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B17 {b& Y2 INOESY B K Uk it

E18 144421 HR-ESI-MS K
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3 S8 34 o denoduer taow o
- o aw b i el s ga Current Data Parameters
5 a3 ag g 299239233 2383 % an NAME m28-38e-1
) | D) | EXPNO 2
¥ 2R\ :
| [ |/ \[
I 1l I F2 - Acquisition Parameters
Date_ 20101224
Time 10.54
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 29pg30
55536
SOLVENT MeOD
NS 553
DS 4
SWH 43859.648 Hz
FIDRES 0.669245 Hz
a0 0.7471718 sec
RG 18390.4
DW 11.400 usec
DE 6.50 usec
TE o
D1 2.00000000 sec
a1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1
13C
8.20 usec
-4.00 aB
125.7714337 MHz
= CHANNEL f2
CPDPRG2 waltzlé
NUC2 1
BCPD2 82.00 usec
PL12 15.00 dB
PL13 13.36 dB
PL2 -4.00
SFO2 500.1320005 MHz
F2 - Processing parameters
sI 32
SF 125.7575753 MHz
WDH EM
SSB 0
1B 3.00 Hz
G 0
BC 1.40
|
T T T T T T T T T T T T T T T T T T T !
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

B2 LA ¥1/3C NMRE (125 MHz, CD;0D )
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2.5 2.0 1.5 1.0 ppm
B7-1 {b&YEINOESY R (ki)

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =5.0 mDa / DBE: min =-1.5 max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
81 formula(e) evaluated with 2 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-50 H:0-1000 0:0-20 Na:0-1
m28-38e-1 28 (0.255) Cm (11:34)
1: TOF MS ES+

515 1.30e+007

121194 269.115
1@% | . 389.1703411.1752 3152410 352052 0891589 763.1768823.33684,4 5147 e
L T T g T T T iy T T o ]
100 200 300 I 400 500 600 700 800 900 1000
Minimum: =155
Maximum: 5.0 300 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
269.1159  269.1154 0.5 19 .5 816.5 0.017 98.35 Cl15 H18 03 Na
2/G 1178 -1.9 -7.1 9.5 820.6 4,105 1.65 €17 Hi7 63

&8 L&Y HR-ESI-MSE

14



62% m N i
603 / i i A
/ AL
561 l TS e i
54_2 "1“,‘),1 | { jﬂ | '\\ % ‘g 9 5
o ,.W'WF" f N I f 5 | \J ol I s |
CHE: | ! I =z
al & / || F T ‘] &
5 461 / iy 2T 8 bl
L 18 - 1lg =
[ g K |B
g - 5 gl e
s L, HE 2
361 12 = i#
34—:_ & g 0
s2d g £
SO—E - -
284 2 =
21 B g
204 B
221
20—2 ig
124 g
40(‘30 ) 3560 ' ’ 30(‘]0 ’ ) 2560 ‘ ’ ZU(IJU ' - ‘ 1560 ) ‘ 10{‘)0 ) ’ 50[5
Wavernmbers (cm-1)
B9 HLEMINIRE
a b - d
4 A B & D E F G
S N Y
2 nP¥1P¥91 PCH 6—31G (d) Shielding
2
12 DP il 0.00% |d100.00% |d 0.00% |il 0.00%
4 Huclei 27 xperimental Isomer 1 | Tsomer 2 | Isomer 3 | Isomer 4
15 C .9 187. 6 1859. 4 150, 0 150. 3
16 C 29. 4 166. 7 165. 7 16Z2. 5 163. 2
17 o g2, 4 117. 0 115:8 119, 4 115. 4
18 C 43, 9 147,89 143, 2 125. 9 130.9
19 C 44, B8 150. 59 150.1 1582.1 143. 9
20 C 2805 165. 9 165. 7 166. 3 165.1
21 & 15,1 172. 8 173. 4 171. 8 171. 7
2 C X 151. 2 a0, 3 a0, 2 45, 2 49,1
23 C X 143. 6 91. 6 a0, 7 49. 9 a0. 0
24 C X 116. 3 30,0 81.2 T3k 73.1
25 & X 113. 2 TE. & 7.7 T4, 3 T4, T
26 C X 174, 4 3181 31. 80 32, 36 32,33
7 C 5.4 183.19 183.42 183. 29 183. 17
28 C 25. 7 169, 03 169.19 170. 86 169, 54
29 & 24, B 166, 90 171. 48 171. 93 166. 61

15




A B C D E F
Functional solvent? Basis Set
mPW1PW91 PCH 6—31G (d)

e Reriigie B~ A« QS - SEOURES JEE

—l
ad

s

>

v
Jo

=

=R - RS -

SGRERGRE

Isomer 1 | Isomer 2 | Tsomer 3 | Isomer 4 |
sDP4+ (H data) dl 00 73% |l 99.27% |4l 0. 00% [ 0. 00%
sDP4+ (C data) Al 0019%  |499.81% |40 0. 00% [ 0. 00%
sDP4t (all data) |4 0.00% |4100.00% | 0. 00% | 0. 00%
uDP4+ (H data) dl 4.10% |4 95.90% |41 0.00% |4 0. 00%
uDP4+ (C data) gl 0.80% |a99.20% |4l 0.00% |4 0. 00%
gl99.97% |4 0.00% |4 0.00%
DP4+ (H data) gl 99. 97% |4l 0. 00%  [d] 0. 00%
DPa+ (C data) dil00. 00% |4l 0.00% |4l 0. 00%
DP4+ (all data) gl00. 00% |4] 0. 00% |4 0. 00%
g 1 2
HE (%) 91.28 8. 71
sl HERS NEE WHE WE-X BPEH CFIE  RmMsE
75 1 187.5797 187.7356 187.5033 5.9 -1.6 2.567417 5.156832  2.27
204 Z 166. G745 167.5348 166. 6584  27.8 -1.6  2.40595
824 3 1169484 117.2828 116.9778  79.9 -2.5 6. 043371
48.9 4 148. 1616 145. 6741 147.9443  47.5 -1.4  2.042435
448 5 150. 9616 150.5217 150.9233  44.3 -0.5 0.204373
205 6 1657997 167.1026 165. 9132  28.6 -0.9 0. TEA37E
19.1 T 172.785¢ 173.2285 172.82¢  21.4 2.3 G. 216685
151.2 & 50.73%4¢ 51.3107 50. 78916 1489, 3 -1.9  3.4472
149.6 5 51.5200 51.833 51.55244 14.5 -1.1 1.117245
116.3 10 80.0227 79.6445 79, 98976  118.7 2.4 5881178
119.2 11 7h 911 76.9229 Th. 91204 122.0 2.8 7.G74R96
174.4 12 31.8980 32.03¢6 31.91072 169.1 -5.3 27.68567
8.4 15 183.1869 183.2375 183.191%3  10.5 2.1 4. 466296
257 18 169.0172 169.1161 160, 0264  25.4 -0.3 0.111567
24.8 19 166. 8676 1A7.2363 166, 8997  27.5 2.8 7.816BI8
R 1 2
E (%) 99. 17 0. 83
5l HEES MNEE iHE #E-Xk R FE RMsE
7.5 1 185, 3535 185. 7009 185. 3564 g2 0.7 0.85231 3.340468  1.83
204 Z 165, GET4 164, 0TG4 1A5. IS 28.0 -0.5 0.277475
82.4 3 115. 8233 115.6746 115.8226  81.2 -1.2 1.55735
489 ¢ 147, 2329 147.8319 148.2206  47.2 -1.7  2.98456d
43 B 150. 1527 149, 1988 160, 1448  45.2 0.4  0.132657
205 6 16G.GG6 166, 552 1A5.GEG1  28.0 -0.6  0.37162
19.1 7 173.367 173.5012 173.3681  20.8 1.7 2.935307
1512 B B0.2525 49,2526 G50.2442  140.9 -1.3 1.6E1862
149.6 8 50.705¢ 51,1838 G0.TOB3T  149.4 -0.2 0029929
1163 10 81.1595 81,2633 81.16036 117.5 1.2 1.43444
1192 11 77.637¢ 79.8787 7T.606 121.2 2.0 3. 889440
1744 12 31.8036 31.4691 31.80082 169, 3 -B.1 26 48632
8.4 15 183. 4211 183.5762 183.422¢  10.3 1.9 3.500876
257 18 169.1922 169.1491 169.10918  25.2 -0.5 0.257588
24.8 19 171. 5058 163, 9358 171. 4846 22,8 -2.0 4. 04A388
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C-DP4+ oz
FHE (%)
TTHIRS
1 180, 0855 179, 39aY 130,
2 162. 2092 162, 207 1A3.
3 119,471 119, 2253 119,
4 131.5189 12A. 5796 125,
5 152. 0254 152, 3862 151.
6 166, 7393 166, Todh 167,
T 171. /366 171. 8303 172,
8 49,1431 45,1908 49,
5 45, 8797 459, 85ET G0,
10 73,3047 73,2173 T3,
11 T4, 3954 T4, 229 T4,
12 32,3002 32,4087 32
15 183, 2691 183, 53111 183,
18 1708333 170, BRZZ 170,
19 17008167 173,429 170,
D-DPd+ (e 1
ME (%) 43, 71
TRS I  HERS
2 75 1 180.2724
3 20.4 2 163. 2075
4 82.4 3 119. 3895
5 489 4 130. 8518
10 44.8 5 149, 8282
1 20.5 & 165. 0989
6 19.1 T 171.7321
7 151.2 8 49,0538
8 149.6 9 5. 0243
9 116.3 10 73,1436
11 119.2 11 74,7216
12 174.4 12 32,3298
13 8.4 15 133. 1468
14 25.7 18 169, 5078
15 24.8 19 166. 5975
17%6% 1
100.0
P
an n e?
= o- 07
P

1 2 3
44.09  45.64  10.27
WEE HEE HE-Z BFEAR O FHE RNSE
2023 180.0114  13.8 6.3 40,2929 40,0939  6.33
4725 162. 5267  32.2 2.8 T.734724
4602 119.3578  7T.4 -5.0 24.54319
3654 128.0407  67.4 18.5 3421639
3173 152.1173  43.1 1.7 2803582
0637 166.7978  27.7 -1.8  2.23019
0491 171.7697  22.5 3.4 11.48881
6786 49.21987 151.0 -0.2  0.044599
1833 49.90038  150.3 0.7 0. 455979
0317 73.23677 125.8 5.5 90. 36292
4869 T4.33017  124.7 5.5  29.80568
4169 32,3617  168.7 -5.7 32.88559
3217 183.2937  10.4 2.0 4.024149
9527 170.8588  23.4 -2.3 5. 0BEGTS
4962 171.976  22.3 -2.5 6. 385191
2 3
47. 8 3. 49
MERFE HWE{E HE-ZTE BTR O OFHE  RMEE
180, 284 180. 3146 180. 2794 13. 6 6.1 36.80384 34, 31307 5. 86
163, 2105 164, 0306 163, 2377 3.4 2.0 4.144129
119, 3744 119, 9471 1194017 TT. 4 -h.0 28, 00233
130, 8545 131. 05881 130. 87459 [STal: B.5 271. 248
145, 8482 150, 3028 149, 8543 45. 5 0.7 0.447268
165. 0945 164, 9611 165, 092 2005 0.0 7.46E-08
171. 7093 172,340 171. 7426 22.8 3.4 11.681%95
49, 04592 49, 7617 49. 0T631 151.1 -0.1 0. 0036T9
50,0422 B0, 2754 50, 04162 150.1 0.5 0.277906
T3. 1433 T3, 2299 T3 14047 125.9 9.6 92.17211
Td, T297 T4, 6884 T4. T2431 124. 2 5.0 2546399
32,3228 32.4922 32033212 168. 7 =BT 32. 85308
183.1919 183. 16 183, 1688 10.5 2.1 4.566521
169, 5435 169. 9169 169, 539 24. 8 0.9 0.7596T1
166. 6036 166, 9342 166, 6122 27.9 3.1 9.893776
A
ol
o
0.0 BOO 1000 1200 1400 1600 1BOD 2000
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B

y=0.9876x + 0.4574
R =0.0001

0.0

200.0
1B0.0
160.0
1400
120.0
100.0
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&0.0
40.0
200

1000 1200 1400 1600 1BOD

y=0.0847x% + 3.0492 i =
R?=0.3885 _ T

200.0

0.0
0.0

200.0
1800
160.0
140.0
120.0
100.0
80.0
&0.0
40.0
200
0.0

200 16000 1200 1400 1600 1BOD

y=097640+ 41171
R?=09913 ..."® |

2000

0.0

BO.0 1000 1200 1400 1600 1BOD

B 10 /L& 1 1) DP4+ T R
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7o LT o
\/ \ \§/ = Current Data Darameters
Il R I NAME m2g-38a
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20101028
Time 11.28
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
D 65536
SOLVENT cpels
NS 16
Ds 3
SWH 15015.015 Hz
FIDRES 0.220111 Hz
20 2.1824322 sec
RG €1
DW 33.300 usec
DE 6.50 usec
TE 573.2
DL 2.00000000 sec
TDo 1
CHANNEL f1
15
10.50 usec
~4.00 dB
500.1320744 MHz
IF% 6 | F2 - Processing parameters
sr
e 500.1300104 MHz
WDW no
ssB 0
LB 0.00 Hz
GB 0
BC 1.00
»
| |
7 S J\__,MJ ‘
B
| |
o H = |
o = bt I
- - -l e
T T T T T T T T
9.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 ppm
#1211"H NMR (500 MHz, CDCI
B & ( z, 3)
o oo nw < 0w oin doow o
& Q =3 of 3 @ o in @5 R
R 6% e = @ oo @100 o 0
ao Na aw « ok Aot co
\/ | | NV \ \/
\/ | \ \ﬁ Current Data Parameters
I I It l NAME m2s-38a
EXENO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20101028
Time 11.2
INSTRUM spect
PROBHD 5 mm QNP 18/13
PULPROG za30
65536
Il\/le 14 | SOLVENT cpc13
s 16
D8 2
Swn 15015.015 Hz
FIDRES 0.229111 Hz
20 2.1824322 sec
G 64
oW 33.300 usec
DE 5.50 usec
TE 573.2 K
1 2.00000000 sec
00 1

PL: -4.00 dB
SFO1 500.1320744 MHz
2 - Processing parameters
s G
SF 500.1300104 MHz
WDW no
ssB 0
B 0.00 Hz
GB 0
BC 1.00

9

WOW R Wk

3.0 2.0 1.0

E11-1 1L&9280H NMR B (K i)
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g b = 1 Fj i Tooggs s Current Data Parameters
\ V) / NAME m28-38a
\ ‘ ‘ \/ \ EXENO 2
| It i PROCNO 3
F2 - Acquisition Parameters
Date_ 20101028
Time 11.50
INSTRUM spect
PROBHD 5 mm QNP 1H/13
DULPROG 2gpg30
TD 65536
SOLVENT cDC13
NS 441
DS 1
Sl 43859.648 Hz
FIDRES 0.669245 Hz
20 0.7471718 sec
RG 18390.4
D 11.400 usec
DE 6.50 usec
TE 300.0 X
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f£1
NUCL 13C
p1 8.20 usec
PL1 -4.00 dB
SFO1 125.7703249 MHz
CHANNEL £2
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 82.00 usec
PL12 15.00 aB
PL13 13.36 B
PL2 -4.00 dB
SFO2 500.1320005 MHz
F2 - Processing parameters
SI 32768
SF 125.7577897 MHz
WDW EM
s 0
LB 3.00 Hz
GB 0
BC 1.40
T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 10 ppm

B12 {L&2693C NMRE| (125 MHz, CDCl; )

@

5 - - oo
© = R

] . 4

pi- n - LR

T
180 170 160 150 140

E13 & Y2DEPTE
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E17 L& Y2NOESY B

Current Data Parameters
NAME m2s-383
EXENO
PROCNO

F2 - Acquisition Parameters

2010;

0.00010503 sec
2.00000000 sec
0.00020000 sec
1.00000000 sec
0.00023680 sec

0.438800

1 sec

CHANNEL £1

1m
10.50 usec

21.00 usec

-4.00
500.1318890 MHz

-40.00 %
1000.00 usec

F1 - Acquisition paramete:
NDo 1

™ 256

sFOL 500,1319 MHz
FIDRES 16.495989 Hz
o 8.444 ppm
FIMODE states-Te

P2 - Processing parameters
sI 1024

sF 500.1300108 MHzZ
wou CSTNE
sse 2
LB 0.00 Hz
e 0
Bc 1.40

- Processing parameters

states-TPEL
500.1300108 Mz

QSINE

3

0.00 Hz
o



{ |

|
N M _

E17-1 L& Y2INOESYE (JERHE)

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance =5.0 mDa / DBE: min =-1.5, max =50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

81 formula(e) evaluated with 2 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-50 H:0-1000 O:0-20 Na: 0-1

m28-38A 26 (0.240) Cm (21:41)

1: TOF MS ES+
2.72e+006
269.1163 541.1227
19 11301601 2291301 0% 1223 441.1384 6151417 6801608 763.1795 g37.1981 911.2170 985.2364
: - b e T T T T T O T
100 200 300 400 500 600 700 800 900 1000
Minimum: =18
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE 1~PIT Norm Conf (%) Formula
269.1163 269.1154 0.9 3:3 6.5 706.4 ¢.087 921.63 C15 H18 03 Na
269.1178 =l 5 ~Di 6 9.5 708.8 2.481 8.37 €17 H17T @3

E18 &2 HR-ESI-MS &

28
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__Huclei

sp2?

Eperiment

Lo T o R s R T o o AT s R T T s R s T s R R R

b=

14
28. 9
144, 4
137.5
49, 9
27,49
135
135, 2
188. 8
aZ, B
38,7
178.6
18. 6
ab: g
23,0

d100. 00%

d 0.00%

Isomer 1
179.1
164. 3
a0, 7
GBl.0
142, 7
165. 7
Ba. T
Bl. 2
¢, 0
142, 9
1537
27. Bk
176.1%
178.18
170. 85

Isomer 2 |

178, 2
164. B
al. 4
Bl1.0
142, 0
166, 0
Bl. 6
B, 8
3.3
142, 8
152, 4
28, ¢4
176 77
178, 25
170, 86

Isomer 1

Isomer 2

sDP4+ (H data)

4100. 00%

A 0. 00%

sDP4+ (C data)

493, 87%

A4 6.18%

sDP 4+ !all data)

uDP4+ (H data)

4100. 00%

A 0.00%

il 50. 36%

il 49. 64%

uDP4+ (C data)

gl 48 18%

il 51. B2%

DP4+ (H data)

DP4+ (C data)
DP4+ (all data)

il 48. 54%
100. 00%

i 51. 46%
dl 0. 00%

93. 38%

il 6.62%

100. 00%

dl 0. 00%

30



g 1 2 3 4 5 [
ME (%) 1T 16: 82 36.8 1.78 19.17 B3
TWS 2-TRE HERS MES HEE #E-T BFH P9E  RMSE
2 14.0 1 179.128% 179.1803 17%, 0081 175, 3501 179,205 179 159 179.1138 i4. 8 0.8 0.622323 6. 321268 2.581
3 28.0 2 164, 3352 164, 3233 164, 2319 164, 4473 164, 5359 164, 2542 164, 3254 30,3 1.4 1.934847
4 144.4 3 50,2935 50, 3503 50, 6493 50, TE4 51.334 B0. 7707 50,6835 145. 5 5.1 2554419
5 137.5 4 B1.1827 61.1619 61.0699 B1.0048 §0.7947 61,1076 61. 04598 138. 6 Tl 1.13458
10 49.9 5 142, 9982 142, 9802 142, 6393 142, 964 142, 1808 142, 9668 142, 669D 53.0 3.1 9.622285
1 27.9 A 1FA5.4ABA  1FG.47AS 1A5. 5131 16H. 4332 1F6. 2717 165. 62 165. 6539 28.9 1.0 1.004207
[l 136.0 T B3, 3433 A3. 3043 FA1.5751 B3, HdE4 64,331 Bl. 4744 B2, 72422 136. 8 1.8 3. 344707
T 136.2 8 Bl. 8967 Al. B59 AO0. 3143 B2 273 F2.0138 79, 9164 B£1. 14447 138. 5 3.3 10. 65EBZ
8 198.8 9 A. 5805 H.5795 3.4707 4. 0577 2. 3222 3. 3445 3. 974804 198. ¢ -0.4 0.136586
g 52.8 10 142. 7708  142. 7629 143. 0262 142. 5398 143. 1652 142. 8163 142. 9389 a2, 7 0.1 0.014384
11 38.7 11 156. 8088 156.8572 151, 5188 153, 7349 154, 1892 150,147 153. 7316 41. 4 2.7 T7.307632
12 178.6 12 26,2388 26,2384 25,0226 28,9273 27.9742 28, 78T 27.8A422 173. 4 -5.2 27.2355%
13 15.8 13 175.3966 175, 3845 175. 6187 175. 5857 173. 8593 175, 95258 176.1021 17.9 2.3 5073314
15 14.7 17 178.2202 178.2161 178.1427 178.2275 173.190%5 178. 1828 178. 1821 15.8 1.1 1.135753
14 23.8 18 170. 7977 170.8189 170.8%2 170.8%95 170.9242 170. 8481 170. B5lA 23. 3 0.0 0.002288
_—h = A x = x x T =% .
RS 2-TE HEH=S BtEE HE-T BER O FiIE RMSE
2 14.0 1 14. 6 0.6 0420265 T, 52226 2. T4
3 25.9 2 30,1 1.2 1, 338799
4 144, 4 3 148. 7 4.3 18, 45877
] 137.5 4 138. 7 1.2 1.3R3381
10 49,9 ] 53. T 3.8 14, 80543
1 27.9 2] 28.5 0.6 0.369195
a1 135.0 T 138.0 3.0 9,014554
T 135. 2 a 138.9 3.7 13, 46209
& 195.8 =] 199, 2 0.4 0.139821
] h2.6 10 2.9 0.3 0.0p4522
11 38, T 11 42, T 4.0 15, 75446
12 175.6 12 172. 8 —-h5.8 33. 91816
13 15.6 13 17. 3 1.7 2. 7260524
15 14. 7 17 1555 1.0 0. 994355
14 23. 5 13 23. 4 0.1 0.003592
il - o e
A-TTEB vs 2-2L501E
150 0
y=0.9923x + 1.B18
200.0 RE=0.995 .
i
150.0 o
+ --.
—
50.0 ¥
= -
.- i
&
0On
v
nn COn OO0 W0 0 FE0 N

0.0 20.0 100.0 150.0 200.0 250.0
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Ln
=1
=1

7.260
7.053

Ln
=]
=
=
=1
=

(=]

150.0

2000 25

E20 thEY2KIDP4+3HT 45 R

VNI NOVOMOHE MV I OLANO O

Ao OUEVIINAAN OO0~

FONYOONUNMMONN D0 ®

s A e e e e DO B
|

4.468
_—3.653
———— 3.639

W2

Current Data Parameters
NAME

m28-38b
EXENO 1
PROCNO i
F2 - Acquisition Parame
Date_ 20101217
Time 8.05
INSTRUM spect
PROBHD 5 mm ONP 1H/13
PULPROG 2g30
™ 65536
SOLVENT cpel3
NS 1s
DS 2
SWH 15015.015
FIDRES 0.220111
20 2.1824322
RG 64
W 33.300
DE 6.50
TE 300.0
D1 2.00000000
TDO 21

= CHANNEL f1

5;
L

“. w "

A "
[— ) J 1) [
@ = (=3 o [~ — o[ |n] | 0
~ ~ o = |e o| |of~|a|a] [m] o
< o - ol | el allolelel o] o
T T T T T T T 1
8.0 7.0 6. 5.0 1.0 3.0 2.0 ad ppm

E21 &30 H NMRE| (500 MHz, CDCl; )

32

ters

Hz
Hz
sec

usec
usec

sec

NUC1 1H

P1 10.50 usec

PL1 -4.00 dB

SFO1 500.1320744 MHz

F2 - Processing parameters

sI 32768

SF 500.1300135 MHz

WDW no

SSB a

LB 0.00 Hz

GB o
1.00



1.570
1.563

T—1.540
1.341

_—3.653
———3.639
_——1.880
B %15

w
=
=
o
|
|
|
|

————2.683

il

0.899
o053
——0.525

199.03
144.49
77.02
76.76
52.82
——50.01
29.70
28.94
——27.94
————23.65

_—137.47

77,27
—16.22
= 14.83
TT——13.98

—

1.0 ppm

Current Data Parameters
NAME

m28-38b
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20101028
Time 10.52
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 29pg30
D 65536
SOLVENT cDC13
NS 709
Ds 1
Swn 43859.648 Hz
FIDRES 0.669245 Hz
20 0.7471718 sec
RG 18390.4
DW 11.400 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
- CHANNEL f1 =
13¢
8.20 usec
-4.00 4B

125.7703249 MHz

= = CHANNEL f£2 =
CPDPRG2 waltzl6
NuUc2 1"
PCPD2 82.00 usec
PL12 15.00 dB
PL13 13.36 dB
PL2 -4.00 dB
SFO2 500.1320005 MHz

F2 - Processing parameters

sI 32768
SF 125.7577880 MHz
WDW EM
8sB 0
LB 3.00 Hz
GB 0

PC 1.40



B22 {k&30913C NMRE| (125 MHz, CDCl; )

135.72
52.82
38.72

E23 & Y13 DEPTE
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150
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E25-2 A3 HMBCE (ki)
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E27 & Y3HINOESY B

41

3:0 2:5 2:0 1:5 1:0

Current Data parameters
NAME

EXBNO
BROCNO

m28-38D
&

F2 - Acquisition Parameters
Date_ 20101222

216

GRADIENT CHENNEL

8.39
spect

5 mm QNP 1H/13
noesygpph

24

coes

0
2.00000000 sec
0.00020000 sec
1.00000000 sec
0.00025200 sec

256
0.49880001 sec

~4.00 aB
500.1318440 MHz

SINE.100

-40.00 ¥
1000.00 usec

F1 - Acquisition parameters
NDO 1

el
FnMODE

256
500.1318 MHz
15.500992 Hz
7.934 ppm
States-TPPI

F2 - Processing parameters

st
sF

24
500.1300122 Mz
osTNE
2
0.00 Bz
0

1.40

- Processing parameters
n

2
states-TPPI
500.1300122 Mdz

0.00 HZ
o




T T T T T
3.0 2.5 20 1:5 1.0 ppm
E27-1 (LA W3KNOESYE (BUKiE)

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
81 formula(e) evaluated with 2 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-50 H:0-1000 0:0-20 Na:0-1
m28-38e-1 28 (0.255) Cm (11:34)
1: TOF MS ES+

212.1194 T

12,
%3 R 389.1703411,1752 515.2410 352052 ©89.1580 763.1768823.33685,4 5147 s
! T e T T T 1
100 200 300 ‘ 400 500 600 700 800 900 1000

Minimum: =1:5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mbDa PPM DBE i-FIT Norm Conf (%) Formula

269.1159 269.1154 0.5 T 6.5 816.5 0.017 98.35 Cl5 H18 03 Na
2RG 1178 -1.9 -7.1 9.5 820.6 4.105 1.65 €17 Hi7 03

E28 &3 HR-ESI-MS &

42



%#Transmittance

681
674
se-f
ss—f
sa—f
631
s:z-f

611

52—5
51-2
soé
49—3
48-2

474

! .
4000

3737.30

3745.79

. v .
3500

—_—

2930.64

. ' -
3000

2360.31

1654. 59

. ' . . . . ' . - - - ' -
2500 2000 1500

Wavenumbers (em-1)

1280. 33

. . . . . . '
1000 500

E29 L& PI3HIRE
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H
Bm.&mm?"ﬂb

[

]

__Huclei | sp2? |[xperimental Isomer 1 | Isomer 2
C 13.9 178.1 179. 2
c 28.9 164. 3 164. 6
C ¥ 144. 4 an. T 1.4
C ¥ 137. 4 1.0 Bl.0
o a0 142. 7 142. 0
C 28 16a8. T 166.0
C ¥ 13,7 BZ. T Bl. A
C ¥ 130 4 Bl. 2 BO. 8
o 1949 4,0 3.3
C aZ. 8 142.9 142. 8
C 38. T 183.7 152.8
C ¥ 178. 6 27. 86 28. 44
o 16. 2 176,159 176, 77
C 14. 8 178.18 178. 24
C 23. 8 170, BA 170. BA

Isomer 1 | Isomer 2
sDP4+ (H data) #100.00% |4 0.00%
sDP4+ (C data) il 96. 56% | 3. 44%
sDP4+ (all data) 4100_00% | 0.00%
uDP4+ (H data) il 50. 36% |4l 49. 64%
uDP4+ (C data) |4l 75.62% |4 24. 38%

[75.89% |i24.11%
DP4+ (H data) 100. 00% |40 0. 00%
DP4+ (C data) 98_87% |4 1.13%

DP4+ (all data)

I 1
HE (% 10. 38
= - HEHRS

13.9 1 179. 0681
8.9 2 164, 3594
144.4 3 50,2936
137.4 4 61,2684
50.0 5 142, 7261
27.9 6 165. 7256
135.7 7 63.6823
135.4 8 62,3643
199.0 9 47149
52.8 10 142 8313
38.7 11 156. 2881
178.6 12 26,7672
16.2 13 174. 1641
14.8 17 178. 2328
23.6 18 170. 9051

100. 00%

il 0.00%

2
4. 26

¢
35

3 5 2]
60.15 1. 21. 27 z2.61
NER
179. 0484 179, 2067 179, 1000 179, 2449 179,231 170. 2478
164. 5894 164.5093 164.4272 164.645¢ 164. 4089 164. 0525
50.4602 51.5705 50,4331 51,7553 51,2334 51. 40617
B0. 7697 61.0116  AL. 303 B0. 7383 60, 9477 BO. 97057
143. 0181 141.7695 142. 9417 141.7119 143. 0443 141. 9586
165. 6832 166.1442 165 555 165. 9993 165. 6674 166. 0302
59. 8408 61.3307 £3.8828 61.288 63. 9652 61.604%9
63.6708 B0.0198 6Z.2613 59.906%9 6Z. 064D B0, 77847
3.8102  3.0366 4.5075  3.0805 26909 3. 260726
142. 7005 142,818 142. 6892 142. 7905 142, 8932 142,811
159, 139 151. 9562 153, 1079 150. T665 153, 0265 162, 5243
27.3044 28.90972 28.9651 Z2V.933Z 27,0213 2B.44136
171. 609 177.1037 174.5408 177. 7485 178. 7759 176. 7654
178. 0326 178.271 178.147 178. 2354 178. 2662 178. 2475
170. 9421 170. 8423 170. 9683 170. 9054 170. 6481 170. BA31

44

HIE
14.6
30.1

148.7
138.7
53.7
28.5
138.0
138.9
198.2
52.9
42.7
172.8 =
17.3

15.7

23.4 =

o BFH RO

RMSE
0. 959921 7. 025762
1. 338799
18. 45277
1. BOBS0Z
14. 04588
0. 369195
5.30116
12. 03446
0. 03025
0. 002917
15, Thdd6E
33.91816
1. 108061
0. 804902
0. 02558

2. 65



XEws 3-XREE HEHS o-HEHE TE-FR BER Fi9E
2 13.9 1 14. 8 0.9 0,730098 5, 928091
3 28.9 & 30,3 1.4 1.934547
4 144, 4 3 1495 5.1 25.54419
5 137.4 ¢ 138.6 1.2 1.412893
10 B0 0O a D30 3.0 9.011889
1 27.9 6 28.9 1.0 1.004297
5 136, 7 T 136.8 1.1 1.274311
T 136.4 a 1365 3.1 9. 390085
8 199, 0 9 158, 4 0.6 0.324416
=] B2.8 10 S -0.1 0. 00/41
11 38,7 11 41. 4 2.7 T.30783E
12 178. 6 12 1734 -5, 2 ZT. 23559
13 18. 2 13 17.49 1.7 2. T3043Z2
15 14.8 17 15.8 1.0 0.932609
14 23.6 13 £3.9 0.1 0.021854

A-THEE vs 3-TLLelg
250.0
_ y = 0.992x+ 1.7049
A Rt =0.9989,.
-
150.0 o
."'-..
100.0
50.0 "
=
e '-'
oo 50.0 100.0 150.0 200.0
B-1+ &8 vs 3-5LR{H
250.0
o y=0.9933x+ 1.7179
200.0 R = 0.9987 " 0|
8

150.0 ¥ el
100.0
50.0 -

oY '.'

00 50.0 100.0 150.0 200.0

K30 (LEI3HIDP4+ T4 R

45
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the goodman group
university of cambridge

jonathan

Assignment of stereochemistry and structure using NMR and CP3

pEAl14.0, 280, 144.4, 1376 400 27.0 1360 1352 1088, 526, 387, 1786, 156, 147 238
8139 789, 144.4, 1374 500, 279, 1357, 1354, 199.0, 526, 38.7, 1786, 162 148,235
CCalc 145,303, 1455, 1386, 530, 280 135.9, 1385, 1984, 527, 414, 1724, 178, 158 235

CalcB145 30,1, 1487, 1387, 537, 28 5 133.0,138.9, 199.2, 520, 42.7, 1726, 17.3 157, 23 4

=3 thinks ExpA goes with CalcB and ExpB with CalcA:

ExpA with CalcA and ExpB with CalcB: 0.0%
ExpA with CakB and ExpB with CaicA: 100.0%

>3 values:

Cdata Hdata Alldata
ExpA-Calch & ExpB-CalcB -025 -387 208
ExpA-CakB & ExpB-CalcA -060 004 028

Cdata Hdala Alldata
ExpA-Caich & ExpB-CalcB 989% 00% 0.0%
ExpA-CaicB & ExpB-CaicA 1.1% 100.0% 100.0%

E31 CP3IZIT&ER: /NMNEFHHAFBLAIRRNMEE W2,
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B 32 {k&% 203 K HPLC Bt
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	图10化合物1的DP4+分析结果

