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Analysis of peptide units using Marfey's reagent

Peptide coupling of uridine-derived building blocks 19-22 with the urea tripeptide 18 and
subsequent global deprotection gave two compounds in each of these two-step
transformations. Each such pair of compounds showed identical masses and could be
separated by preparative HPLC, thus identifying them as diastereomers. We assumed that
epimerization in the 2™-position (i.e., at leucine-C-o) had occurred during the peptide
coupling, giving rise to the formation of epimers (cf. Scheme 5 and Table 1). To confirm this
assumption and assign the correct stereoconfiguration to each epimer, we used a method
based on derivatization with Marfey's reagent S1 [1], similar to an approach reported by
Ichikawa, Matsuda and co-workers [2]. First, we synthesized two reference compounds S2
and S3 from L-configured Marfey's reagent S1 with L-leucine and D-leucine, respectively, in
the presence of base (Scheme S1). The L-L-isomer S2 (obtained from L-leucine) showed a
shorter retention time in analytical RP-HPLC relative to the D-L-isomer S3 (obtained from
D-leucine). This behaviour results from the enhanced tendency to form intramolecular H-bond
interactions within S3, making it less polar than S2 [1-3].

We then performed an acidic hydrolysis of the isolated muraymycin analogues 10-17 with
aqueous HCI (6 m), followed by a transformation of the resultant mixture with Marfey's
reagent S1 in the presence of base (Scheme S1). This procedure should either give S2 or S3 as
a component of the mixture, depending on the configuration of 10-17 in the 2"-position (i.e.,
at leucine-C-a.). We therefore analyzed the mixtures by RP-HPLC and additionally performed
co-injection experiments. For these, we doped the samples with authentic L-leucine or
D-leucine derivatives S2 or S3, respectively, and demonstrated an increased peak area at the

respective retention time. According RP-HPLC chromatograms are shown in Figures S1-S19.
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1) aq. HCI(6 M)
2) $1, NaHCO;4
H,O, DMSO, acetone

S2 or S3
(as component of the mixture)

Scheme S1. Synthesis of authentic standards S2 and S3 and reaction of Marfey's reagent with
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10 H -—- S S(L-Leu)
1 H -—- S R (D-Leu)
12 H - R S(L-Leu)
13 H -— R R(p-Leu)
14 OH S R  S(L-Leu)
15 OH S R R (D-Leu)
16 OH R S  S(-Leu)
17 OH R S R(p-Leu)

hydrolyzed muraymycin analogues 10-17 for stereochemical analysis of the peptide units.

Method for analytical HPLC. eluent A water, eluent B MeOH; 0-15 min gradient of B (80-

90%), 15-25 min 100% B, 25-30 min 80% B; flow 1 mL/min.

Synthesis of standards S2 and S3. In two separate reactions, to a solution of either L-leucine
or D-leucine (25 mM in water, 80 uL, 2.0 umol) in DMSO (15 uL), Marfey's reagent S1

(20 mM in acetone, 50 pL, 1.0 umol) and NaHCO3; (1 M in water, 5 puL, 5 umol) were added
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and the reaction mixture was stirred at 40 °C for 15 h. Then, HCI (1 M, 10 uL, 10 umol) was
added. The solvent was removed by lyophilization, and the resultant residue was dissolved in
DMSO (1 mL) and analyzed by RP-HPLC (tgr =34.6 min (S2), tg =42.3 min (S3)). The
eluents of the analytical HPLC runs were collected and analyzed by MS to confirm the
identity of the respective compounds. S2: MS (ESI"): m/z = 406.2 [M+Na]*. HRMS (ESI"):
calcd.: 406.1333 [M+Na]", found: 406.1316. S3: MS (ESI*): m/z = 406.2 [M+Na]*. HRMS

(ESI™): calcd.: 406.1333 [M+Na]", found: 406.1330.

Analysis of the peptide units in 10-17. A solution of the respective muraymycin analogue
10-17 (0.1 mg, 0.1 umol) in HCI (6 M, 200 uL) was heated to 120 °C for 20 h. The solvent
was then removed under reduced pressure, and the resultant residue was dissolved in water
(80 uL) and DMSO (15 uL). Marfey's reagent S1 (20 mM in acetone, 50 uL, 1.0 umol) and
NaHCO; (1 M in water, 5 uL, 5 umol) were added and the reaction mixture was stirred at
40 °C for 16 h. Then, HCI (1 M, 10 pL, 10 umol) was added. The solvent was removed by
lyophilization, and the resultant residue was dissolved in DMSO (1 mL) and analyzed by RP-

HPLC. The according RP-HPLC chromatograms are shown in Figures S1-S19.
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Figure S1. HPLC chromatogram of Marfey's reagent S1.
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Figure S2. HPLC chromatogram of the L-L-configured authentic standard S2.
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Figure S3. HPLC chromatogram of the D-L-configured authentic standard S3.
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Figure S4. HPLC chromatogram of the mixture obtained from 10.
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Figure S5. Co-injection of the mixture obtained from 10 with standard S2.
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Figure S6. HPLC chromatogram of the mixture obtained from 11.
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Figure S7. Co-injection of the mixture obtained from 11 with standard S3.
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Figure S8. HPLC chromatogram of the mixture obtained from 12.
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Figure S9. Co-injection of the mixture obtained from 12 with standard S2.

600
550
500
450

400-
350-

300
250
200
150
100

50

600
550
500
450

400-
350-

300
250
200
150
100

50

—— DAD-CH1 340 nm

5 10

~— DAD-CH1 340 nm

5 10

15

15

o,

20 25 30
Minutes

35

Lo

20 25 30
Minutes

S8

35

40

40

45

45

50

50

55

55

60

L e he, el L

60



800

700

600

500

400

mAU

300

200

100

0 5

—— DAD-CH1 340 nm

30
Minutes

Figure S10. HPLC chromatogram of the mixture obtained from 13.
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Figure S11. Co-injection of the mixture obtained from 13 with standard S3.
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Figure S12. HPLC chromatogram of the mixture obtained from 14.
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Figure S13. Co-injection of the mixture obtained from 14 with standard S2.
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Figure S14. HPLC chromatogram of the mixture obtained from 15.
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Figure S15. Co-injection of the mixture obtained from 15 with S3.
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Figure S16. HPLC chromatogram of the mixture obtained from 16.
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Figure S17. Co-injection of the mixture obtained from 16 with standard S2.
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Figure S18. HPLC chromatogram of the mixture obtained from 17.
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Figure S19. Co-injection of the mixture obtained from 17 with standard S3.
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'H, *C and *F NMR spectra of synthesized compounds

OH OH

Figure S20. Numbering of atoms of muraymycin target structures for the assignment of NMR

signals.
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8 7 6 5 { A 4 3 2 1 ppm
Aquisition Paramatars Processing Parameters Plot Parametere d
OBSERVE Ei ACQ.TIME 3.157 sec T sTIZ 131072 wp 4797.9 Bz, 8.0 ppm NAME  axp DCAS06098  d26
SOLVENT d20 up 54000 DIGRES  0.153 Hz we 460.0 mm DATE Peb 29 2012 8pork / Dacho / €8
PULPROG s2pul FIDRES 0.156 Hz V8 1600.0 mm
FREQUENCY 599.742 MHz D1 0.000 mac rie 9.377 ppm recorded: INOVA-600
BPECTRAL WIDTH 10010.0 Hz bl 2.8 usec / 40 deg e 0.377 ppm processed: VEMRI_L.1C
REPETITIONS 32 PEM/MX 0.020
TEMP 35.0 deg.C MZ/MM 11,995 Valv. Coattingen OC CATE: Feb 29 2012 FILEinmmrdast: ducho/doas0609b_6h
308.1 K

wo.
TOTAL ACQ.TIME 1 mirutes

'H NMR spectrum of 16 (600 MHz, D,0, 35 °C)
S33



parsgion fio
Feb 23 2012

INSTROMENT INOVA-500

Acquisition time 2.122 sec
Relaxation delay 0.000 sac

Pulze width 16.0 degrees
Temperature 35.0 deg. C / 308.1 K
Yo. repetitions 12800
DECOUPLE EL

Frequency $95.878 Mz

Power 33 dB

Eecoupler contisuoualy o
WALTZ-16 modulated

Double prevision acquieition
DATA PROCEESTNG

Line broadening 1.0 Hz

T size 131072

Total acquizition time 7132 hours

120 100 80 60 40 20 ppm

DCASDE0SE  dZo
Spork / Ducho

DATE: Feb 23 2012 FILE mmrdact: ducho/dcac0609b_Sc

3C NMR spectrum of 16 (126 MHz, D,0, 35 °C)
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-64 -66 -68 -70 =72 -74 -76 -78 -80 -82 pPpm

Aquigition Paramctersc Plot Parsmoters

OESERVE ¥19 ACQ.TIMR 0.955 mec W 5000.0 Bz, 21.2 pge O axp DCA206098 420

sorvears cocn: e L w 4969 = DATZ Feb 23 2012 Spore / tucho / B

FULEROG s3pul PIODKES  0.507 @z vs 296.0

FREQUENCY 202.384 MBz DL 1.000 sec re -62.257 pom recorded: MERCURY-Vx 300

SERCIRAL WIDTH £4335.1 (= B 5.3 usec / 35 deg e -33.504 pm vroceszed: ViIes. 1o

0. MRRRTLTIONS 54 BN/ 0,053
TOUAL ACC,TIMX 2 winutes Ty 35.0 dew.C s 15,000 Univ. Gowttingen 0C ORTE

3 ®

VL sacdast s ducho/dcandEidb 3L

YF NMR spectrum of 16 (282 MHz, D,0, 35 °C)
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%ssfg:;‘g':‘:h:‘dlu I5CradC
Mar S 2017
IRSTRUMENT INOVA-600 78
Relaxation o £.000 sec l
Pulse wiGth 35.7 degress
deg. C / 308.1 %
o
acquisitioca
L 1 ‘
Total sequicition time 3 minutes |
s
| ' |
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8 7 6 5 4 - 3 L 1.2 1 Ppm

dcaage0sa  A20 35GradC
Sporik/bucho

3

UATE: Mar 5 2012 Y& nmedasts Sucho/dcans0605a 6L

'H NMR spectrum of 17 (600 MHz, D,0, 35 °C)
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Feb 26 3012

INGTSMENT ERIVA-560
PROEY  coldo Gem

OBEREVE €13

Frequency 125.707 MEz
Spectral width 30165.9 mx
Acquisition time 2,132 sac

soe

Tenperature 35.C deg. C / 395.1 K
No. vepatitiens 16000
DECOUPLE EL

¥requessy 439,678 Mha
Power 23 B

Becoupler contimecusly on
WALTZ-16 modulated

Double precicicm scguiciticn
DATA PROCKSS NG

Line broadenicg 1.0 Nz

PT osize 262144
wotal acquizition timo 9135 bours

CAFOSDIA 20 L |
spozk / Ducko

DATE:  Feb 36 2012 PILE iomrdast s Sucho/Acasi509s_S¢

3C NMR spectrum of 17 (126 MHz, D,0, 35 °C)
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-64 -66 =70 -72 -74 -76 -78 -80 -82 pDm
Aquisiticn Paramstercs Processiog Parameters Plot Parametars
OBSERVE F19 ACQ.TIME 0.986 mec PT SIZE 262144 6000.0 Wz, 21.2 prm WMR exp DCAS0502A d20
SOLVERT CICELA 3 128000 DIGRES  0.495 Bz 400.0 mm DATE  Peb 23 2012 Epork / Ducho / OE
PULPROG =lpul PICRES 0.507 ux 200.0 vm
FREQURNCY 282,384 Mis o1 1.000 sac 62,257 pom eocorded; MEUCUKY -Vx 300
DIB 64935.1 Hx o 5.8 usec / 35 deg 83,504 ppa processuds VAMKE.1C
NO. REPRTITIONE 54 PP/ 0,053
TOTAL ACQ.TIME 2 whawl. TEXP 35.0 deg.C
308.1 x

BL/M 15,000 Tniv. Coattingan OC

FILE:nnrdast: ducho/dcas0609a 3

YF NMR spectrum of 17 (282 MHz, D,0, 35 °C)
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5 Prosacning Paramsters
acq.rom 3 ¥r sine 131072
e Drawes  4.153 s
EuLERG =il rroans
FRRQURBKY 589,744 Witz 0
BPECTAAL WYDTH 10010.0 He e
MO REDETIEIONT 32
TOTAL ACQ.TIHE 1 wlnutes TBC 36.0 den.c
308.1 %

'H NMR spectrum of 18 (600 MHz, DMSO-dg, 35 °C)

-
ps M
' i | '
4
Plot Paramstars
e 4797.9 w2, 4.0 ppm
W 400.0 mm
ve 200.0 wm
Fie  E.317 ppm
F2F  0.517 pom

PEMMM 1,030
wmam 11,085
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MAME  wxp
DATE Jan 19 2013

wecordeds THOVA-GOD
proceasad: Vi |

Onlv. Goattinges

amso-a6

spork f tacho § CB

Bare:

Tmn 13 2013

amedan

EETELEE TP



DCAS0538A  dmso-d§
Spork / Ducho / CS

Jun 20 2012

INSTAUMENT INOVA-3500
PROBE colde 3ma
OBSERVE C13
Praquency 125.707 Mz
Spactral width 30165.9 Hs
Acquisition time 2.122 sec
Relaxation delay 0 sec
Pulse width 36.0 . .4es
Temparature 35.0 deg. C / 308.1 K
No. repeatitions 640
DECOUPLE E1
Prequency 499.879 hz
Power 33 4B
Decoupler contimously on
WALTZ-16 modulated
Double precision acquisition
DATA PROCESSING
Line broadening 1.0 Bz
T size 131072
Total mequisition time 22 mimutes

13C NMR spectrum of 18 (126 MHz, DMSO-ds, 35 °C)

60 40

DCASOS3EA  dmso-d§
Spork / Duche / CS

DATE: Jan 20 2012

ppm

FILE:omrdact: ducho/dcas0538a_Sc



O YT g s 1 I ;
8.8 8.4 -..8.0 7.6 ppm

5
Procassing Paramsters Plol Paxameters } )
sac 1 s1ZE 131072 wE 4797.9 Hz, 8.0 ppm nE ep DCASOSS2  cATed '
DIGRES  0.153 Ez e 400.0 mm DATR Feb 5 2012 Spork / Ducho
Bz Ve 200.0 =m
55%.743 MHz o sec vip 7.104 ppm recorded: INOVA-E00
SPECTRAL WIDTH 10010.0 He ¥ 2.8 wwec / 45 ey Procassed: VEMRT 1.1C
WO, REPETITIONS 16
TOTAL ACQ.TINE L minutes Anbyient Eemperatura Univ. Goettingen oC DATR: Fab 5 2012 PILZ omrdact: ducho/dcan0S92_6h

'H NMR spectrum of 21 (600 MHz, CD30D)
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DEASDSI2  cd3od
Epork / Lucho
Feb 1 2012

THSTRUMBNT TNOVA-500
PRORE  coldc Jem
BSERVE

Pulaa width 35.0 degrees
Temperature 27.0 deg. © / 300.1 X
Ho. vapaliticas 540
DECOUPLE E1

Froquency 499.679 Muz

Powar 33 43

Decoupler continuously cm
WAUPZ-16 acdulated
Double precision acquisitica

DATA PROCRSSING

Line brosdaning 1.0 Ex

1 osize 131072

Total acquizition time 22 minutos

A " L n N Lol e " Ll " . T |

ipmiye . ¥ vy i o " fpae

e o e B O B o e o e o T T T e | T T i i A L o
1380 160 140 120 100 80 60 40 20 4] Pom

3C NMR spectrum of 21 (126 MHz, CDs0D)
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£CAS0592  aAled
Spork / Ducho

DATE: Feb 1 2012

PILE mmrdast: ducho/dcas0S92_Sc



Aquigiticn Paremeters
OBERRVE WL

SOLVENT myeidioa
PULPROC ipal

PREQUENCY 599.741 Mz
SPECTEAL WIDTH 9998.4 Ex
HO. REPETITIONS 32
TOTAL ACO.XIME 1 minutes

'H NMR spectrum of 22 (600

ALO.TINE 3,200 wec
n 00

PIDRES  0.156 Hz

D1 0.000 sec

W 3.0 usac / 4%

TEE 35.0 deg.C
308.1 ®

deg

ing Parameters
131072
9.163 Hx

MHz, pyridine-ds, 35 °C)

"

T e T R e T TR

9.6 9.2 8.8

= T
4

Plot Paramctors

e 4797.9 Hx, 5.0 pom

w 400.0 aw

vs 200.0 mn

F17 7.7€0 pom

FI7 -0.220 ppm

PPM/IES ©.020

Mz 11,995

S43

Wi

8.4 8.2 ppm

HAME  wxp
DAYE  Apr 20 2013
rocorded: IHOVA-LO
processed: VIGRI 1.10

Univ, Gowttiugen OC

s 71
1

DCASQ6ESA  pyridin-as
spork / Ducho / €5

DATE: Apr 20 2012 ¥ILE

-
I

|
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[
'i

Jucho/deasd6e

ok

ppm




DCASGSESA  pyridina-ds
Spark | Dueho
apr 20 2012

IPSTROMENT THOVA- 500
PROPE  coléc dmm
on % €13
Froquency 125,707 MEx
Sgecteal width 301657
Acquisition cime 2.122 sec
Relaration delay 0.000 sec
Palge width 36.0 deac
Toperature 33.0 dep
Bo. repetitions 640
DECOUPLE H1
rrequency 499.877 Mhx
Power 33 a8
Decoupler contiouously ca
WALTZ-16 modulated
Double precision acquisi=ion
DATA FROCKSSING

Total acquialtion time 52 minut

| " i |
i Il | | L JL ol Lo " " Lo | Y TR Te "

ico 80 60
DCASDBE5A  pyridine-ds

Spork / Ducho

DAYE:  Rpr 20 2012 FILE:nacdast: duchofdeas0sssa be

3C NMR spectrum of 22 (126 MHz, pyridine-ds, 35 °C)
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T 100.0 deg.C
3731 K

TOTAL ACQ. TTHE 1 minutes

'H-NMR of 24 (300 MHz, CD,Cly, 100 °C)

Progessing Daranebers

T o=

IGRES

65536
0.4 Bx

Flot

S45

HIME o
DRATE Jun % 24011

zocorded, VEMRS-300
proceased. VIMAI-Z .20

Univ. Costtingem ICOC

DORIAN  aldZeld 06C

ninder [ moche { e

Jun B 2011  FILE:merdast: dacho/dorl3s_3h




RLI4  c2dZeld 100c
e/ Ducks / omw

THEFRUMERT VM=

Fraguancy 5T Btz
Spactral width 18302.4 Hz
Aoguirition tima 1 690 sec
Belaxation delay 0,100 sec

PFulse widen 2 degruees
Tempazatuce L00.¢ deg. © / 3731 &
Mo, repetitions 3504

DECOORLE I

Decouples continuously on
WALTE-1§ modulated

nouble presision |
=ATA pRoCRRSTC |

Tolal scguisition Lies 1:44 hours

|

40 20 o E

DORLEE  v2d2cld 1000
Lindec ¢ Docho [ ww

DATE: Jun 9 2011 FILE: omsdast: decho/derlla de

3C NMR spectrum of 24 (75 MHz, CD,Cl,, 100 °C)
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7 & 5
Rquisiticn Paramatars Procassing Parametars
OREERVE 1 400 TINE 3.123 seo
SOLVENT O e 1
TULPROG s2pal FICRES 016D Ik
PREQUENCY 300526 Mix B LRt
EPECTARL WIDTE 4845.0 He = 4.3 wass [ 45 degy
WO REFETITIONS
TOTAL RCQ.TIME 1 mirutan RE 100.8 Zog.e
3731 K

'H NMR spectrum of 26 (300 MHz, CD,Cl,, 100 °C)

e
FEP  —0.354 ppw
FEMtE 0020
EI/e 6010

S47

MAME  cop
BAYE Jun Z1 2011

cecorded: VHMRI-300
procossed: VMR-

zc

Univ. Goottingen I0BC

UCELES  wRdZold 1000
Linder / Ducha / ww

OATE:  Jun 21 2011 FILE:macdact

Auchesiderlds 3n



DORLES  eZazels 100C
Uinder / Duche / om

T

Jus 212011

THSPRIMERT  WIREE-300
CRSERVE €13

Froquency 75,577 Mis
Spectral wideh 18367 .8 Hx
Aoquisition time 1.690
Rolaxation dolay ©.100 mas

Fulze width 33.3 degress
Temperature 100.0 deg. © / 373.1 X
Wo. repetitions 2BED

Dacouplar continuously on
WALTZ-16 modulated
Double precision asquisi
DATA EAOCESSING

w Bros:

FT size
Tobal asquisition time 1:2

Eonra

LI B e e L B ﬂ =11 Tt g

180 160 140 120

3C NMR spectrum of 26 (75 MHz, CD,Cl,, 100 °C)

S48

DCRL3S
Tinder

BATE:

e2dzald 1000
/ tueho

Jun 21 2010

FILE: nmecasl . duchofdes136 3o
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- e e (AW : .
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7 & 5 4 3 2 1 E
s Pacenatocs Processing Parameters Elot zarameter,

- 65536 W exp neRLiE  edeield  tamp=10D

DIGRES  D.148 Mz me gul 5 2011 i it £ 28
FREQURNCY 300,516 MBS cecorded; VIBRE-300
APECTRAT, WEONE 4805 0 e doy ruceased: VEMRT-2.2C
wo. rEFETIRIONS 22
TOTAL ACD.TINE miouTes Ay B LafMM €011 Uaiv. Coettingen IODBC CATE: Jul 5 2011 FILE:amedast @ ducho/derlis

pregeg

'H NMR spectrum of 27 (300 MHz, CD,Cl,, 100 °C)
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dgrlie  c2d2¢14 S06radc
/Ducko
Jul 6 2011

INSTRUMENT INOVA-500
PRODE  colde 3mm
OBSERVE C13
rrequency 125.707 Mz
Spectral width 30120.5 Mz
Acquisition time 2.125 sec
Relaxaticn Gelay 0.000 sec
Pulse width 36.0 degrees
Temperature 50.0 dag. C / 323.1 K
No. repetitions 640
DECOUPLE H1
Frequascy 439.878 Maz
Power 33 4B
Decouplex continuously on
WALTZ-16 modulated
Double precision acquisition
DATA PROCESSING
Line broadening 2.0 Mz
FT aize 262144
Total acquisition time 22 minutes

i L

3C NMR spectrum of 27 (75 MHz, CD,Cl,, 100 °C)

S50

60

dcrl38  c2d2cld S0GradC
Lizdax/Ducho

DATE: Jul 6 2011 FILE:omrdast: Qucko/derli3s_Sc



n T ' T
Ll

Aguisitica Farametars
OBSERVE H1

SOLVENT CDOLI

FULPROG a3pral

FREQUENCY 304140 MEz
SPECTRAL WIDTE 5108.% Sx
B0, REPETITIONS 16
TOTRL ACQ.TIME 1 mimates

7

Processing Parameters

ACG.TIME 3,128 gec FT STER 65536
ur 31568 DIGHES  ©0.156 He

FIDRES  0.160 Hs
Bl 0.000 sec
B 4.6 uses f 4% deg

naient Lewpezature

'H NMR spectrum of 28 (300 MHz, CDCl3)

—
4 3 2
Blot Parsmaters
- 3054.7 Ex, 10.3 ppm WAME  AXD DCRLLT
we 4000 =a DAFE  Rpr 25 2011 vt
Ve 200.0 s
Fle  8.570 ppn recorded: MERCTRY-vVE 300
P2 -0.510 pym procesaed: VImES
PRI 0.025
Univ, Goektinssn o4 T

EZM T.638

S51

ado1z
/ bucha ¢

Apr 29 2011

PILE:nmrdact:

duohofderll?_3h



DERILT  odel:
Lindar / Ducho ¢ nw

Apr 29 2011

IHSTEOMENT MERCURY-300
DRONE  akk
CBSEEVE €13
Frequency 73.478 iz
Spactral width 10847.9 Bz
Acquisition tims 1.696 eoc
Aelaxation delay 0.000 sec
Pulze widkh 33,5 degrass
Jmbient temperature
o, repetivions 6400
URCOUPLE H1
Freguancy 300.13% Hhe
Powar 37 4B
Dacoupler continuously om
WALTZ-16 modalated
Double precislon acquisitien
DATA PROCESSTNG
Line broademicg 1.0 Hz
T sdwe 13LOT
rotal acquialtion time 3:00 hoors

. - " A i —
e Lannad u wrri kel o el g
1 [ e R i T [ e T [ I e o T S L T e T B e e e B e S — T | T L e e B T s
180 140 120 100 80 &0 40 20 pom
DCAL1T  edsld
Linder / Ducho / aw
DaTE:  Apr 28 2011 FILE:nmrdast: ducho/dorll? 3c

3C NMR spectrum of 28 (75 MHz, CDCl3)

S52




FREQUERIY 300.535 Mz
SPECTRAL WIDIH dE45.0 e
HO. REFETITIGNS 3%
TOTAL ACQ.TIME 1 minutar

AOD.TIME 3.123 sec
E

WP 0264
FIDRES  0.160 Ex
[:3} 0,100 sec
I 4.5 uwpse 45 deg
TEMP 100.4 dog.c
3731 ®

Frocessing Barsmoter:
FI SI1E 5
DIGEES  0.14E Bx

'H NMR spectrum of 29 (300 MHz, CD,Cl,, 100 °C)

4 3
We  ZaDd.loaz, B.0 pem X
W 400.0 mw OATE Sul & 2011
V8 200.0 aw
213 7.699 ppm VHMIRS-300
B2P 2.100 ppm L VHMRI-2 . 20
EEM/MM €. 020
Bz /i 6,011 fniv. Goattingen IOBC

S53

DCALL cZdZali  bemp-100%
Linder / Dacho / C5

mare; sl 6 2011 FALE omcdast: du




£181 0207618 50Grads
SEEL RRT i

Jul 6 2011

INSTRAINE  DeVA-500
PROBE  colde 3me
OBSERVE C13
Froquancy 135,707 rms
Epectral width 30130.5 He
Acquisition time 3.125 seo
Eclaxation delay 0.000 mec
Fulse width 36.0 degreec |
Temparatura 50.0 deg. € / 323.1 K
Ha. repetitionc 540
LECOUPLE H1
Froquancy 499,873 Maz
Powar 32 4B
Decoupler contimucusly on
VALTZ-16 medulated
souble precisicn acquisition
DATA FEOCESSIND i
Lina brosdening 2.0 #= 1
ET mize 1631dd i
Total scquizition time 33 misutes

180 160 140 120 100

dcrldl o2ddold S0Gradc
Lindar uans

DATE: Jul § 2021 FILE: pmrdast : duchorderldl_Se

3C NMR spectrum of 29 (75 MHz, CD,Cl,, 100 °C)
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W
— ' | v [ T
) L

Aguisiticn Barsmeters
OREERVE HL 3 sac
SCLVENT CDOLY G440
PULEROG sipul rIOPES  0.156 D3
FHEQUENCY 59%.741 Mb:x 1 0.000 F6c
EFECTRAL WIDTH 100L0D.0 Hz ™ 23

WO. REPETITIONS 32

TOTAL ACQ.TIME 1 ainmui Amblent temperature

'H NMR spectrum of 33 (600 MHz, CDCls)

e (45 dog

e

e DCAZGST]  cdold
TATE  fsn 25 2012 Spoxk / Ducho | CE

recorded: INIVA-600
Dprocesssd: VEBEF 1.1€

Toiv. Gocttingem O DATE: Jan 28 2013 FILE:onrdast: Aucho/deaadil? &b



DUASDSTT 3
EpoER [ Tucho 7
Jmn 25 E012

THSTROMERT —IHOVA-500
FROEE  Goldo Bum
QEZERVE C13

Relaxstion delay 0.000 sec

Pulse width 35.0 degcaas
Temparsturs 27.0 deg. C / 100.1 K
Ko. Tegetitices §40

OECOUPLE EL

Frogquency 499.5877 Mhz

Powar 33 dB

necoupler sontinucusly oa
WALYE-1E motulates
Double presision scquisition
DAER PROCEESING

uina broadening L.¢ Hx

we gize 131072
Tatal acquisitica time 22 minutes

180 160

3C NMR of 33 (126 MHz, CDCl5)

S56

Spoxt / Ducho | mw

TATE:

eduld

Jan 25 2012

FILE:omrdast: ducho/deasts?y

3¢



Aquizition Paramaters

Az
FREQUENCT 595.744 Mz
SPZCTRAL WIDTE 10010.9 Bz
NO. EXEETITIONS 32
TOTAL MQ.TDNE 1 mimutas

LB LR LS LIEL R SR LR R RS AL LA L IR L s L e
12.0 11.6 11.2 10.8 pEm
-
4 ¥ |
f é
i |
) |
{
; >
23 1 Y
A A

ACQ.TTHE

e
BIDRES
BL

oW

E

Processiay Paramaters
¥ SIZE 131072
DIGRZE  0.153 iz

3.197 sec
64000

0.156 He

0.000 zoc

3.8 usec / 42 deg

35.0 deg.C
308.1 X

'H NMR spectrum of 35 (600 MHz, DMSO-dg, 35 °C)

wr
we
vE
7iF 7.847 pea
wiE
PEU/ O
B /1M

S57

bl

|
,U.“u.._._., . JO ¥
—
ppm

HAME  sxp CCA2GS96x  dmac-ds
DATE Feb 13 2013 Spork / ucho / €8

"

recorded: INOVA-G
processed: VRMRY_1.1¢
PATE:  Feb 13 2012 Y omcdasts ducho/dcas05954 kL

Univ. Gosttingen 00



DCAS9596A  dmzo-db
Spork / Duchs / mmw
Fab 16 2012

INSTROMENT  LHOVA-500
PROPE colde Smm
CBSERVEE

Acquisition time
Relamaticn delay 0.000 sec

Pulse width 36.0 degress
Temperatuxe 15.0 deg. € / 308.1 K
o, repetitions 1920

DECOUPLE H1

rrequency 499.079 Mz

Powar 33 4n

Decoupler continncusly on
WALTE-16 modulated

Double precision acquisition

DATR FROCESSTNG

Line broadening 1.0 Hx

T size 121072

Total wequiniticn time 1:07 howra

SR O O T RN N VY WP I B

¢ e Y g Ak Lk

120 100 80

13C NMR spectrum of 35 (126 MHz, DMSO-ds, 35 °C)

S58

OCASDS96A  dmeo-a6
Spork / Duche / mw

DATZ: Feb 10 2012

PILEinmrdast: ducho/dcas0S9sa _Sc
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