yes cpasall

Data Collected on:
Agilent-NMR-mercury400

Archive directory:
/home/wang/vonrsys/data

Sample directory:

FlaFile: gHMQC 01

Fulse Sequence: gEMQC
Solvent: dmso

Data collected on: Jul 21 2013

Operator: CJ

Relax. delay 1.000 sec
Acg. time 0.150 sec
Wiatn §402.0 HE

20 Width 17101.3 Hz

64 repetitions

2 x 128 increments
OBSERVE
DECOUPLE CL3, 100.6133648 MEZ
Power 44 43

ol QUring acquisition

off during delay

GARF-1 modulated

DATA PROCESSING

Gauss apodization 0.069 ssc
F1 DATA PROCESSING

Gauss apodization 0.007 sec
FT size 2048 X 2048

Total time 5 hr, 36 min

mcu_yes_cpaiall

Sample Hame:

EUURS B B P

W S

Solvent: dmso

Operator: €J

OBSERVE
DATA FROCESSING

acu_yes_cpdlall 20130719 01 —
F1 ]
(ppmi] ‘L
20 I
] o .
30 .
3 ) o
40 s
] - )
50 q
] 4
H1, 400.1023635 MHz 50-] '
] .
70] s
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Figure S9. HMQC spectrum of compound 2.
acu yes_cpdiall
Data Collected om:
Agilent-NME-mercury200
Archive airectory: l ‘ L_J. \ L.
/nome/wang/vomrsys/data -, I} T - (VPR —
sample airectory:
acu_yes_cpasall 20130719 01 — n
FldFile: gCOSY 01 J Fl -
Pulse 1 goosy 3 (ppm)4
— ] - -
Data collected on: Jul 20 2013 ‘3} ]
= 7 L 4
Relax. delay 1.000 sec — ] . i . - '
Acg. time 0.150 sec ]
Widtn  5207.9 Hz 3 " -
2D Width 5307.9 Hz — 7 3
6¢ repetitions 3 J ! # a
126 increments ] B M - -
H1, £00.1023635 Mz —_— 4 . = a= ]
B o
Sg. sine bell 0.075 sec ] ] -
F1 DATA PROCESSING = ~ ’ v
Sg. sine bell 0.024 sec 5__ -
FT 51z 2048 X 2048 | . .
Total time 2 hr, 43 min — b ™ - a=
— 6 o
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Figure S10. COSY spectrum of compound 2.
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acu_yes_cpdlall

Sample Hame:
acu_yes cpdiall
Data Collected on: ‘
Agllent-NMR-mercury490 |
Archive directory: L h | ﬂ k J\A Uﬂ N ,,J
/nome fwang/vomrsys/data S | U 1) US| WY W — (L TP SR W P
Sample Q1rectory:

acu_yes_cpdiall 20130718 01 E
FidPile: gHMEC 01 F1 3
Pulse Sequence: QHEMEC (PPmLE
Solvent: dmso E =

Data collected om: Jul 21 2013 E

40 - .

Operator: €I E - .
Relax. delay 1.000 sec 60*: - - = [ )
Acqg. time 0.150 sec E - - i
Width  6£02.0 Hz E -

20 Width 24147.3 Hz E |
128 repetitions 20 i
2 x 200 increments E

OBSERVE  H1, 400.1023535 MAz E

DATA FROCESSING 1004
Sg. sine bell 0.075 sec E
F1 DATA FROCESSING E
Gauss apodization 0.008 sec 12':’_: I L]

FT size 2028 X 2048 E - -

Total time 18 hr, 14 min 3 1
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Figure S11. HMBC spectrum of compound 2.

MOESY_01 Ly
acu_yes_cpdi_NOEST
o
]
" 51
i k2

£1 (ppm)

Figure S12. NOESY spectrum of compound 2.
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Figure S13. 'H-NMR spectrum of compound 6.
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Figure S14. >*C-NMR spectrum of compound 6.



acu_yes_cpd10all

Sample Wame:
acu_yes_cpdllall
Data Collected on:
Agilent-KMR-Bercury400o
Arcnive directory:
/home /wang/vomrsys/data -
Sample directory:

s L

acu_yes_cpdl0all 20130711 01 !
FidFile: gEMDC 01

Bulse Sequence: gEMQC
Solvent: cd3od
Data collected on: Jul 11 2013

Operator: T 4

Relax. delay 1.000 sec

ACg. time 0.150 sec

Width  6402.0 Hz

2D Width 17101.3 Hz

32 repetitions

2 x 128 increments

OBSERVE  H1, 400.1020335 MHz
DECOUPLE C13, 100.6132833 MHz
Fower 44 4B

on during acguisition

off during delay

GAEP-1 modulated

DATA PROCESSING

Gauss apodization 0.063 sec
F1 DATA PROCESSING 9
Gauss apodization 0.007 sec 90—
FT slze 2048 X 2048
Total time 2 hr, 48 min
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Figure S15. HMQC spectrum of compound 6.

acu y=s cpdloall

sample Name:
acu_yes_cpaioall

Data Collectea am:
Agllent-KMR-mercury40o

Archive directory:
/home/wang/vnmrsys/data

sample directory:
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3.5

F2
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(ppm)
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acu yes cpdl0all 20130711 01
PidFile: goOSY 01

Pulse Sequence: gooOSY

solvent: calod 1
Data collected om: Jul 12 2013 B
3

operator: ©F

Relax. delay 1.000 sec
Acqg. time 0.150 sec
Width 4697.0 Hz

2D Width 4697.0 Hz

32 repetitions

128 1ncrements

OBSERVE H1l, 400.1020395 MHZ
DATA PROCESSING

8g. sime bell 0.075 sec
F1 DATA PROCESSING

Sg. sime bell 0.027 sec
FT size 20438 x 2048
Total time 1 hr, 25 min

Figure S16. COSY spectrum of compound 6.
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acu_yes cpaitall

Sample Name:
acu yes_cpdioall
Data Collected on:
Agilent-HMR-mercury£00
Archive directory:
/home/wang/vomrsys/data
Sample dirsctory:
acu yes cpdioall 20130711 01
FidFile: gEMBEC 01

Pulse Sequence: gEMEC 1

Solvent: cdicd —H
Data collected om: Jul 11 2013 ——0———o

Operator: cF - @ 1

_
Relax. delay 1.000 sec

ACg. time 0.150 sec

wWiatn 6402.0 HZ

21D Width 24147.3 Hz

12 repetitions

2 x 200 increments

OBSERVE H1, 400.1020395 MHz
DATA PROCESSING

2g. sine bell 0.075 sec

F1 DATA PROCESSING

Gauss apodization 0.008 sec
FT size 2042 x 20482

Total time 4 hr, 34 min

Figure S17.

acu yes cpalONOE

Sasple Name:
acu_yes_cpaloNoE
Data Collected om:
Ag1lent-KME-mercurys00
Arcnive airectory:
/home /wang/vomrsys/data
Sasmple directory
acu_yes_cpaloNOE_20130730_01
F1aF1le: NDESY 01
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HMBC spectrum of compound 6.

Pulse Sequence: NDESY
Solvent: cdiod
Data collected om: Jul 30 2013

operator: o

Relax. delay 1.000 sec
Acq. Time 0.150 sec

Widtn  4655.5 Hz

2D Wiatn 4655.5 Hz

128 repetitions

2 x 200 increments

OBSERVE  HL, 400.1020385 MHz
DATA PROCESSING

Gauss 3podization 0.063 SeC
FL DATA FROCESSING

Gauss apodization 0.040 sec
FT size 2042 x 2048

Total time 20 hr, 10 =in

Figure S18. NOESY spectrum of compound 6
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Marfey’s Analysis of Compounds 3 and 4

The stereochemistry of the proline residue was determined by the advanced Marfey’s method.

A solution of 2 or 3 (1.5 mg) in 6 N HCI (1 mL) was heated to 105 °C for 19 h. The solution was then
evaporated to dryness and the residue redissolved in H2O (250 pL). A 50 pL portion of the acid
hydrolysate solution was then placed in a 1 mL reaction vial and treated with a 1% solution of
1-fluoro-2,4-dinitrophenyl-5-L-alaninamide (L-FDAA) (200 pL) in acetone followed by 1.0 M NaHCO:3
(40 pL). The reaction mixture was heated at 45 °C for 1 h, cooled to room temperature and then acidified
with 2.0 M HCI (20 pL). In a similar fashion, the standard D- and L-Pro were derivatized with FDAA
separately. The FDAA derivatives of the hydrolysates and standard amino acids were subjected to
RP-HPLC analysis (Waters C18 column; 5 pm, 4.6 mm x 250 mm; 1.0 mL/min) at 30 °C using the
following gradient program: solvent A, H2O +0.1% TFA; solvent B, MeCN; linear gradient: 0 min, 25%
B, 40 min, 60% B, 30 min, 100% B; UV detection at 340 nm. The retention times for the FDAA
derivatives of hydrolysates of 2 or 3 were 14.5 min; standard L-Pro, D-Pro, and were 14.5 and 19.7 min
(Figure S19), respectively.

FDAA derivate of D-Pro standard
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Figure S19. HPLC profile of Marfey’s Analysis of Compounds 3 and 4.



