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1. Crystallographic Data and Molecular Structure
Crystal structure data for compound 4a: CCDC 828257.

CigH20N,0s, chemical formula weight: 344.14, monoclinic, space group P2/c, a = 7.5912 (6),
b=27.380 (2), c = 7.8522 (6) A; & = 90.00°, B = 95.729 (8) °, y = 90.00°, U= 1623.9 (2) A®, T= 1450 K,
Z =4, p=1413 mg/mm’, pn = 0.104 mm ', F(000)732, crystal size 0.30 x 0.25 x 0.20 mm’, 5840
independent reflections [R(int) = 0.0000], reflections collected 5840, refinement method: full-matrix
least-squares on F*: Goodness-of-fit on F 0.721, final R indexes [ > 20 (I)], R, = 0.0468, wR, = 0.0683,
largest diff. peak and hole 0.243 A~ and —0.246 eA ™.

Crystal Structure of 4a.
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2. 'H, >C NMR Spectra
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13:55:44 15-Sep-2011
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13:52:48 15-Sep 2011
110915_4J 27 (0.462) AM (Cend, 80.00, Ar,10000.0,0.00,0.70); Sm (8G, 2x3.00); Crr (1:33) TOF MS ES+
100+ 387.1908 9.53e3
,_ COsEt
R
1, N IN
[ I"l
3
M C():OQ Et
=
38581946
4351810
4361927
4081705
3131479 sm Tl 463.2216
3591941 73.1445
(-l..121,3804.133. 0405 13,8939 2690217 i L W Lol L o 5501562561 2281 5971814 640.2089 637 3157,

100 120 140 180 180 200 220 240 280 280 300 320 340 360 3800 400 430 440 480 480 500 590 540 560 580 GOO G0 B0 BBO B8O 700
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9.172
7.893
7.889

T

373
7.369
7.353
7.348
7.260
6.786
6.765
4.269
4,263
4,252
4.246
4.234
4.228
4.210
4.203
3.961
3.954
3.943
3.934
3.91e
3.876

3.858
3.850
3.832
3.783
3.763
3.743
2.962
2.944
2.480
2.467
2.460
2.447
2.035

1.993
1.980
1.964
1.952

1.935
1.883

™
w
> ®
-

—

1. ‘75’]‘
1.731

1 313
1.295
1.244
0.909
0.891
0.874

—
™
]
-

BRUKER
(O

Current Data Farameters

NAME 2011-04-17 201104142
EXPHO 1
PROCNO 1
Br FZ - Acquisition Parameters
Date_ 20110417
Time 14.59
INSTRUM spect
5 mm PABBEO BB-
zg30
65536
cDel3
16
o
8223.685 Hz
0.125483 Hz
3.9846387 sec
16
E0.800 usec
6.50 usec
298.5 K
1.00000000 sec
1
CHANNEL £1
NuC 1H
Pl 13.30 usec
PL1 -2.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
51
5F 400.1300099% MHz
WDW EM
A 3SB 0
LB 0.30 Hz
) GB ]
EA c 1.00
1 EA
A L LL
T T T T T T T T T T T
10 9 8 7 6 5 3 2 1 ppm
=] [=] 1!"’ ‘W] I~ 8-—0’0} rﬁ‘ﬁ = Ol“-—jc-—j o
=11 o |« o EIGEE] o (2 [@=|o||o| |
oSl — e - iledl |- =l eile=l=llenl e
«© = ™M N oW -~ o
o™ oo 0 e e U o = O O e @O uy o =
. . . - = = L MO~ MO ™o ™o -~
- e O -l k] [r - s e B
- Y
= 52 s AMe HA RREREERBESS b i i R BRUKER
Acqu.\s.\:ion Parameters
20110417
15.12
spect
PABEQ BB-
2gpg30
65536
ChC13
211
4k A
24038.461 Hz
0.366798 Hz
AQ 1.3631988 zec
i 2050
oW 20,800 usec
DE 6.50 usec
TE 299.7 K
Dl 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999398 sec
0O 1
CHANMEL £1
19.40 usec
=1.00 dB
100.6228298 MHz
SFO2 400. 1‘-15005 MHz
F2 Processing parameters
1 32768
SF 100.6127690 MHz
| WDW EM
" I i & 5 E o
y - T - e LB 1.00 Hz
GB 0
FC 1.40
T T T T T T T T T 1 T
200 180 160 140 120 100 80 60 40 20 0 ppm

18
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12:61:35 156-Sep-2011
110815_4K 1 (0.017) AM (Cen4, 80,00, Ar,10000.0,0.00,0 703, Sm (SG, 23 00), Crn (1:35) TOF MS ES+
5 4510746 34484
100

LOEt

-

4530753
Br

COEt

-l
454 0795
449 0627,
3011223
473.0543 898 1193|395 1 geg

3770359 4052011 -
ol 1420869 1950827 2010186 H:0.3986 YO Wﬂﬂy 5634269 T17.0602 Hav2ba T3tz 10903 o
w0 150 200 | 350 300 350 400 450 500 540 800 | 6s0 | 700 | 74D 80D 300 1000
o= ANMOTFN A ARO A0V OoOO0OWANMNHAY S A0ONMMOOnN OO RM A S OO ™Mo m
VBOMWUMMNOOUrIMNSEe MmO 00T NG ONAOO AN O MO A O~ O eSO
W\DIGNMO:IOJG}CONNNNl—H—!DS\@U"COOJC:CG.’:OJCC\D'D\;MCOO;!Tﬁ"f‘?‘irmms\c\\?\\':\o\lﬂlnmﬁmm&cwﬂ RUKER
i"‘-"‘-|"-l"‘-\D\DLO\.D\DVV'\T'\TTT‘V‘VMMMMMMMMMMMM(VNN(\'r\ll'\l(\'l'\'ll-!'-!l-!'-! — |—||—|c—||—|GC’:-\3 LN
Ll | L

———V

2 Acquisition Parameters

2 20110424
19,12
spact

5 mm PATXI 1H/

Elt Data Pa
2011-0

293.6 K

10 9 8 7 6 5 ppm

1.00"
0.99,~
1.00=
2.08\
1.07'E
1.07 4=
2.06/
0.99/

@
1.01-
1.02=
127
o
ok~
0Ll
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20

I S S
[- -] O e MW Mo O
. AR Egsal
4 LR
[l Ao rWOoOWo
- e e e I I -~ - W
on Farameters
203 3 ba
F seihes
—  E— T T g | IR B — T | | — —
200 180 160 140 120 100 80 60 40 20 0 ppm
12:566:02 16-Sep-2011
110915 4L 1 (D.017) AM (Cen 4, 8000, Ar, 10000 0,0.00,0.70), Sm(SG, 2x3.00), Cm(1:36) TOF MS ES+
409 1551 151e4d
1004
%, OOJEt
\
n’n,N
F ! ”'/
; COLEt
-
410.1587
4311367
4510633
405 2056
Fp— ”454 0924 oo nusa a7 1970 760.3073
043358 o) e 221 0991297 0792 w45tz ML L 6212051 6882580 575 oa15700.3270 | 762 3208 ol
¢ y v y Y y 1 Y

o t 7
00 125 150 178

200 235 250

35 00 325

315 400

435 450 475 500 525 K50 575 600 Ba5 B50 B¢5 700 725 750 7¢5 8O0
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NN A MO TENYO TN AN AN NOE TR A2MUNCSTNEEONEN O AND®O® 0N
NN SO N TN TN YN TN TN TN TN R TMNNASMI AT M 0@
PSS NN dAANRaan5e8a088ss s388aaaa000R00sRRns- BRUKER
oY T T T T TMMMOMMOOMMIIN N NN N A A A A A A A A A A A A A A OO OO

NAME 2011- Ud 2-’. 2011(}-‘.193
. EXPHNO 1
-, COEt PROCHO 1
o F2 - Roquisition Parameters
cl ! Di_n‘.e_ 201}34%43
", Tim .
- CO,Et INSTRUM spect
0 PROBHD
N PULPROG zg3
H D 65536
SOLVENT CDCL3
Cl NS 16
Ds 0
SWH 12335.526 Hz
41’" FIDRES 0.188225 Hz
A 2.6564426 sec
RG 4
oW 40.533 usec
DE 6.50 usec
TE 293.9 K
Dl 1.00000000 sec
DO 1
———————— CHANNEL £1 =
NUC 1H
Fl 7.60 usec
PL1 -1.00 dB
SFO1 600.1337060 MHz
F2 - Processing parameters
S1 7
SF 600.1299941 MHz
WDW EM
A SSB 0
EA LE 0.30 Hz
" GBE Q
LLMJJ -
-
I T T T T T T T T T T T
10 9 8 7 6 4 3 2 1 ppm
o ~ ) [ﬁTé;Fé | @) | (= Firé1L§]{: w©
< | I =1==1=1=1= 12 1< 1712 S
- =] - el ==l =l =l l=leilelen] e
* W -
N e o DO To NS W Mm@
L. - NO@Ar- M@oY M M
8 H& p NFEYoYWooRr YN e wm
R - == [~ 0 0w oo N e e IE' Iq! l.I I“;IEE IHI
Current Data Parameters
HAME 2011-04-24 70 104193
EXFNO
FROCHG 1
F2 Acquisition Parameters
Cl Datea_ 20110424
T 1g.38
apect
5 mm PATXI 1H/
2gpg30
85536
cl CDC13
it
4:111 36057.691 Hz
0.550197 Hz
0.908815% sec
RE 2050
DW 13.867 usec
DE 6.50 usec
TE 294.1 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
T 1
CHANNEL £1 =
11,
-3.00
150.9178988 MHz
CHANNEL £2
waltzlg
1H
a0.00 usec
19.45 dB
12.30 dB
1.00 dB
€00.1324005 MHz
F. Frocessing parameters
SI 32768
SF 150,.9028090 MHz
WoW EM
LI cop 0
) LE 1.00 He
GB o
PC 1.40
I 1 | I I 1 | I I 1 |
200 180 160 140 120 100 80 60 40 20 0 ppm
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13:11:23 15-Sep-2011
110815_4M 25 (0.428) AM (Cen 4, 80.00, Ar,10000.0,0.00,0.70) Sm (3G, 2x3.00), Cm(1.36) TOF M3 E3+
441.0980 2.87e4
100
% CO.Et
R
.
“"PJ
Cl .
s .
OCOZEt
443 0964
cl 4m
=|
444 0996
4450955
463.0807
4250961 79.0538
0 1489820 185.0676.210.1176 269.0240 359.1562,395 0514_ | ]L w I L. II;‘BS 0336 6634749 7412428 760 3089772 4095,
T 7 T " T T T ? 7 7 " t A 7 1 1 T ] : ; T T 7 T ; T T ]
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 535 550 575 BOO BYS B850 BYS 70D 725 750 775 BOO
o o
-~ O MmO oW O o SO0 ONUYNMANNOONNOIEENOSOoOO™NnO
ﬂ SR SRR R R LR L
5 i e P dhmrdaddaadiicciaaaancsss BIRUKER

Current Data Pa
HAM 2011-04-24 201104164

Hz
H

5 sec

w

usec
useg

K
sec

usec
[=1:3
MHz

" L0
SFOL 600.1337060

- Processing parameters

983 MHz
EM

Q
0.30 Hz
o

1.00

iy

1

11 9 8 7 6 5 4 3 2 Ppm
g B8 [gEeEdE eEae
o ==l cil=lodl el |=lciloillealled
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15

- (=] ™
o o o ~ W T D S W o ®
PR . - MoTmMEnaw -2 @
N o A= o . . ..
=- ™ o~ = (=0 ==} Cll"\(""'DC f"‘-—rf‘
- - 4 il [l =t =] -.DI.\TE_"\T‘T'U‘ ‘!"'\tf\li

COzEt

HOOC

T"' 1

T - T - T - T - T - T v - . - - T - T - - v

200 180 160 140 120 100 80 60 40 20 0 ppm

13:32:54 15-Sep-2011
110915_4M 36 (0.616) AM (Cen 4, B0.00, Ar,10000.0,0.00,0 70} Sm (SG, 2x3.00), Cm (1:36) TOF MS ES+
a 431.1812 4.50e3
100
LCOEt
~
CO,Et
|
492 1867
4551568
403 1718
359 1598
127.3013 2433405 315 IJE)EIS I| 7 | I 499 1D?D 546 4271 5904224 637 augn 572 5104 5562031

100‘1‘20‘150‘1&0 1EU ZDEI ZZU 240 ZEU ZBEI SEIEI SZEI 34E| SEU EBU 4DD 42E| 44U 4EEI 4BEI SUU 520 54E| EEEI EEEI EUEI EZEI 640 EEU EBEI TEID
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EXPHO
FROCNC

FULFPROG
o]
SOLVENT
NS

DS
SWH
FIDRES

-3 4
5F
WDW
53B
EFC
.
| I I | | I I
10 9 8 7 6 5 4 3 2 1 ppm
|
e Sgee o eeadas
s === =les=| |8 |gmeeqn -
- -l o3| |- - —lledl—l—lealedl 08
W Oh o0 — Ul N ot | o
L= -] uy -0 oo o SOHa R W Do D e uy iy O
. CE . s s . MOoOOAYeMMO T M~ MmN M e
R E=] I} oo oy ™~ P e e s e w P .
~rere - NN o CFEWYOoOWOo oW W = -~ r - o~
- o pas} I e ) =1 el el AR L s s K R

F2 - Acguisition Par,

CHAMMEL £1

20110424
18.23
spect

mm PATXI 1H/

12335.526 Hz
0.188225 Hz

2_6564426 sec

4
40,533 usec
6.50 usec

294.0 K
1.00000000 sec

1H
T.60 usec

-1.00
600.1337060 MHz

FZ - Processing parameters
32968

600.12998%2 MHz
EM

0
0.30 Hz
0

1.00

o BRUKER

Current Data Parameters

HAME
EXPHO
PROCKRO

I I I
200 180 160 140 120 100 80 60 40 20 0 ppm

CHANMEL £1

2011-04-24 201104154
2

F2 = Acquisition Parameters

20110424
1%.29
spect

5 mm PATXI 1H/

2gpg30
65536
CoCl3
108
i}
36057.691 Hz
0.550197 Hz
0.9088159 sec
20

13,867 usec
6.50 usec

294.2 K
2.00000000 sec
0.03000000 sec
1.89999998 sec

13C
11.50 usec
-3.00 dB
150.9178988 MHz

CHANMEL ] mmsmmmmm

waltzlé
1H
80.00 usec
19.45 dB
19.50 dB
=1.00 dB
600.1324005 MHz

- Frocessing parareters
3276

2
150.9028090 MHz
EM

0
1.00 Hz
0

1.40
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22:20:07 13-Sep-2011
11081340 5 (0085) AM (Cen 4,80.00, 47,10000.00.00.0 10} Sn(S3, 3005 Cm(1:36) TOF M5 E3+
01204 B 4Be3
100
LCOEt
CO5Et
E
40
=l
4022096
490,105 [A03.2118
o 1azpeon  FETOR] P800 myzazsi aTagar || | ASS16TD 5542175571 2173 625 11ae7aroms | B! 3852?2331545573574 5724053888435
00 150 200 | 250 | @00 350 4b0 450 &0 &50 | g00 | BsD | 70n | 750 800 | @s0 | Sbo | 850 1000

-18 201104161

n Parameters

20110418
14,37
spect

5 mm PABBO BB-

Ti
SOLVENT
HS

Ds

SWH
FIDRES
AQ

RG

oW

DE

TE E
Dl 1.00000000 sec
DO 1

CHANNEL £1

1H
13.30 usec

=Z.00
400.1324710 MHz

- Processing pc\' m Lr"“

400. 13CC-0"D MHz

L'I
0.30 Hz
a

| L

10 9

1.00=
5.51—
1.08=
1.08,~
1.05
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179.51

0g.o91

Current Data Para
NAME 2011-0

usec

] usec
K

CHAMNEL £1 =

13¢
19.40
-1.00 dB
100. 6228298 MHz

CHANMEL

2,00 dB
400.1316005 MHz

LB
GB
FC
I " T ! T N T ! T T T T T T T T T = :
200 180 160 140 120 100 80 60 40 20 0 ppm
13:40:40 15-Sep-2011
110815 _4P 1 (0.017) AM (Cen 4, 80.00, Ar,10000.0,0.00,0 70), Sm (S5, 2x3.00), Cm (1:38) TOF MS ES+
L 4632198 1684
100
=
4642234
85,2275 oot 1-ag
461.2034
g B0 2530821252998 g139ara 3481357 3341413 LJ R il 6272136 6671970 7137831795 2774 801 F7al
T T T ) ; i T T T T T : t T T p T ; T T T T T T f T T ;
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 &7 BOD B2 BBO BYE YOO V25 V50 7V5 80O

26
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w0
Mo TAAC TSI T ALCTNN N~ THNANDL O QM OU O O™ D Mo
-m HO AN A OO TONOD TN ADDNMNY MO DONRONAC MO0 W
.. nmmmunmmmmmmpwcﬁnnmmmm 1-InNNNN J |cnrnm."-r‘-m\r>nmm
oo . . * . . .. .o . e e e e e N
53 00 N 0 20 JEDE IR DI D JEPERE N pE D 6 BIL!%R
\) \W WWW ameters
., 2011-04-25 201104221
|’/’l' “‘CONHz =
, 1
, Acquisition Farameters
’, 20110425
‘CONH, 18.21
0 spect
M 5 mm PATXI 1H/
H 2g30
D 65536
4q SOLVENT DMSO
NS 16
08 ]
SWH 12335.526 Hz
FIDRES 0.188225 Hz
AQ 2.6564426 sec
RG 4
DW 40.533 usec
DE 6.50 usec
TE 293.9 K
Dl 1.00000000 sec
DO 1
CHANNEL
T.60 usec
=1.00 dB
E00.1337060 MHz
FZ - Processing pa'a BLeEs
51 &8
5F E00. 12“9954 MHz
WD¥ EM
55B o
LB 0.30 Hz
GE o
PC l1.00
T T T T T T T T T T
10 9 8 7 5 4 3 2 1 ppm
LOE=) EREIE I~ | iy @ | oo
= ] bt ]t et < o ] G| | NN
Sl ==l ] —led —llledl e
o oo o ™00 D w
- D - T o D 0 HENTEONDTOONND
. . . e e M HRX oM GE DN o
(= N ] L] O Oh Y e o L T R I
@ o - L e Mo o] o MM oooco MO O
e ] o el e ] Ll [l TR e = s s s Bt B T o B B

_~”’_

ters

201104221
2

PROCROD 1

FZ -
Date_
T

&:qu.\s.\:ion Fa erers
20110425
1%.28
spect
5 mm PATXI 1H/
2gpg30
85536
DMSO
1024

2,00000000 sec
0.03000000 sec
1.89999998 sec

CHANNEL £1

3iC
11.60 usec
-3.00 dB

150.917§988 MHz

mmssss== CHANHEL
waltzle
1H
00 usec
19.45 dB
19.50 dB
1.00 dB
600.1324005 MHz

£2 mmmmmm—

BO.

F2 Processing parameters
51 32768

SF 150.9028090 MHz
WOW A
SSB i}

LB 1.00 Hz
GB (1]

PC 1.40

200 180 160 140 120 100 60 40 20

|
0 ppm
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22:26:32 13-Sep 2011
110813 _4Q 56 (0.840) AM (Cend, 80.00, Ar,10000.0,0.00,070);, Sm (3G, 2x3.00); Cr (2:59) TOF MS ES+
P 4012093 1.76e3
100
2
%, .CONH,
RN
iy 1 N
W l,’r
1
é:o NH
ol
359.0480 102 2072
3151443
437 1883 A84.1522
119 0880 2662218 Aleneny [485.1480 5883474 621.2834 6990995
527.3224 7604787  795.2418842.2048 9733638
T PR 1__“.11 Ll M2l L D Lo e e Somnan
¥ T t { f f ? by Y y f f f Y Y ) f r ¥ ¥ ¥ y t Y t / t r f ¥ J
100 150 200 250 300 350 400 450 500 550 600 850 700 750 800 850 800 850 1000
o
- OO AT DT OO0 OO0 O~
— NHORI DI L TNONT IO RONM
- LG L LT AL
= B R O O b i
Acquisition FPar
20110423
RUM
HD 5
LPROG
S
1., 00000
CHANNEL f] ========
1H
3.30 usec
2.00 dB
400.1324710 MHz
- Processing pars
3
400.13
I I | I I I I
10 9 8 6 5 4 3 2 1 ppm
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r~ o o [~ &0 (=
™ (= D~ ™ = D~ W
! 2 M ! agne
o J o o o - s e
F = L
L EI ARES BRUKER
CHANNEL £1 ===
19
100.6228298 MHz
CHANHEL £2 s=sss===
waltzlé
I ! T ’ T - T T — | .
200 180 160 140 120 100 80 60 40 20 0 ppm
14:16:57 156-Sep-2011
110815 4Y 33 (0.564) AM (Cen 4, 80.00, Ar,10000.0 0.00,0 70}, Sm (SG, 2<2.00); Cm (1:28) TOF MS ES+
731760 1484
1007
-, ~CONH,
N
”"N
‘v
LY i,
! CONH,
4r
=]
3291547
374 1804
3711601
375.1506
4111508 435 1345
WMETE  imsoogs  onpassn piaqon 297198 N o0 1eRe ovmjem osanes 0T 7lay assy PO gor anos

U I
100 120 140 180 180 200 220 240 260 280 300 320 340 360 380 400 420 440 480 480 500 520 540 580

580 GO0 520 840 Bo0 BEO 700
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