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Table S1. (Next page) Reactions of substrates 1a-15a with lipases and esterases. For each
enzyme/substrate pair, the first number is the apparent initial reaction rate in nM/s measured by
fluorescence at 10 UM substrate, 50 pg/ml enzyme, 25°C in ag. PBS with 30% v/iv DMSO, as
shown in Figure 1. The second percentage number gives the conversion of each substrate under
cocktail condition (50 uM cocktail 1la-15a, 50 pg/ml enzyme in ag. PBS with 30% v/v DM SO,
25°C, 2 h) as detemined by HPLC analysis of products 1b-15b, as shown in Figure 3. Error margins
are £10 % of value. Enzymes codes: L9: Roche Mucor miehel lipase; L8: Roche Thermocyces
lanuginose lipase; ANL: Aspergillus niger lipase 1.00 U/mg (Fluka 62294); HrLE: horse liver
esterase 250 U/mg (Fluka 46058); E1: Roche pig liver esterase; E2: Roche pig liver esterase; L7:
Roche pig pancreas lipase; PSBL2: Pseudomonas sp. Type B lipoprotein lipase 223 U/mg (Fluka
62336); MML: Mucor miehei lipase 1.3 U/mg (Fluka 62298); L2: Roche Candida Antarctica lipase
fraction B; L6: Roche Pseudomonnas sp. lipase; PSL: Pseudomonas sp. Lipoprotein lipase 1560
U/mg (Fluka 62335); RAL: Rhizopus arrhizus lipase 2 U/g (Fluka 62305); MME: Mucor miehei
esterase 1.2 U/mg (Fluka 46059); PSBL 1: Pseudomonas sp. Type B lipoprotein lipase 85,000 U/mg
(SIGMA L-9656); CVL: Chromobacterium visc. lipoprotein lipase 2832 U/mg (Fluka 62333);
RML: Rhizomucor miehei lipase 0.51 U/mg (Fluka 62291); L3p: Roche Candida rugosa lipase
purified; HPL: hog pancredtic lipase 16.8 U/mg (Fluka 62300); L10: Roche Alcaligines sp. lipase;
CAL: Candida Antarctica 3.2 U/mg (Fluka 62299); HLE: horse liver esterase 0.74 U/mg (Fluka
46069); MJL: Mucor javanicus lipase 4.9 U/mg (Fluka 62304); BTE: Bacillus thermoglucodasium
esterase 0.082 U/mg (Fluka 46054); CLE: Candida lipolytica esterase 0.10 U/mg (Fluka 46056);
CCL: Candida cyclindracae lipase 2.4 U/mg (Fluka 62316); PCL: Pseudomonas cepacia lipase 48
U/mg (Fluka 62309); L5: Roche Candida Antarctica lipase. The following enzymes did not show
significant reactivity with la-15a: L3: Roche Candida rugosa lipase; TBE: Thermoanaerobium
brockii esterase 0.15 U/mg (Fluka 46061); BSE: Bacillus sp. Esterase 0.15 U/mg (Fluka 46062);
SCE: Saccharomyces cerevisiae esterase 2.2 U/g (Fluka 46071); WGL: Wheat germ lipase 0.08
U/mg (Fluka 62306); CLL: Candida lipolytica lipase 1.0 U/g (Fluka 62303); PRL: Penicillium
roquefortii lipase 151 U/g (Fluka 62308); RNL: Rhizopus niveus lipase 2.6 U/mg (Fluka 62310).



Enzyme 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
L9 279 78% 363 81% 418 88% 309 77% 262 92% 521 80% 441 T77% 477 84% 134 82% 179 7/% 00 0% 167 87% 153 89% 171 95% 94 84%
L8 219 7% 347 82% 314 88% 274 84% 225 88% 46.0 78% 388 71% 452 76% 110 80% 145 70% 00 0% 125 82% 108 80% 93 88% 51 74%
ANL 26.1 90% 308 90% 305 93% 236 83% 163 100% 355 81% 21 81% 377 81% 120 95% 126 93% 00 0% 164 91% 146 87% 197 94% 93 79%
HrLE 2717 T79% 285 88% 116 79% 233 88% 125 82% 248 73% 90 73% 218 64% 85 79% 81 T72% 13 38% 49 64% 51 70% 41 65% 25 59%
El 58 79% 90 80% 51 7% 60 79% 70 70% 49 74% 66 66% 53 65 45 83% 52 71% 03 6% 19 54% 34 70% 13 47% 10 4%
E2 49 68% 78 66% 44 65% 40 73% 47 65% 43 64% 71 66% 55 59% 37 71% 38 58% 05 19% 20 62% 31 68% 13 48% 09 41%
L7 63 68% 233 77% 122 86% 32 52% 55 74% 69 58% 40 50% 09 20% 29 64% 53 56% 00 0% 13 33% 26 44% 10 48% 08 31%
PSBL2 74 60% 66 59% 37 69% 21 52% 26 56% 30 43% 75 60% 39 53% 19 60% 55 62% 00 0% 23 67/% 22 63% 19 60% 08 49%
MML 260 51% 216 37% 175 43% 48 25% 107 31% 91 29% 122 35% 79 34% 42 36% 66 53% 00 0% 28 37% 29 3% 27 42% 14 30%
L2 09 1% 58 30% 59 51% 208 51% 90 57% 308 49% 03 8% 06 12% 73 59% 33 28% 00 9% 02 0% 56 59% 19 45% 24 56%
L6 14 49% 13 37% 16 51% 07 23% 12 40% 19 30% 49 5% 24 49% 15 51% 46 55% 00 0% 25 53% 23 49% 12 50% 09 32%
PSL 10 31% 73 68% 18 54% 24 50% 24 64% 25 53% 02 6% 09 21% 15 5% 16 43% 00 0% 02 4% 10 39% 05 43% 03 28%
RAL 15 38% 47 43% 23 46% 15 26% 22 33% 20 23% 13 44% 08 29% 15 27% 45 5% 00 0% 21 45% 19 35% 21 51% 11 2%
MME 165 13% 191 15% 171 13% 80 16% 164 9% 164 10% 162 12% 168 10% 15 11% 67 20% 00 0% 10 8% 14 14% 08 13% 05 9%
PSBL1 10 20% 68 60% 20 54% 25 50% 23 51% 25 48% 03 7% 10 17% 15 48% 17 43% 00 0% 02 0% 10 40% 06 39% 03 32%
CVL 10 23% 32 56% 16 44% 14 30% 16 37% 17 21% 10 7% 10 13% 10 47% 18 4% 00 0% 05 17/% 10 38% 06 35% 03 2%
RML 105 26% 74 18% 59 24% 15 15% 83 10% 69 8% 74 1% 72 11% 15 23% 24 20% 00 0% 12 15% 21 18% 17 21% 09 15%
L3p 16 17% 31 15% 41 22% 18 11% 22 19% 24 16% 35 23% 32 21% 15 16% 23 31% 00 0% 10 20% 17 15% 31 23% 04 13%
HPL 13 18% 41 2% 40 43% 12 14% 26 19% 26 18% 09 17% 02 0% 10 16% 10 13% 00 0% 04 4% 13 10% 06 7% 04 4%
L10 07 7% 30 2% 13 18% 14 15% 10 26% 16 7% 03 0% 09 8% 13 21% 51 25% 00 0% 04 0% 18 14% 07 15% 05 9%
CAL 03 16% 00 9% 05 16% 05 8% 09 9% 07 12% 10 12% 12 13% 08 16% 08 9% 00 0% 07 4% 05 11% 04 7% 03 10%
HLE 08 24% 10 23% 06 13% 07 11% 12 12% 06 13% 08 11% 03 0% 05 16% 03 7% 00 0% 02 0% 04 8% 01 11% 02 7%
MJL 12 12% 12 8% 06 4% 03 3% 08 3% 05 0% 15 19% 10 6% 05 4% 08 6% 00 0% 12 9% 09 0% 08 5% 05 4%
BTE 01 9% 02 5% 01 5% 02 5% 03 3% 02 0% 03 0% 02 0% 02 0% 04 7% 00 0% 02 4% 03 5% 04 8% 02 6%
CLE 02 4% 03 6% 02 0% 03 3% 04 0% 02 4% 02 0% 01 3% 02 5% 02 8% 00 0% 01 0% 02 0% 01 2% 01 13%
CCL 01 0% 02 0% 02 0% 02 5% 03 0™ 00 0% 02 0% 02 0% 01 3% 03 0 00 0% 01 6% 03 6% 02 16% 01 0%
PCL 02 4% 06 6% 05 2% 06 2% 07 4% 06 2% 00 3% 00 3% 03 3% 03 0% 00 0% 00 0% 02 3% 03 0% 00 0%
TBE 02 5% 04 10% 02 5% 03 7% 02 5% 00 7% 00 0% 00 0% OO0 0% 00 0% 00 0% 00 0% 00 0% 00 0% 00 0%
L5 00 0% 05 7% 02 4% 03 6% 04 1% 04 0% 00 0% 01 1% 02 3% 01 0% 00 0% 00 0% 02 0% 02 4% 01 0%
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Figure S1. Fluorescence assay of selected lipases and esterases under cocktails conditions with 1a-15a. Conditions: 30
UM cocktail (2 uM of each of la-15a) in ag. PBS pH 7.4 with 30% v/v DMSO, 50 pug/ml enzyme, 25°C. See aso
legend of Figure 1.
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Figure S2. RP-HPLC analysis of reaction products 1b-15b after enzyme reactions. Left trace: reaction with horse liver
esterase (HrLE), which converts all 15 substrates 1a-15a (products 1b-15b are numbered by elution order). Right trace:
reaction with Chiralzyme L9 (note that 11b is not formed). Assay conditions. 50 UM cocktail 1a-15a in ag. PBS with
30% v/iv DM SO, 25°C, 2h. HPLC conditions see experimental section.
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Sample Name: Z. Yang ESI-MS positive mode Sample dissolved in MeOHH20/HF o (74+25+1)
+10F MS: D500 te 0./83 min from YZ__s91_B.wiff Max. 1441.3 counts
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University of Bern, Department of Chemistry and Biochemistry Applied Biosystems/Sciex Q-STAR Data Acqg. Date: Tuesday. November 30, 2004
OH C12H17N307 Mol. Wt.: 315.28
O,N NO,
e
L3 1 F e F
y2-792Proton_ns32 CDCI3 /diskO service 45 Sy e T T T
{ 33 gyt
,i N
e ON <t v WD O 09 i LY QO 5 GO i 00 INB=duvlny=1"s]
—_ mmmv—n.nonoomcmgmmmmwmgmgmgng
™~ MOONHHMOORNONOWNONNARATMANN DB T
= RBHRBINNNNANNOOB DN Hinninh T a0y
[ AN A0S 070N 0D O ) T 00T 00 03 01 09 0 T 0 09 09 0 00 NN
l\' A N -, [ JE I N | N O O T O I I I
! LN r
i
‘ ’g v
| z
| “ !
| |
i
= f ﬂ | L
= | | A Ak
[=] o ¢
z S %) 5 3
£ =] =] =] <
2l = =
e e e e —— — e S b
2.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 2.5 2.0 1.5




¥z-792Carbon_ns256 CDCI3 /disk0 service 45

—149.0154
134.1576
127.4852

§ |

5
|

|
R T A

R e e s e e e R SRR R BEmans

S7

S 3
<+ @ -

~ [=1 —mMn O o g}
C = asmn @ @ =)
mox Ceanin gl o i

= NGO ™ o] ]
L R ~NRY W N 3
[ [ |
i i

=
fo
i ¥ o 7 [N

|

e A o

Muwwwwmwmmwmm

190 180 170 160 150 140 130

Sample Name: Z. Yang
+TOF MS: 2.584 to 2.717 min from YZ_792 B wiff
1a=3.56058115291520550e-004, 10=4.68930410896064130e+000
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Sample dissolved in MeOH/H20/HF o (74+25+1)

ESI-MS positive mode

Sample Name: Z. Yang

Max. 1645.6 counts.
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Sample Name: 2. Yang ESI-MS positive mode Sample dissotved in MeOH/H20/HFo (74+25+1)
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S14

Sample Name: Z. Yang ESI-MS positive mode Sample dissolved in MeOH/H20/HFo (74+25+1)
+TOF MS: 3.834 to 4.000 min from YZ_796_B wiff Max. 888.9 counts
a=3.56061426784864790e-004, t0=5.20320572169657680e+000
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Sample Name: Z. Yang
+TOF MS: 2.467 to 2.667 min from YZ_798_B.wiff
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Sample Name: Z. Yang

+TOF MS: 3.534 to 3.684 min from YZ_798_B wiff
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Sample Name: Z. Yang
+TOF MS: 2.267 to 2.484 min from Sample 2 (Z. Yang) of YZ2_802_B.wiff
a=3.56072176639810660e-004, t0=4.7190397 16084807 90e+000
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Sample Name: Z. Yang ESI-MS positive mode Sample dissolved in MeOH/H20/HFo (74+25+1)
+TOF MS: 2.351 to 2.534 min from YZ_804_B.wiff Max. 395.8 counts.
a=3.5607 1731688485200e-004, t0=4.68930410896084130¢+000 -
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University of Bern, Department of Chemistry and Biochemistry Applied Biosystems/Sciex Q-STAR Data Acq. Date: Tuesday, November 30, 2004

15hb. N
OH CioHysN:Os  Mol. Wt.: 389.4

OH
O,N NO,

yz-805Proton_ns32 CDCI3 /diskd service 57

i} [=] - (I’ﬁﬂ"—l

£ a fsf G k:

Ao NN £ M N '
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6:0 5:5 510 4.5

(ppm)



S27

¥z-805Carbon_ns256 CDCI3 /diskD service 57

148.7426

WMMWMMWWMMMMWNWWM o

‘lﬁw\) r

3
‘\

190

180

170 160 150 140

Sample Name: Z. Yang
+TOF MS: 3.668 to 3.901 min from YZ_805_B.wiff
a=3.56074800750573060e-004, 10=4.94546106209600110e+000

220 .
21.0
200
19.0
8.0
17.0
180
15.0
140
13.0
120 0
11.0

Intensity, coﬁnts

10.0
8.0
80

| 149.0248
7.0 |

80 1329054

50 .

i
40 ||
I

30 “

Y 157.1044 187.1066
| 160 98%? ‘\171 1212 220.2102

00,\”””\" TIRIRARRE.
140 180 200

254.1118

260

iy

1 60 220 240

University of Bern. Department of Chemistrv and Biochemistrv

230

120 110 100 90

ESI-MS positive moede

376.1534

390.167

330.1544

vﬁJw QUL T e J«l»w- Lulwwmmmww

T T T T T T T T .mmwrrrrv—rrwnn—ﬁrwwrwwrm—rrrrrrrrrmm—y—wrrrrmwrm

130

412.1518

—71.6919
T 66.4581
— 56.0568

-52.3692

T 32.2446
—27.0109
T 22.5213

e

T T T T T T e

80 20 10

70 60 40 30

Sample dissolved in MeOQH/H20/MHFo (74+25+1)

Max. 23.3 counts.

398.1345

609.2812

2951428 37811638,

344.1910

h
T
300 320 340 360 380
miz, amu

Aonlied Biosvstems/Sciex Q-STAR Data

1
1 It
400

400.1228

611.2891

‘ 460.1137

I . L
420 440 480 480

4820358
wli ' ' ' e LR

500 520 540 560 580 600

620

Aca. Date: Tuesday. November 30, 2004



S28

Mol. Wt.: 541.55
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Max. 733.1 counts.

Sample dissolved in H2O/ACN (1+1)

ESI-MS positive mode

381.2948

353.2614

5,794306300497 187608+ 000

2151190

739.6035

750

650.2492
683.5347

609.2812
557.1426 6232538

550

427.2972

393.2899

350

L

173.0685

0

733
700
650
600
550
0
150

+TOF MS: 0.283 to 0.417 min from YZ_810_N_B wiff
3.55806956047130640e-004, 10
2

Sample Name: Z. Yang

a

S35

100
50

800

711.6747

700
Acq. Date: Tuesday, December 14, 2004

(0]
(@] Ca3H33N30; Mol. Wt.: 583.63

650

800

500

miz, amu

450
Applied Biosystems/Sciex Q-STAR Data

400

300

250

NW
OH
NO,

213 ‘ogo 2731880 g

200

150

ay
University of Bern, Department of Chemistry and Biochemistry

ON” :

yz-811Proton_ns32 CDCI3 /disk0 service 86

6a

ey
@
bl
-
—
)
T

SSST'C\

0
I
~
i
(2]

T

Y80’y
8Z0T'¥
80T &
PEIT &
ECET'V
T9ST'¢

S5.L°9
6908'9

n
—
<
pecsl
™~
L
T

8z g
sesz'g-|
Tp/5°8

9€86"L

95708
P08

8CYT'8 —
SELT'8—

TH{S'8 -
6£85°'8

B

= 9797°T]

(ppm)

—_—

000°T| @
<]

(ppm)

eaB2IUT [

55 50 45 40 35 30 25
(ppm)

6.0

6.5

9.5



S36

yz-811Carbon_ns512 CDCI3 /disk0 service 86

TR =ONORNONOY =Nt T
O WML w= I SF WD (N = VOO QY 0D v I~ & Oy
MT=OWnNOMLNWQMNWNM MM
B A G0 O I e e O
MOV AORONNNOWN S S S < <F M0
Mmool NN A
o v e ] v v v v v v v ] v ] v e -]
A O O O e L))
i R a1 0 TR
3
2
ol
3
r ¥
; ‘

R e m——

o <
weN —
NS ™M
S M
s S
0w w
g ‘
lr
[ S
ﬁw’\r\
76 ey
v
L

el < QT MOMNO
[\ ~ —HEOWOLIN
(o) < TOoOMNMOoN
N m BRHOoY
m (=] NN OON
wn < [aploaRas Nal ol Nl
! |

Tt
T
=

L4
%ﬁ <
3 é‘?
)
{/\

y

o i

o st WMLWM kA Ay I g

200

180

160

Sample Name: Z. Yang
+TOF MS: 0.917 to 1.084 min from YZ_811_N_B wiff
8=3.55801612566747430e-004, t0=5.79430630949718760e+000

928
900

850

800

750

700

650

600

550

Intensity, counts

500
450
400
350
300

250

200

150

100

50

2151214
200

271.1047
250

149.0197
150

oy

University of Bern, Department of Chemistry and Biochemistry

140

120 100
(ppm)

ESI-MS positive mode

381.2969

341.3006
300

353.2610
360 400

miz, amu

Applied Biosystems/Sciex Q-STAR Data

80

450

60

3§9.1482 427 28954553324

500

40 20

0

Sample dissolved in H20/ACN (1+1)
Max. 928.4 counts.

584.2404
i
585.2448
| 6082068
]
5542286 566.2281 'L 6092812
550 500 650

Acq. Date: Monday, December 13, 2004



S37

‘O C32H31N307 Mol. Wt.: 569.6

Ao
o
o}
NO,

N

7a

yz-812Proten_ns32 CDCI3 /disk0 service 74

65102
£150°L

6278 L~
088’ L /_

J

3
|
!‘(L;A_.m

|
|
"

T
|

3

\
)

n

Il

By

e 72 214
-
lu

b
|
|

Y,

9956°L N —————

+086°L -
rR6'L
#£00'8
89106°8
8ro'e
9450°8
§940'8
96.0'8
6580'8 -
¥880°8
ZLO0T'8
9111’8
TTPT'8 -

0

|esbajur

2.5

(ppm)

yz-812Carbon_ns512 CDCI3 fdisk0 service 74

0Z10° 1T —

6TSL°0C—

PP9S 97 —

2THS'CE
GL9S'EE =

1269°€4 —
950’5658 —

006559
TIS£'79 =

7€9L°0CT -
£69T'ECT
BEEV'EZT
£908'VCT
BEI6'PTT
QET0°STT -
¥S0°SCT
SCT6'STT
066/°9CT
£€0E°LCT |
TCSY L2
LE89°LTT
TL1L°8TT
€5T0°0£T -
€L18°0ET -
SOLETET -
£295°€ET
PETESET
£0ST'8ET
St66°8ET
£L6T 6T

TE8T'ELT —

A

T TamT

T

\
{ M
i b

3
|
Y

160

200

W‘WWWMWWWWWWWWWM

80

100

120

140

180

{ppm)



S38

Q.5

8.5E4
1.0

1
1.5

8809°T

L ) B

569
(=)
M~
[ss B
@l
e

===l
2.0

~NO
<+ o
O <+
©0
i
ol
i1

CEI121304
T
2.5

)
]
-]
A
—

L
T

54 Cal:
x8.00
S
:
3.0

=]

A

I

I

bl
L
o

™,

e

150 +4
T
3.5

1Ll

:HALL
400
4.0

-
CagHsN3O, Mol. Wit.: 583.63
[=]
8
ol
L

4.5

5.0
(ppm)

——
5.5

—Q

o 2 « O
 — —

o o

425630 TIC:4339877 Flags

I

226
|
L

6.5

i
213
i
0

189

bkl m\‘h | ‘\

7.0

A

105 127-1_12 Win 90PPM Acq:13-DEC-2004 10:19

Y2_812
J“MJM H\ ‘
00 150
N

\v//\\r/“\c
OH
NO,
[+o]
Y
WO
|

File Text:Yang
’4
}
71
50

91
:
1
yz-813Proton_ns32 CDCI3 /diskO service 75
™~
o
n
S
@0
L

86

\
\
\ !
|
U{“

AutoSpecQ EI+ Magnet BpM:215 BpI

95
90
85
80
75
70
65
60
55
50

File:Y2_ 812 Ident
45-
40
35=
30
25
204

100%

9.5

T T T

Iv0T°8 ]
T1pT'8 _TmBE

8a



S39

yz-81300Carbon_ns512 CDCI3 fdisko service 750

— OM=EOMN=ONWNNINM OO0
(o) oqommmﬁr\mﬁmmr-cow\cwcommv o < a N W -
0 NEO=NOTDRONNHINO T P S ™~ Qo o~ i NSO~ 0 ol
g SOAMORAOITMNROANG G N g @ IReR &3
® ELNENRRARNNRRNELNIRRS PN ¢ N MNSE © o
el L L L) ‘rJ | ) H |
| B e 1 0 |
‘
‘ 19 L2 ¥ w4
al 1
i1 « g i Ity 17
i
b
b 1%

190 180 170 160 150 140 130 120 110 100 90 70
(ppm)

RN ot \zwmwmmm«wmmmwum M e nmwrmwm mw mwmrm m M Wwwwwm
80

Sample Name: Z. Yang ESI-MS positive mode Sample dissolved in H20/ACN (1+1)
+TOF MS: §.167 to 0.333 min from YZ_813_N_B wiff Max. 1190.4 counts
a=3 55801437374745240e-004. 10=5 794306309497 18760e+000

1190 584.2414
1150

1100

1050

1000 |

950
900
850
800
750
700 i
650
600 381.3001
550 |
500
450
400

Intensity, counts

350

300

250
200

150 |

100 ‘ 2151240
| 50 3532630 | ' Y| e0a2812
! o» 149.0211 1 257.2332 2672514 341.2972 3§9.1351 4553360 586,2330 | .
140 160 180 200 220 240 280 280 300 320 340 360 380 400 420 440 480 480 500 520 540 580 580 600 620 640
m/z, amu
University of Bern, Department of Chemistry and Biochemistry Applied Biosystems/Sciex Q-STAR Data Acqg. Date: Monday, December 13, 200



40

o

K

%‘O C34H35N307 Mol. Wt.: 597.66

N
WO
OH
NO,

O,N’ :

yz-814Proton_ns32 CDCI3 /disk0 service 87

%9a

1

LN

G
~ V«\
N,
=
62187 L
98e8°/
92v6'L
- l/’
T —
S 2
79108 S—| @
9520°8 — T PRETT
7890°8 —— e
0s80g 7 ——————S8r0 T,
25908 /- ————TPTT| §
0b60°8 -/ —_
8perg ~ ——=—==— 9911 ¥
TIST8—— - ——="GBI60
% :
R
L oo
€SbT'8 —— S
0978 — ——
L
|ebour | ®
E
Y8rS 8 — — 000°T ey
855'8./ =

(ppm}

I

eiB2iu]

6.0 50 4.
(ppm)

6.5

7.0

5.5

9.0

9.5

¥2-814Carbon_ns512 CDCI3 fdisk0 service 87

TTOP'CT —

8LES'CC -\,
£509°'9¢2 .
98/8'9Z

=
CEEQCE
wmmw.mm%‘l

V869 —
9PS0'TS —

SZvb'89
£L15°60 =

LLGYBTT -
019121

6¥TLECT
6TEL VT —
S8PLYTT —
6558°¢CT
9506"¥¢T
[146%CT
ateg sz 4
7£89°92T -
20LT ieT
62GE/ZT

YEELTT
LTI BET -
0916°62T

£292°0ET
PETE'TET |
B0EL"GET

YZTL9ET |
2905 LET
62£0'8vT

P

L

£8ESELT —

P4
|
WMHJWMW

f
|

S

b g,
1
WIMWJLMJJ

2
g @

7
L

-

¥
¥

5

3 =

SR =

=~ “£

=

z

nv\.u V M

) W
N

B e~ W

& S m

- =

Dy W

= 5

LT E 3

Vi =
-~ ﬂ..aH

[
i

i

L

Lt
|

13

Dot By

mmwmwmwmw

170

30

40

TTT

60 ‘

80

PP T T

100
(ppm)

AR e R

10

20

50

70

90

150 140 130 120 110

160

180

150



Max. 1672.8 gounts.

Sample dissolved in HZO/ACN (1+1}
598.2543

ESI-MS positive mode

5.764306300497 18760e+000

1673
1600

3.55805174860253280e-004, 10:
1500

+TOF M3: 1.434 to 1.584 min from YZ_814_N_B wiff

Sample Name: Z. Yang

a

HAl

g 2 0862°0 | .
g 2 5228’0 7 ]
e 04v8'0 ..
o 2.8 T 19€2'T Fa
g 2% 3 66571 8 ,
s 7 g o & 8EBT'T - 5 = == $00CC
8l 8 8 LLTET ~——1a
8 LI2E'T T
o = S9vE'T I
3 & 3 Nnmm.ﬂlﬁ - T =9l
) g 269 T e
g ¢ 8 6v65'T w===g LI 5
B > gser 1L . MHW 6Z0TC
o O J = 9]
b ' 6LE5'T . 3 JS1e0Io
< = Y795 T
g = 6985'T
® R 0z19'T
3 S 8S€9'T
& s 1799'T |
6269°T
g 08T/'T
g ﬁw” iR £4T78'L —
: 99,1 P
g < Y 9e8LT | e
. ] SST0Z < ]
59 L & ) coE0T] o
23 3 B ~ == E960°T|
2 3 © L === €950 1| &
o 8 e e =
§ & LYS6'L —_ _ _h L === i60) Y
% 64674~ e i
28 = $086'L e QL9TT L r
2 8 Ya9 6v00'8 3 o
@ = EG o P —r : [ <
& o LogE 98108 — ————"""972T ¢| ® [
p b gis - ﬁ i
* e o2 1550°8 - o [ £ =1
= 2 : . ;i RN n
g 8 5 6e90'8 ~“ieE8TZl o 0
8- B §9808— —— ————— T T o J
8 e 2 £560'8—— - - [
g ° & GETT8_— — ———=——"79L66'01 & £
g o 3 TEETB—  —— e /PG L
5. 2 9EFT'8—/ iy il
g 2 ZI9T8 — === 95§26'0 S
g8 95918 - =
o " [ &N
s 81418 £
£ g . ‘ 2
-
7 v85T'8 L r
0 & ) ] oFE0E
3 5 8907°€ | e M Fo
So % mEm.mLﬁ - == ra
28 T 052/°€ | @
" ° s i
o 9o § o
m a = 1848°€ |eaboyur [
2 3 6106°€ |
"8 5 YO16°€ -
5 o 96£6°€ |
g 5 @] 2 90£0'p |
g8 2 [(N =4 3 £160°% |
o & 5 78907
bg & 3 $620'%
84 8 e 1780 -
8o 8 g STIT'Y |
oF ) PSETH | 0000°TL Q
8 8 ZBST b : 000°TL 2
- . % pd 5 5076'9 |
§ g g 8833 ¢8&88¢cggs?’ s : ameo '
T T g g 0£58°Z ped
unoo ‘Aysuelyy 5 a mmmmmw |eaBajur
& L

10a

(ppm)



A2

yz-815Carben_ns512 CBCI3 /disk0 service 88

O MONONNCUNMNINEMATTNNMTQ
1 oNOMONONINToVVOTONTOYWN 1w e Mo NN o)
O HANOANANNTOROQRRAMOMNYINS Y @< ~Oo NINO NN )
I o g 1o e oD oo =
M ONGLI OO WNIN NN O T T 1000 M Q9 Crp ATy <
N oMM AONNNNNNNNNA NN NS @ M NGO Mo -
— e E A A A A A S AT A A A A S f-R} wnwn maaNaNc —
T N LLLLLLL\T/H_;;LJ ‘J ‘\ ,\,)/H |
1 AR r f rr |
‘?’{g
Y o R o
(’ !5 \‘;/\/\o/qw 0 o
afd, ] é Sl g
oy
if’
‘ 1 o ‘
S F| 7 ‘l»,, el ‘ £
: n
3 2t H I | ‘ | |

WMMMWMMMW WMMWM m T A T T Al v

T T I T L B R e e et o L s e s L e S L O N RN R RN RN AR R RN NN R R R

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)

Sample Name: Z. Yang ESI-MS positive mode Sample dissolved in H2O/ACN (141)
+TOF MS: 2.684 to 2.817 min from YZ_815_N_B.wiff . Max. 956.2 counts
2=3.55806780847235250e-004, 10=5.794306308497 18780e+000

598.2552
950

800
or 381.2953 i
800
750
‘ 700

2 215.1218

600

550 : |
500
I

450 ‘

Ini;ﬁslty, counts

400

350 ¢ 353.2619

‘ 300 ‘
|

200 i §09.2812

} 150 | : |

|
100 ‘

| 3811246
50 3132678 3893077 600.2565
148.0184  qg515722 124098 230.2058 G, [J890985 A2729%04553348  agroers  s242973 . ) 4,
140 160 180 ZDD 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640
miz, amu
University of Bern, Department of Chemistry and Biochemistry Applied Biosystems/Sciex Q-STAR Data Acq. Date: Tuesday, December 14, 2004

{4120 2368




A3

Ca4H3sNzO; Mol. Wt.: 597.66

OH

11a

yz-816Proton_ns32 CDCI3 /disk0 service 103

o~
™~
o
—
)
L
|

L350

wf # [
ro
2 ~N
- - ——c = "7/8VT'E[
= [ —]
ol TR ~ __ | §¥EOEF —
) .,VNVL.. - S iyl
T in
SN N === 0E80e]
2 vu _J il
lu.,m 2 w‘q&cmoﬂo
S ~—= 007 «
3@- N
mn &..y \\“\\v i
LN
o . Jgvooorgd
N LN
vossie . s T TABEE Ly
S T T 9zee ol et @
12870 — — o 00T
S [©
r \ | b
= =3 Fin
6296°4 . Fo <
0886°Z : F )
{0 L N 2
10° ——n ‘ p— <
€108 . |85 o -~ === 1007 10
1050°8 - Ry 'S E
2040'8 |~ === "9908'T[ ® i
mmnm.m»ﬁ ———=teeSOF b
20" — o
SI80°g = T Ti—=— SEOF'T[
ea0iE - = 89T Lo
£601°8 —— alee =
50418 —— [ —
Nqi.m$ ==
6YST'8 01060 ;
zootg m .. = IR
90478 | T8I0}
00878 —— ——
T€87°8 b
69618 F
€£827°8 i
e1bour | ®
° B g
9£09'8__ _ ooeT 2 &
¥219'8—/" ©

yz-816Carbon_ns512 CDCI3 /diskd service 103

2/86°0T . —

6£29°0T—
Et6°'5T ‘/r
0090°97

8667°97

92612
v105'ee —

YEOC'TS —-
rivevs —

8EPY 1L -
8CHL VL

0Lb9'6TT
6E00°EZT
£2£9'€2T
L0721 =
6TELVTT
TTESPZT
£/68°52T
PE9EHZT

§86/°57T
516592
£880"/7T -
S69ELZT
1095°82T
1916621 |
6bL0ET
9887 TET

86bT°SET
8655 /ET -
vE8C'8ET
£5288vT

0129741 —

o

¢

T T T

|
1
LJ
MG

30

40

I
WMWWWUW

%
|
.WJJW

.
|

70

*W“WWWJ

1
|

T
80

L)

TP T T T

L

|

il
iy

130

|

F 2

|

i

¥

WWWW‘”"WWWJ‘W

170

Vi
|

b

10

20

50

60

100 90
(ppm)

110

120

150 140

160

180

190



Sample dissolved in H20/ACN (1+1)

ESi-MS positive mode

Sample Name: Z. Yang

Max. 307 8 counts

4.970024047949665706+000

+TOF MS: 4.234 to 4 334 min from YZ_816_N_B.wiff
3.56803463078336600e-004. t0:

a=!

598,254

308
300

280

381.2089

o
©
&

=)
3
&

o
I
N

=3
=3
«

@
@

o =3
) I
- -

Spune 'Ausua

a
&

=]
=]

o
@©

80

40

600:25!

580:2343

395.2701 437 1892
420

353.2660
359.3144

L

340

313,263 341.2944

239.2391

216.1227

146.9270
160

|
132?054

20

5800 600 ' 620

520 540 580

500

460 480

440

380 400

360

2000 220 240 260 280 300 320

180

140

120

m/z, amu

Applied Biosystems/Sciex Q-STAR Data

Acg. Date: Tuesday, December 14, 2004

o CasHagNzO; Mol. Wt.: 603.62
o}

University of Bern, Department of Chemistry and Biochemistry

OH

N A

NO,

12a

O,N

yz-817Proton_ns32 CDCI3 /diskO service 59

=

S

T

= i i
L
~ v
-
b9
n\‘» 3 o=t
VL - (Had
- .
o & i
&3 -
~ W —— ___¥68TT|
" o === $21CT,
to A LLLT
< 3 —===IgTe|
€
o &
<+ ™ o
ES r
An L
L fa :
0Z8L. — Y SR S s
Lty — T4
O.u L
0996'¢ N
8686'L / o
0£667L _ eI 2
FrIs S —— /1T I
02908 — ___JEmeeor Ea - -
wono.m%‘ R &
060°8 ——=——"—fgg0 T ®
1260’8 —— oo
2215 0 I—— A
£601°8 €80 N
Z4T18 e P &
66+1°8 P s e =
I
omhm.wx\v l_ﬁmmuch LJ
02098 — ;”UTSD.H @ £ L
vZI98 o g
Jesba1ur

0.5

1.0

1.5

(ppm)



45

yz-817Carbon_ns512 CDCI3 /diskD service 59

a N =HOONTOMOTINOOMN TR HOW
m QYLD INGSE DN DN G T MG OO $N o w 0w ™
~ RE NN NTOOR G T OOAMNn AN I 8= g o
A MOLNAMNRNGNTQNNGANC - wn oo %o @
m GOV A O WIS ININNAG LS 0701 g N@ A
N FMEAMMMANNNN NN NSNS NN ] Mo o
— Ardrd A A Al A A A A A A A A A A A A A v i wn Mmoo
[RR LLLL\LW S| ‘/\ ‘| J
1 1 TR i
o d '
XY
r’\ ’(.\ W
" » T RV

3 E3S | ot

i

3 !

T My, e 3
¥
o
P
Gty €8 L atd
4
'
) : | L 13
| | ‘I
| «‘H‘ T i
2 b | | !
1 h ¥

|
i It

i 14
A Y 'muwmmummmw

N

P

190 180 170 160 150 140 130

120

110

100 90
{ppm)

Sample Name: Z. Yang ESI-MS positive mode

+TOF MS: 4.418 to 4.551 min from Sample 2 {Z. Yang) of YZ_817_N_B.wiff
8=3.55805683584850240e-004. 10=5.27292824206961090e+000
232 132.9054

320
300
; 280 |

260

240
220
200

180 ¢

160 1

Intensity, counts

140

120 |

100
| 80

| 60 381.2952
|
40 |
|

131.0028

2400757
[ 1881187 1991582 313.2661
. R ‘
250

20 353.2679

3642719
i ‘397‘2719

! i

o 68f.esal

350

415.3011

180 200 300 400 450

m/z, amu

University of Bern, Department of Chemistry and Biochemistry Applied Biosystems/Sciex Q-STAR Data

80 70 60 50

5153045 528:4036 543.4260 600 1945

500 550

40 30 20 10

Sample dissolved in H2O/ACN (1+1)
Max. 332.4 counts.

606.2812 1

610.2842

618.2246

| ﬁ‘ ’ 6252591 6835318

600 650 700

Acg. Date: Tuesday, December 14, 2004



$46

Mol. Wt.: 611.68

307

C3SH37N

N
\/\/Y\o
OH
NO,

13a

yz-818-2Proten_ns32 CDCI3 /disk0 service 31

0w
<O

M
ANEGH]
e

i1 L

m I

(s}

o

<

-

rm

L
LI

£056°€ |
6950 |
9/90"t |
2560t |
€501y J

4269
£956'9 -/

v6T'8

.,,:lJ
— ;\“\JWSN e
! F
> = SUTT|
i =0 CLLIE] S
> == (Il b;
r w }
T === 89T ¢
H—
PR
|
]
[ g C
[ =’ FEET]
) » ———=)siveel
vogg' L - WLJ“ Qo = 9TO0T}
7958°L LT e —57V0T
I £ ——) —
. —— et
S
16664 — _ 8
g6 lozertl o
90708, iy -8 r
SLT0'8 — === Gei17t © [
06,08 ‘ﬂ‘% i m -
808 = 10 8
SETT8_ E o
99118/ A L
TETT'g - — == 0B9CT|
(424 %:] %m et
: ~—=3086'0
I9%1°8 : s
Nﬁﬁ.mg rQ
[ @
E O e e/ OTO T |
se9T8 I\ i S
6T 8 — ] v\oi e
f [ STT
- o TE
eI
- e
J— T
0360+
_ ST T}
000°T |
__ . | b
TY65'8 — GO0 T| 2 i
oc0se_/ D0 e & | B
_TUEE [

7.5

0.5

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

7.0

(ppm)

yz-818-2Carbon_ns512 CDCI3 /disk0 service 31

LE60°TT —-

598502
£T26'2C
0bT9'97 -
8TOT'ZT -\

TEE9ZE

QEE9'EL —

6+98°15 —_
£788'ES —

£L9v°89 .
762569 =

90£4°8TT -,
CeobEer
19SLBTT =
£/68'VTT
$OE6 VLT
£120'67T -
1858571 |
Sb2L°9CT
£60€ LT
098€ 221 |
20TH'¢21 |
69/b 72T
1P89°82T
¥£56'62T
£008'0£T
PObETET |
bETb'SET |
[PVB9ET -
Sth0 0P|
TTIS8pT

LBES'ELT —

T

LU

T

1

AN il

Al
20

il Ju'w‘;‘,u‘LLf“

n
il

40

il l\i UL

u“lj‘m\‘\”]’f w‘h'\v,’\b‘ﬂ'lk; !

70

i

904L78TT —

ce9TeCT
¥eC8'edl

7952521 %
£268'F2T wf

YOEGVCT

E£120'62T =

T8+8°5¢T —

SHTL9TT —
€E0E°LCT —

098€°LZT
80TH LCT -
69LF°LCT

1989821/
PLSEETT
£008°0ET

YOPETET /|

PPIPGET —

LPP8°9ET —

SPPOOPT —

138

140

136

120 118

132 130 128 126 124 122

134

(ppm)

y I
u:“.‘ 1 Jw.lm

30 10

50

60

180 170 160 150 140 130 120 110 100 90 80
(ppm}

190



Max. 663.2 counts

=}
=
0
HER
-
,J
e
0.5

650
1.0

W ) BTT

e

December 13, 2004
o
)
N
[}
B

1.5

Sample dissolved in H20/ACN (1+1)
612.2713

ESI-MS positive mode

5.107751151350385006+000

==2Fb8T ¢

oG
<+ O N
oMo
RO 0o
e iakaial
Hg,gfu
I [IE

609.2812
81%‘2719
600

Acqg. Date: Monday,

381.2051
3132685 359 3103‘ 36)#‘2659 397.2650
300 350 400
miz, amu
Applied Biosystems/Sciex Q-STAR Data
o CagHasNzO; Mol. Wt.: 645.7
O
DL o
owuno s
MNO S,
LR
Mmem
L
o~ L
< n
® ™
o ]
~ ~
- |
H
1
L
‘[:8)7
=]
—
; —
e e
8.00 7.90 7.80
(==
o T T
6.5 6.0 5.5 5.0

N
P10
~NO

PQOman
—

529.4108 543.4040594 2388 626.2743 634.2529
550

500

n
N
=]
HGH
N
|
Tl

491.2180

450

rr68°C 4 |
8806'C
T2E6°E
9520°t ]
69E0"H | .
eovr]  TioBL_—
1260°5 |
65Ty .
gecTy | 24384 |
L5 ; —_ e
EEBEP- /goge— T

699080 = —lgseer]

2601

3.55796106014171910e-004, 10

+TOF MS: 3.734 0 3.934 min from YZ_818_2_N_B wiff

Sample Name: Z. Yang

ES

A7

g : E
5 SPL6'9__  9bL0'8 Sl
5 T 850077/ O0pBOB_= _——= —to E
o8 a o} 9ZET'Z £€060'8 = T ——L¥C901— g
a7 2 €8ETL 5 vEoUm —=—mos0T ¥ =
5 s 17 T8 - — ===yt
A T B3 I E—C 5
- £ 9p9T°L $0ZT°8 0S6'0F ~
5. 2 N 18524 ZbI'e —
L= & ®) iz = lovie £
L < < 2 20874 BIIT'B ot
5 2 P R \ ___|4%807Tt g
£ H ££62°L mmmw.m‘ﬁ g [w
i g =l e 5662'¢ | 0867°8-
e S g 8 = 8S0€E°L | P
S a2 g = TZ21€°L F
5 R > 3 2sTE"s | IpBaur
S a 5 N o PRIEL -
i 8 3 8 § 8 § 8 § § 8 8 8 ° 2 S g owi
@ e a , r
o p . o Fn
g SSE8°/ | : @ o)
e | : LB it £
£ - [
z £286'L = tpBauL |

14a

(ppm)



48

yz-819Carbon_ns512 CDCI3 /disko service 65

D NQOOMOLBNNHNT TN
S BT RAIBONNY ONO TN NS DT
N ONOONMNTNGTOOOmON G
N AIMYROONOBNIMNRORRONO
M OIS CWBBINININN LT & M ™
R IAmhmnaNNANNNASNAN SN S
il T v v v e ] v v v v v e ] v v e o
Ll L Ll L )
= NI LR

- 69.4512
~68.4259
-56.1891
52.1708
33.6584
32.6580

30,0029

- 26,6471

——23.2323

=~
-

Sample Name: Z. Yang
+TOF MS: 1.050 to 1.284 min from YZ_819_N_B wiff
2=3.55800654093799550e-004, t0=4 40045264 344735190e+000

I‘ﬁtenswly, codnts

University of Bern, Department of Chemistry and Biochemistry

155
150

@
S

80

70

60

50

40

30

20
2151258

10
149.0256
oy i

173.0816 239.2202 2852450
150 200 250

110 100 90
(ppm)

ESI-MS posilive mode

3813015

363.2637

341.3040 |

3132770 .

338.3370 g )T

R T 455.3286

300 350 400 450 500
mfz, amu

Applied Biosystems/Sciex Q-STAR Data

550

Sample dissolved in HZO/ACN (1+1)
. Max. 155.4 counts

609.2812
645.2567 !
|
628.2500) 7Mi5725 7306022 |
643 5336
eszrgs | ) 8P 27,4078
600 850 700 750 800

Acq. Date: Tuesday, December 14, 2004



49

%‘O CagHa7NzO; Mol. Wt.: 659.73

o}

ON’ :

yz-820Proton_ns32 CDCI3 /disk0 service 66

15a

N
WO
OH
NO,

I 4
‘U“L"_ -

LMt

|

(ppm)

7.90

8.00

8.10
(ppm)

SE1T'8

(ppm)

¥2-820Carbon_ns512 CDCI3 fdisk0 service 66

LTLyeT —
OP19'97 -
SZ00'/C -\
9EBGCE
+809°7E |
9€£9'EE -

019g'eS - —
90195 - —
L6EE09 . —

065+'89
Tebs'69 =

695t°6TT

SLLT'ETT )

88v9°'cel |
/95271 |

£/68'47T_
98E6' LT T —
9620°SZ1

18p8°SZT -
S¥¢/'97T
o11e /2t 4
£¥6E° 22T
16T £2T
SE6b /7T
TEPS LTT
9220'8¢T |
¥269'82T
8068'82T ]
¥L56°62T

0608°0€T |
$OPETET |
PrIv'SET |
OTES ZET
EPELSPT
2eCSELT -/

T

1

T

Mwwwww

|
wlnunwmmmwrlmm

e L o

ML

&»

LR

10

R L e e o B S R A EREE
20 80 70 60 50 40 30 20

100
{ppm)

T T T T T T T T T T T e
180 170 160 150 140 130 120 110

R R NS e e e R R R

190




S50

Sample Name: Z. Yang ESI-MS positive mode Sample dissolved in H2O/ACN (1+1)
+TOF MS: 0.017 to 0.167 min from YZ_820_N_B wiff Max. 2511.0 counts
a=3 55808591258635000e-004, 10=5.794306309497 18760e+000 i

5 660.2698

60 !
! 55

56
‘ ; 711.5763
45

739.6091
40 |

609.2812

Intensity, counts

30| | f ‘

25

‘ 20

e ‘ 6612739 | ‘
| i ‘ 6835308 7128778 0j0e0
10 ! : :!
61012861 ' ‘ ‘
1‘ 82.2502

|
725.5560 741/6126

5 | ! |
577.4424 i 6422471 X i
5133420 5333320  555.4382 5914548 625 2667 662&.27146 JA e U‘v\ i 7616108 783 8389
T AU OO (ORI POO OO U 1T PO PEHC O [ ettt M SRR PO OROTTY IS PN R S s PR
500 520 540 560 580 800 620 840 660 680 700 720 740 760 780 800 |
miz, amu
University of Bern, Department of Chemistry and Biochemistry Applied Biosystems/Sciex Q-STAR Data Acq. Date: Tuesday, December 14, 2004




