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Flasks used for
GYE medium, and
growth after 48 h

250 mL culture with XAD16 resin
in trigrooved 2 L flask (4 day old)

S. nodosus (amphNM-+perDIDIl mutant)
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Selected data for amphotericin B (1).
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AmphotericinB 1

AmphotericinB 1

Proton NMR (AVANCEII 500 MHz; d5-DMSO; 2 mgs)

(sami:)le generbusly proivided by Dr Steve $ox
see J. Chem. Soc. Perkin:1, 1998, p83)

Noté Some pgroton chémical shift values élter fromE
dilute to concentrated solutions used in 13C NMR,
compllcatlng some a55|gnments ' '

The orlentatlon of the sugar may aIter
with concentratlon change
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Doublé bond region

AmphotericinB 1
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AmphotericinB 1
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11.98 (39)

{1H}13C NMR i m ds- DMSO at 313K
| ~ DMSO|46.95 (38)
(Concentrated sample 25 mgs mL 1) l17.89(6")
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77.15(35) |, gs'iz gl)) | 65.50(15)
74.46(19) | - | 65.34(17)
73.80 (9) | | | | | |
73.61 (8)

72.78 (5')

AmphotericinB1  DEPT, showing resonance under DMSO

57.89 (16) é 46.41 (t) (12)
56.23 (3') 44.65 (t) (4)

| | | 44.35 (t) (14)
42.29 (s) (34)
42.09 (t) 2)

?39.70(d)(§36) 36?.72 (t) (15)
: : 35.04 (t) (6)
29.05 (t) (7)

39.60 (tf) (10)

T T T T T T T T T T T .I | T T
55 50 a5 40 35 30 [ppm]




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
. . This journal is (c) The Royal Society of Chemistry 2010
Amphotericin B 1 ) © Y Y Y

LN ANTY PRI

(Concentrated sample, 25 mgs mL 1) g O

F1 [ppm]

]
60

80

T
100

| | | | | d6-DMS0 313K i
............. ;.............@..............§..........sen.5|tlv1ty|m.p.ro.v.e.ment +ad|abat|c bllevel............-
: decouplmg&refocussmg (grads in back- :
......... ﬁﬂlNPT I R
T : : E ) 5 | | g I

a = . . . . . .

D T T T | T T :I T | :I T T T | T T T T - | T T - T T | - T T T - T | T
6 5 4 3 2 F2 [ppm]

T
120

AmphotericinB1 (methylene region) Heterocorrelation NMR

WA

X I
j291(7)/153+1_30@ .......... ......... @ ....... =D .............. .............. i

30 F1 [ppm]

. 7(4)/1 41+1 36

- Not shown: 42.3(34)/2.30 42;.1(3)/2.;19(2H)§ 57.9(@16)/1.8?
; ' | ' ' ' | ' ' ' | ' ' ' | ' ' '

T
1.8 186 14 1.2 F2 [ppm]




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
. . This journal is (c) The Royal Society of Chemistry 2010
Amphotericin B 1 ) © Y Y Y

Heterocorrelation NMR
CH-O region
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NMR(500 MHz) in d5-DMSO at 313K

(some proton chemical shift values shift from dilute to concentrated solution)
E.g. 3.04 in dilute solution has moved downfield.
H-3"is 2.59 in [dilute] and 2.79 in concentrated DMSO

AmphotericinB 1

11.98 (C-39)/0.93 (H) 96.2(1’)/4.51

16.95(38)/1.13 2251(71;)2) /6.12
17.89(6°)/1.18 65.4(17)/4.19 131' a4/6 09'
18.42(40)/1.05 65.5(15)/4.01 131'77 /6'17
29.1(7)/1.58+1.30 66.3(3)/4.07 131.86 /5.17
35.1(6)/1.41+1.31 67.7(11)/4.26 132.09 / ca 6.30
36.7(18)/2.16+1.52 68.4(2’)/3.75 132.14 Jca 6.30
39.6(10) 1.57+1.35 69.0(37)/5.21 132.31/ca 6.32
39.7(36) 1.75 69.3(5)/3.56 132.39/ca 6.32
42.1(2ab)/2.19 70.6(4°?)/3.16 [3.04 dil] 133'18 /6 33'
42.3(34)/2.30 72.8(5°?)/3.25 [3.16 dil] 133' 47 /6.36
44.4(14)/1.87+1.11 73.6(8)/3.12 133'67 /5. 42
44.7(4)/1.41+1.36 73.8(9)/3.48 133.87 /6' 45
46.4(12)/1.56+1.55 74.5(19)/4.41 136'8(33)' /5.45
56.2(3')/2.79[2.59] 77.2(35)/3.11 136'8(20) /6'01
57.9(16)/1.87 170:50(1) :

Discrepancy with Perkin 1998 p83 (NMR at RT): 176.14(41)

C-6is 1.41+1.31.

Typo error in earlier paper: 33-H =5.51 not 4.51.

AmphlL : 8-Deoxyamphotericin B (5)
8-Deoxyamphotericin B 5
! Me
e
H NH

Mol o o o o o X

41
Me . COOH
HO" OH OH OH OH :
Me” O OH

Isolated from the ‘amphL’ mutant

RMM 907.6
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HPLC analysis of amph L extractions (8-deoxy amphotericin B)
A —Water B - Methanol +0.1% Formic Acid

Method name — BM RP C8 Amph L analytical.meth (1 mL/min)
- BM RP C8 Amph L Prep.meth (14.8 mL/min)

Pumps gradient chart

0

L S S L L S S [ B S SIS Bl I L
0 2 4 & & 10 12 14 16 18 20 22 24 26 28 30 32 34 38 38 40

[M%D T 1%C M %5 M %A —Fow | |SolventAontop |
Prerun 1.000 ml'min A=70.00% B=30.00%
5.0 min 1.000 ml'min A=70.00% B=30.00%
5.0 min 1.000 ml'min A=60.00% B=40.00%
33.0 min 1.000 ml'min A=10.00% B=90.00%
33.0 min 1.000 ml/min A=0.00% B=100.00%
37.0 min 1.000 ml‘min A=0.00% B=100.00%
37.0 min 1.000 ml'min A=70.00% B=30.00%
40.0 min 1.000 ml/'min A=70.00% B=30.00%

AmphlL : 8-Deoxyamphotericin B (5)

amphL: Crude methanolic extract (best growth, least amphB)

......WL%;dD}U[an.

Ahsorhance

0 5 10 15 20
Time [Min]

Response __'_f

450
440
430
420
410
400
380
380
370
360
350
340
3304
320
310
300
230
280

=0

Time 4 2565 min ]

Ahsorbance

270

250 260 270 280 280 300 310 320 330 340 350 380 370 3
Wavelength [nmj
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amphL: Timescale zoom of crude methanolic extract

Apsorhance

g & & =]

———————— - Yine = 25 57 mire

Ahsorbance

-26.49

AmphL gmphi: Ppte after water, CHCI3 and MeOH/CHCL3 washes

Ahzorbance

[ R R | A .

Fesponze -

450
440
430
420
410
400
380
380
370
360
350
340
330
320
310
300
230
280
270
260
250

t
20

Time [Min]
=] ol
05,35 g | Tife = 275G min
E54.64
m
481.79 24
B4
g
e
308.94 230
2004
150
100
136.09 L S N R et e el St S Bt S Mt St I
0
50 o .
250 260 270 280 250 300 310 320 330 340 350 380 370 380 300 400 410 42
36,76 Wavelength [nm]
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Amph L Ppt after washes zoom

Amphl: 8-Deoxyamphoter?gislﬂljoﬂr'(g)is(

‘—'483.{|)D'nm'

Ahgzorbance

+ +
24 25 26 7 28 ] 30 3 32

Time [Min]
430
420 7E8.50
oo E54.64
350
380
o
- 481.79 24
360 E,
g
S
340
330 308.94
320
136.09 !
280 300 320 340 380 80 400
-36.76 Wavelength [nm]

amphL: 8-deoxyamphotericin B sample (29.8 min) spiked with amphotericin B (28 min)
AmphlL

650

600+
5504
500+
450 4
400
3504
300 4

Lhzorbance

Time [Min]
[ a— = e o -
E53.87

o rue = 27 84 min
2 E18.19 :
oo 520.64
390
380
370 4

©
0 38741 g

E

g
340 i
330
320 25418
300
= 12094
280
270
260 a0

-12.29 Wavelength [nm]
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amphl: showing full reversion and production of amphotericin B in crude MeOH extract

WL = 405,00 Am

1,800
1,600
1,400
1,200
1,000 ----

800~

Ahgorbance

E00

400+

200

Time [Min]

EF & [ s =

B
18001 - :

410 1,500 --
1,400%--

400
13004~

e 12004 -
380 11004--
1,0004--
g0 --
8003 --
700 --
5004 --
-E52.24 s004--
4004 --
300 --
2004 --
T7.33 1004--

Responze hd

420

o 98715
360

Ahsorbance

-100

-17.58 Wavelength [nm]

AmphlL : 8-Deoxyamphotericin B (5)
8-Deoxyamphotericin B 5

ESMS (+ve) on washed solid ~RMM 907.6

AMPH L 25-Nov-2008
1: Scan ES+

b1|gi333—2 5(0.457) Cm (4:12&03.5 931.1 (M+Na+) 15065
908.3 MH*
890.2 (M-water+H*)

628.1

515.2
( " “\.

727.3 7454 s00p 9983
550.1 ‘ | 6302 6710 7142 h ( - W ;31.1
o I uy i ‘L ' ' A h‘ I — . miz

" Ku\ I syl
550 600 650 700 750 800 850 900 950 | 1000 1050 1100 1150

ESMS (-ve) on washed solid
AMPH L 906.3 (M-H*) 25-Nov-2008

bm9333-2 4 (0.405) Cm (3:8) 2: Scan ES-
100+ 906.3 1.26e4

907.1

%o 908.0

623.4
9055
609.3 (624.4 908.8

511.2 681.2
( 5332 o4 0 ‘ F}sn ‘ 761.4 8773 8913 IIC o
oLl b (. sy L ! NL “\‘ gl - ‘M\‘ TN ‘ e
550 600 650 700 750 800 850 900 950 1000 1050 1100 1150

m/z
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AmphL 8 Deoxyamphoterlcm B (5)

8-Deox;yamphotencm B5
Whole proton NMR | | : :
NMR 500 MHz, d6 DMSO 313 K (40°C)

(d6-DMSO solvent was contamlnated,
and sample contained some lipid) -

Amphl : 8-Deoxyamphotericin B (5) cosy U"UUUC

e 3"47(5)/1 38(4a)+(§l os(sb) """"" T ey =

D ............ 4 05(3)/ 15(2)..4 ____________________________________________________________________ S r— -
____________ oy
........................ q@ ......4.00(15)/...—:

e R W 1.10(14b) |
............ ;------------;----1-87/4.-31 g 5 5 @\-Eto-Ac---------------_:r_

T T :I T T : T T T T T T T T T T T |: T T |: T T T
2.4 22 2.0 1.8 1.6 1.4 1.2 F2 [ppm]
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11.96(39)/0.92 17.56(6’)/1.18

C-H Heterocorrélation spectroscopy 16.89(38)/11.12 18.23(40)/1.05

14, 9/2 12 (0(c O)CH (fatty acid) Etga’g}c
"""""""""""""""""""""""""""""""""""""""""""" 21.37(7)/1.73+1.01 -8
(7)/ >
29. 9/1 87 (Trlglycerlde aIIyllc CH,) @Membrane
............ @ debrls_g
............ 36 90/2-10and156(183b)----------38'77----------- T
: g = : : ; (1 25 - 1 21) 38.52(6) |
-41.92(2)/2.15 = | g
: @ﬁ@ '; B
. 42. 22(34)/2 30 b : -
- 44, 08/1 88 and1 10(14ab) nE—— 44 63(4)/1 39+1. 21 |
------------ 4632(12)/157+151_g
®57 2/1 95(16)
D T T | T T T T I - T T T T I T T T T I T T
25 20 15 1.0 F2 [ppm]
Amphl : 8-Deoxyamphotericin B (5) ]
C-H Heterocorrelation spectroscopy
———J\_—l‘—_—L_-lk—— ——
| | : | ; ‘£
S2e -
_____________________________________________________________ |mp_u-
: - L
....................... 46.87/4.32.co.u.ples......................._............;...........55 53(3!.)/2 85 [
t0 29.86/1.87 < S I
....................... glyceride e 8
46/4. 7.22 1.
66. 14/4 06 65 6/ 02 69. 17/3 48 5 (163; 95:
..................................................... @ =~§—_8
| | | 5 | i
68.82(37)/5.21 ~ 65. 11/4 22@ ot o X CRLTIEEIER AT ST RSNERS
= ; : il .U% 69 93(4 )/3 18 | o
: | 68. 29/4 23 6_7 94/3.77 ? impe [
............ m7131/ N = @72_69/3_20—
74. 72(19)/4 41 | @ I
............ 077.21(35)/3_10__8
................................ 7484(19)/441w
o : o i
D :E’ 4 Ll —
T T T | T T T T | T T T T | T T T T | T T T T | T T T

5.0 45 4.0 35 3.0 F2[ppm]
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AmphlL Heterocorrelation NMR: d®-DMSO 39.45

Red are methylenes

From H-C analysis: ( c.f. amph B) 46.29(12)/1.58+1.51 46.3/1.53

46.87/4.32(imp)

11.93(39)/0.93 11.9/0.91
14.9/2.12 (imp) 55.13(3’)/2.85 56.0/2.81
16.82(38)/1.12 16.8/1.11 57.17(16)/1.94  58.4/1.93
17.52(6°)/1.18 17.8/1.13 65.17(17)/4.20  65.2/4.18
18.21(40)/1.04 18.4/1.04 65.46(15)/4.02  65.4/3.99
14.78/2.12 (imp) 66.12(3)/4.06 66.1/4.06
21.37(7)/1.73+1.01  29.0/1.56+1.29 68.28(11)/4.23  67.7/4.26
28.64/1.24(imp) 68.81(37)/5.21  69.0/5.22
29.86/1.87 (imp) 68.88(2’)/3.77 68.7/3.74
34.82/4.00 (imp) 69.13(5)/3.46 69.7/3.51
35.82/3.86 (imp) 69.93(4’)/3.18  70.5/3.21
36.90(18)/2.10+1.56 36.3/1.54+2.05 71-26(9’)/3.58 73.8/3.48
38.52(6)/1.24+1.08  35.0/1.59+1.26 72.66(5’)/3.21 72.5/3.25
38.80(8)/1.24+1.17  73.4/3.09 74.75(19)/4.40  74.1/4.40
39.48(36)/1.74 39.7/1.73 77.20(35)/3.10  77.1/3.09
41.94(2)/2.16(x2) 41.9/2.16 96.25(1')/4.46  95.5/4.61
42.21(34)/2.29 42.4/2.28 128.93/6.11
43.61(10)/1.34(x2) 130.89(21)/6.07 /6.08
44.08(14)/1.91+1.10 44.6/1.86+1.09 136.18/5.97(20)  /5.97
136.81/5.43(33) /5.51

44.61(4)/1.38+1.31

44.3/1.32+1.38

AmphNM-+perDIDII: 16-Descarboxyl-16-methyl Amph B (8)

16-Descarboxyl-16-methyl-amphotericin B (8)

40 29
Me \/M\/\/\\/\/\ .
e Me \\Me
HO' -
Me O OH

RMM = 893.5
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AmphNM-+perDIDII: 16-Descarboxyl-16-methyl Amph B (8)

Construction of S. nodosus AamphNM + perDI-DII

Phage KC-Perl contains a Stul-BamH]I insert consisting of the amphDI
upstream region (nucleotides 65861 to 68195 of sequence with GenBank
accession number AF357202) fused to the perDI and perDIl genes. Both
amphDI and perDI genes have an Ncol site (5' CCATGG 3') surrounding

the start codon. The S. nodosus DNA was ligated to the S. aminophilus DNA
through this conserved site. This positioned the perDI start codon at the
optimum distance from the amphDI promoter and ribosome-binding site.
The KC-Perl phage integrated into the S. nodosus AamphNM chromosome
by recombination between the homologous amphDI upstream sequences.
This gave a thiostrepton-resistant lysogen S. nodosus AamphNM + perDI-DII
which contains the related perDI-perDIl and amphDI-DIl regions in direct
repeat orientation. The genotype was verified by Southern hybridisation.

AmphNM-+perDIDII: 16-Descarboxyl-16-methyl Amph B (8)

Construction of S. nodosus AamphNM + perDI-DII

KC-Perl

tsr

perDIl perDI

,,,,,, —— == =) S. nodosus AamphNM

,,,,,,,, o >\ \—mm— =) S, nodosus AamphNM + perDI-DIl

perDI perDIl amphDI amphDI|
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16-Descarboxyl-16-methyl K'ﬁ%ﬁ%”ﬂ iféi) TgXE¥action £ in MeBH Tun on €8 RP-HPLC

(tetraene slightly later than heptaene)

- P st T = 40200

25
Time [Min]

Response j |Of & [& JEI
1 5 S RS o
350 . . :
0m Y L e e e L R L R

Ahzorbance

260 280 300 320 340 360 380 400 420 440
-20.49 Wavelength [nm]

16-Descarboxyl-16-methyl Amph B (8)

Ext 1 ppte water washed in MeOH + 2 vol H,0, ppte from MeOH to 5% MeOH EtOAc
RPHPLC on C18. Note on C18 silica the tetraene elutes before the heptaene.

1,000
900}~

2004 ----

Ahzorbance

400

20 25 30
Time [Min]

Response - = & [a =lo

Abzorbance

+ T T + T + t + T
280 300 320 340 380 380 400 420 440
Wavelength [nm]

-28.88
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16-Descarboxyl-16-methyl Amiﬁﬁuﬁ]al '* ) TE%R?]?‘E@%?“&%SQ?\"&%@ Lle

SCAN 630-1130 CV=40 CAP=2 POS SAMPLE AMPH NMPv (gly} 03-Sep-2009
GE-BUNMI-1 8 (0.305) Cm (1:28) Sean ES+
100 9165 5.70e4
916.5 (M+Na*)
876.6 = M-water+H*
876.6
9178
i " RMM = 893.5
8777
884.6
898590286
8948
8626 8856 9187
9035
B863.7
886.7 904 5 830
16-Descarboxyl-16-methyl Amph B (8
y VIAmphB(8) .0 ic
RMM = 893.5
BUNMIO011 Sean 1 (Av 4-24 Acq) 100%=478 mv 01-Oct-2009 09:44
LRP +FAB BUNMI 01 in NBA
894 A
100 o 916 (893+Na*)

894 (893+H*)

876 (893-water+H*)
916
876
613
50
ik 731 s
545
596 o 695
755
LS | o2 957 oo
0 i e b RS s b VT W o R e Lt | 2
500 600 700 800 900 1000
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16-Descarboxyl-16-methyl Jp'ﬁ B féf) Y Y 4

BUNIL 01 in NEA 01-Oct-2009 10:01 Peak Match +FAR
263 lm 9 0w

BUNITOO0IZ Gr 1 UL §94.5 scans 37

Accurate MS:

Run : BUNMIOO12 Scan : 1 “
Mass Int Dev 12 1 14 16
ppm C H N 0
894.51939 9006799 -0.2 47 76 1 15
Observed: 894.51939. Calc for C,,H,.NO,, = 894.51959
12 3 1 4 15 16
Mass Abundance C C H N N 0
894.51959 59.2879 47 0 76 1 0 15
895.52295 31.2777 46 1 76 1 0 15
896.52630 8.0748 45 2 76 i i 0 15
897.52966 1.3595 44 3 76 1 0 15

16-Descarboxyl-16-methyl Amph B (8)

500 MHz Proton NMR whole spectrum
RT in d4- MeOH '

Some assignfments are tentative
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16-Descarboxyl-16-methyl h'SJplleﬁl 'S(CB 'i) alggci!le OfChem'Stryzmo

|  6.04ddJ15.2 and 8.9, 20-H)

T T T T T T T T T T T T T T T T T T T T T T T T - T T T
66 6.5 6.4 6.3 6.2 6.1 60  [ppm]

16-Descarboxyl-16-methyl Amph B

' 5.40 (2 x 1H, 33-H and 37-H)

56 5.5 5.4 53 5.2 [ppm]
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16-Descarboxyl-16-methyl mjp'ﬁ B (Séf) Y Y Y

4;'64(1') 4.20(17)

tt,19.6 and 3.0,

4.35(11)

24.46(19)

T T T T T T T T T T T T T T T T T T T I. T T T
47 46 45 4.4 4.3 4.2 ppm]

16-Descarboxyl-16-methyl Amph B (8)

3.63

3.99 (15) 5.22(35)
(/8.3) 5 5 5 5 5 g g

- 3.93 é 5.30(5')

3.39(9)

3.59(5)

3.1;0(8)

=T T T T T L T T T - T T T - T LI T T
4.0 38 3.6 3.4 3.2 [ppm]




16-Descarboxyl-16-methyl
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2.41(34)?
+2.41(3')

2.30(2a ABX)

2.24(18a)

2.23(2b ABX)

2.00(12.2 and 4.7)
couples to 3.6

20 [ppm]

25 24 23 22
16-Descarboxyl-16-methyl Amph B (8)
174 173 142
(to 1.36)] : 1.36
1.61 1'3?
(to 1.73)
| 1.47
1.83 151

1.25

1.0 [Ppm]
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16-Descarboxyl-16-Methyl /fmeLh g Y Y Y

5 x Methyl doublets
1.22 (J 6.4, 38-H)

£.14 (! 6.3?, 40-H) 5
| | 1.037 (41) () 7.1)
1.039 (39) (J 6.1)

1.31 (5.7, 6'-H)

16-Descarboxyl-16-methyl Amph B (8) Whole spectrum

H-H COSY in d*MeOH

2xH

o - & e R e "
15.40(37)/1.22(38) " , 9,- ¢
............. 5-40(33)/2.40(34)13‘.;&'3

T
. n :

_____________ g,a,m“*ﬁ_q
________ 6.03(20)/4.47(19)  L* E v

T T T | T
2 F2 [ppm
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16-Descarboxyl-16-methyl

2ab (2.31+2.23)
and 2.2(18a)

his jo Jplﬂngl I(séj;) The Royal Society of Chemistry 2010

S

F2 [ppm]

16-Descarboxyl-16-methyl Amph B (8)

MLM

H-H COSY

AW

5399

/12

5

3 73/1 50

¢, l

________________________________________________________________________________________ d‘”

2.0

28

— = @% | : .
§ ____________ - 4__19(3) 2 . L B %

a. 35/1 73 3, 99/1 74 .

4. 47(19)/2 24(18a) _______ ______________ ______________ _____________ 3..50/_2_ _QQ ___________ _______ o __________ .
v 06

............. @@;

_____________ 419(3)/228(2)

| | -3 22(4')/ 2. 40(3 )
O | -

| T T T | T T T |
3.6 34 F2 [ppm]

F1 [ppm]

1.6 1.4

1.8

2.2

2.4
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: mE
g 320/1 ?5___ _____________ 320131 =

| | 362/1 73 @ | | |
........... l40(15)/175(143)373/151+142 9@_
. Z & : .

_________ a0 B8 b
| | : 4 0(15)/1 25(16)

4.0

___________ __4_19(3)/2- -31-+2 23(Zab)

4.5

___________ 4475(19),224(183) o

T T T T T T |
24 22 2.0 18 16 1.4 12 F2 [ppm]

16-Descarboxyl-16-methyl Amph B (8)
\f ]
2.41(34+3')

2.0 F1 [ppm]

4 47(19)/2 24(18a)

- | T - T T - T | .I T .I T | T T T T |
25 2.4 2.3 F2 [ppm]

Lokt
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16-Descarboxyl-16-methyl Am W © y Y Y

d*-MeOH
C-H Heterocorrelation NMR

L —

Whole spectrum

40

80

1

120

16-Descarboxyl-16-methyl Amph B (8)
C-H Heterocorrelation NMR Methyl groups 0

F1 [ppm]

16 14 12

18

20

T T T T T T T T T T T T T T T T T T
1.4 1.3 1.2 1.1 1.0  F2[ppm]
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16-Descarboxyl-16-methyl hB . ]
¥ vl Amhp fé methylene and methine region

C-H Heterocorrelation NMR (d*-MeOH) UU UD

; ; 5 v@ - w0 7/1 35 _
______________________________________________________ 417(35)/1339 % :

D T T | T T T | T T T | T T T | T T T | T T T | T T T | T I_
2.4 2.2 20 1.8 1.6 1.4 F2 [ppm]
16-Descarboxyl-16-methyl Amph B \\ /o0 19/3 08. 99.1/4.64 and 70.70/5.40
C-H Heterocorrelation NMR
(not shown) O
H-C-O region
[E
______ 6971/435 § | g g 3
_____________ 7111/3:199 i

_____________ 7258/3 74

T T T T T T T T T T T T T T T T T | T B
44 42 4.0 38 36 3.4 F2 [ppm]
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16-Descarboxyl-16-meth II\ hB ]
¥ vl Amhip (sé No 13C spectra run, only heterocorrelation NMR

12.24 (39)/1.035

13.51(41)/1.037
17.11(38)/1.22
17.56(6’)/1.30
19.01(40)/1.13

2.41 =34+3

31.1/1.75+1.39
33.3(18?)/2.24
36.2/1.51+1.42
38.2(18)/2.24+1.75
40.7(36)/1.36
41.7/1.83
42.74(2)/2.30+2.23
43.6(16)/1.25
44.7(4)/1.47+1.42
44.1/2.41(34)
45.6/2.0+1.33
48.1/1.73+1.61

57.19(8)/3.08
68.9/4.19(3)
69.55/3.93
69.71/4.35
70.27/3.59
70.55(9)/3.40
70.70(37)/5.40
71.11/3.99
72.58/3.74
74.48(5')/3.30
75.66/3.20
75.88/3.63
79.34/4.47(19)
79.81(35)/3.22
99.1(1')/4.64

/6.21(33)
/6.036(20)

AmphNM-+perDIDII :

8-Deoxy-16-descarboxyl-16-methyl-amphoteronolide B (3)

Me

HO™"

Me

aglycone (3)

RMM 732.5
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AmphNM-+perDIDII (aglycone) 3  Example of HPLC analysis

Analytical HPLC purification of amphNM+PerDIDII aglycone (3)
A — Water B - Methanol + 0.1% Formic acid

Gradiant less than 2% per minute

Pumps gradient chart

100 roenen 1
20 SR
80 S
‘ s .
20 : SR
—_—————r e
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
[M %D 71%C M %5 M %A —Fow |  |SolventAontop -]
Prern 1000 mimin A=50.00% B=50.00%
100 min 1000 mi/min A=50.00% B=50.00%
35.0 min 1000 mi/min A=500% B=93 00%
36.0 min 1.000 mi/min A=0.00%B=100.00%
3.0 min 1000 mlmin A=0.00% B=100.00%
42.0 min 1000 mi/min A=50.00% B=50.00%
47.0 min 1000 mi/min A=50.00% B=50.00%

AmphNM-+per DIDII : aglycone (3), RP-HPLC of methanol washed ppte

U T
20 25
Time [Min]

Respons: -

450
440
430
420
410
400
390
380
370
360
350
340
330
320
310
300
290
280
270 e ; v i J | 1 Srese T " ; " )
260 t + et Frrr et + oot

250 250 260 270 280 280 300 3100 320 330 340 350 380 370 380 380 400 410 420 430

5 5 5 5 Wiavelength [nm]
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AmphNM-+perDIDII aglycone rf)' © Y Y Y

Electrospray MS (Quattro triple quad)
C,Hg,0,, =732 RMM agylcone (3) = 732.5

SCAN 500-1100 CV=80 CAP=2 POS SAMPLE AmphNMPer Aglycone in MeOH
GE-BARRY-1 11 (0.410) Cm (1:27)

03-Jul-2008
Scan ES+
100+ 755.5 5.41e4
M+Na* = 755.5
ESMS(+ve)
%] 756.6
M-water+Na* = 737.5
567.4 7586
5515 ‘ 7375
0 H?h \\‘M“Mu‘m . ‘ " ‘ th‘m A , L ‘ " , : b iz
500 550 600 650 700 750 800 850 900 950 1000 1050 1100
AmphNMPer aglycone peak 02-Jul-2008
bm9325-2 6 (0.545) Cm (4:9) 2: Scan ES-
100+ 767.3 D 1.85e3
-H*) = :
M (-H*) 73.’01.5731'3 ESMS(-ve)
M-water (-H+) =713.5 |m23 7775 987.6
%-503.3 713.4 989.7
695.4 778.4
734.4
%3 5976 6292 G257 795.7 8454 207 o175
553.3 . 669.5 - 8314 | 849.0 sgzi 905.5 977.7 1003.7( 10721 4089.4 11341
N . ittt MH‘\LHH‘\‘\H T \m ol W iz
i T T 1 1 T 1 T J T I 1
550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200

FAB did not work, hence no high resolution MS.

AmphNM-+perDIDII aglycone (3)

Full 500 MHz NMR proton spectrum
in d®-DMSO at RT
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AmphNM+perDIDII aglycone {3} () The Roy y y

. 18H+4 xéMe..@.<..2p_pm ________________________ _________ o0 vaabl o Ltao o LU _

N A,
| g6

o
[*-]

H-16

: 1.13 dd
5 12 5 1.29
................... e kea 12b .H-4a s R

T T T T T T T T T T T T T
18 16 14 12 10 [ppm

1.16 (8b)

AmphNM-+perDIDII aglycone (3)
CHHC=0

H-2ab
1.76(7a)

1.82(142)  1.72(36)

2.296(34)

2.16 2.10

1.90(18a)
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: : : X
(X may be DMSO and MeOH in DMSO)
: : : 3.175
X
4.21 (H-11)
4.19 (H-19)
X 3.43(5)
3.85(ca t, 9.2)
H-17
3.086(35)
4.|2 I ‘ ‘ 4!0 I I I 3.|3 I I I a.ls ‘ ‘ I 3.‘4 I I I 3.|2 I I I 3.‘0 [|;pm]
AmphNM-+perDIDII aglycone (3)
4.785
OH-35
363 4.50
~ OH-13
- hemiacetal 5.49 .
| OH19 4.795 ||471 OH-5
- OH-19
499  OH35
H-9
H-33
5.424dd  H.37
5.214

56 54 52 5.0 48 46 [ppm]
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AmphNM-+perDIDII aglycone Ff)' © Y Y Y

6.16

5.96dd
H-20

y
—»

A

6.4 6.2 6.0

AmphNM-+perDIDII aglycone (3
PR glycone (3) 1.52(18b) COSY (part)

1.38(4a)
1.54

/‘\‘/\-J\._/\_‘_,u

3.39(15)/1.83(14a)+1.13(14b) :
=
e

3.43(5)/1.39(4a)+1.08(6b) ||

3.57(9;)/1.32(;10)+1.1§(8b)

3.87(17)/1.52(18b)+1.06(16)
R

T T T T T T T T T T .I I
18 16 14 12 F2 [ppm]

3-4a-4b-5-6b 8b-9-10ab-11-12a 16-17-18b 18a-19

F1 [ppm]
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AmphNM-+perDIDII aglycone F? © Y Y Y

2a-2b-3-4a-4b 10-11-12a-12b

LR o : f f :
AH i ¢ L
i : :
AR 1] -
It/ A . :
i { : s
i fi : : : :
AP 1 |1] d N N N L
] ) L . . . .
: ¥ Ie : : : : .
".: b el : : : L
W : : : L
: R g : : 4 ) :
N [ N N |t b N .
. ! . : |‘:": '.I i L
. . . } ';I;.! h 5/l ‘-:. .
| : : ] s
. . : i ‘-.__:J‘ : S LA B Iy 2l
: 1 :
: i : L | 1LY T
. ] . . , T, = .
: - : 1 il i :
l L
: : ke (R R | =
N N ! I\ | N
A L, | L
: . . y '\I!!; :|I |I :
: [N : !
. . . .
: : : | e
n : : : T
. . . ' ; ; . i . . ; i . . . ; ; . . i

2.2 2.0 1.8 16 14 F2 [ppm]

AmphNM-+perDIDII aglycone (3)

/z o, /15 38(4a) 3.43(5)/1.29 (4b)
........ = BT =

O

—Y T ——
1.45 1.40 1.35 1.30 125 F2 [ppm]

34 F1 [ppm]

36

4.0 3.8

42
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AmphNM-+perDIDII aglycone F?)' © Y Y Y

- 1.31(6a)+1.16( H5/4
| I I I | 3.|6 I I I I 3.|5 I I I I 3.‘4 I I I | 3.|3 I I F2 [plpm]

A <@ LU i
3.57(5)/ éb) 3.43/1.37 @3.38(15)/51.13 (1ab) |

AmphNM-+perDIDII aglycone (3)

3-4a-4b-5 10-11 :

I
D
Q

XL
S
(o

1.38(4a)/ 1.29(4b)/

— —e R ) ) (65 5
H-3 = o &I &
R ———
: Sy : )
2xH 4.21(11)/1.32(10) ;
| :

T T T T T T T T T T T T T T T T -
1.45 1.40 1.35 1.30 F2 [ppm]

F1 [ppm]

36 3.4

3.8




AmphNM-+perDIDII aglycone (3™ ®

7a-8a
14a-14b

Supplementar y Material (ESI) for Organic & Biomolecular Chemistry
(c) The Royal Society of Chemistry 2010

N A e

AmphNM-+perDIDII aglycone (3)

16-41

S




AmphNM-+perDIDII aglyconeTrf

17-18a

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
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—

e I E

: &

: o

: P

N -

: R
4)} ......................................................................................................... L«
g o

198 194 1.92 1.90 1.88 1.86 F2 [ppm]

AmphNM-+perDIDII aglycone (3)

18a-18b

1.905(18a)/1.52 (18b)

158 1.56 1.54 152 150 F2 [ppm]




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This,journal is (c) The Royal Society of Chemistry 2010
AmphNM-+perDIDII aglycone F?)' © Y Y Y

14b-15-16-17 8b-9 Md

1.06(16)/3.872(17) 1.06{16)/3.38(155) @

A

S L

3.57(9)/1.156(8b)

1.20

5 5 3.38(15)/ :
| 1.13(14b) [

-——n—— 7
39 3.8 3.7 2.6 3.5 3.4 F2 [ppm]

AmphNM-+perDIDII aglycone (3)

13(0H)-1LWJ ~ LW/ \J/ \D

)
]

1.20 1.5 1.10 105 F2 [ppm]
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AmphNM-+perDIDII aglycone F?)' © y Y Y

14.11(q)
15.24(q)
| _ _ 18.90(q)
13C NMR§(125 MHz in DMSO, protcfm decoupled) 20.37(q)
5 5 : 23.67 (t)
98.78
172.64
X
X
T T ' ' ' | T ' ' ' T ' ' ' '
150 100 50 [ppm]
AmthM+perDIleI aglycone (3)
All éare —CH,- e)écept as indiicated :
| | | 44.42 (d)
44.43 (d)
;43.88
46.91
: i (from HSQC)
47.10 45.71
48.74
'MeOH? | | | | 41.52 (d)
- 50.48 (d or q) | 4212 | 40.97
| | | | \w 1 40.85
———— 1 i —
44 42 40 [ppm]
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AmthM+perDIDII aglyccime (3)
8 x C-0 |

? 12
70.95 68

7320 | 7078 |
| | | 70.29

71.29
69.91

70.71

T T T T T T T T T T T T T T T T T T T T |
73 72 i 70 69 [ppm]

AmthM+perDII§3II aglycone (3)

All fourteen C=C carbons visible

142.24

138.75

134 132 130 [ppm]
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AmphNM-+perDIDII aglycone Ff ourngiataroeorrelation M " 0™

oo

F2 [ppm]

14 F1 [ppm]

24 22 20 18 16

26

AmphNM-+perDIDII aglycone (3)  Heterocorrelation NMR

F1 [ppm]

40

--42.12/1. 90+1 53(18)
3.88/2.16+2.10

132 |

44 42/2 30(34) ........ ................ .
5 16)
........................................ 4691/1 39+130(4) 3
_________________________________________ 4_8_7__4_/_1 54(128)+148(12b)
- | T : T T T
2.5 20 15 F2 [ppm]




AmphNM-+perDIDII aglyconeTF'?)i
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Heterocorrelation NMR

 e8123)/807

69.91(15)/3.39 f O

RISy,

T e e——|
71.29(19)/4.19 w v lk

) ___7_3§Z_4(9)_/3,_57.(n_o_t_.sh_own)__.__ o

. . ; .
5.0 45 4.0 35 F2[ppm]

79.24(35)/3.09 (not shown) |

F1 [ppm]

I
T 70 65 68

72

AmphNM-+perDIDII aglycone (3)

From 1D
133.15

133.22/6.24

133.71
134.01
134.18
134.42
134.48

135.48
135.56
135.68

134.42/6.32

| 134.48/6.33
~ 135.01/6.34 I

135.48 and .56 and .68/6.44§

6.5

; ; : : : : ; : : :
64 6.3 62 F2 [ppm]

F1 [ppm]

133

134

135

136
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Octabenzoyl-aglycone (10)

AGLYCONE OCTABENZOYL DERIVATIVE (10)

OBz
40 =
Me \/\/\\/\/\\/\/\ S
W Me ~Me
BzO' O OBz OBz BzO BzO BzO" 45y
37 ? - 8 - -
Me O OBz

6  (Bz=PhCO)

(3R,5R,95,115,15R,175,19S,35S5)-Octabenzoyloxy-13-oxo-(16S5,34S,36S)-trimethyl-
(20E,22E,24E,26E,28E,30E,32E)-octatriacontahepteno-(37S)-lactone

Octabenzoylaglycone 10 After purification (silica flash column)
Silica HPLC, EtOAc/Hexane 0-2 min 15% EtOAc, 30 min 25% EtOAc in Hexane, 31 min 80%

1,900 - [ [ T R e Ly

t u u g T T T y
0 5 10 15 20 25 30 35 40
Time [Min]

Response -
450
440
430
420
410
400
380
380
370
360
350
340
330
320
310
300
280
280

& & [& =g

G Time= 2317 min

ALbzorhance
w o
2 3
= =

@

=

=
!

=

=3

=
!

o

=3

=
n

o
I

et et T
280 280 300 310 320 330 340 3 370 320 390 400 410 420 430 440 450
VWavelength [nm]
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Octabenzoylaglycone (10) Cy;Hgs0,,=1564; + water = 1582.

ESMS (+ve) = 1583.7 (M+water+H*)

Octabenzoyl NMPer 090615 18-Jun-2009
00I1334-2 5 (0.343) Cm (4:17) 1: Scan ES+
1004 1583.7 3.77e4

1582.7/1584.8

1585.9

1588.8

1590.91627.5
1461.71479'8 1531.6 ( 1667.7
ol -

172256
Ot A e e bt gt A s sttt o TP TP T T TZ
1000 1050 1100 1150 1200 1250 = 1300 1350 = 1400 1450 1500 1550 1600 = 1650 1700 1750 = 1800 1850 = 1900 1950 2000
Octabenzoyl NMPer 090615 Peak actua"y ShOWS 18-Jun-2009
001334-2 5 (0.343) Cm (4:17) 1: Scan ES+
15837 3.77e4
100 up as 1582.7
Expect ca 1583.7
15627 | 1584.8
%
15859
1588.8
1590.9
1598.2 1613;
. 15316 15786 “H( 1918046173 16275 4637 1653.0 1667.7 ,
1500 | 1510 | 1520 1530 1540 = 1550 « 1560 ' 1570 = 1580 1590 = 1600 1610 = 1620 = 1630 1640 1650 = 1660 = 1670 = 1680 = 1690

Octabenzoylaglycone (10) FAB-MS (This sample, mixed hepta and octabenzoyl)

00 i3 in NBA 22-Jun-2009 09:57 LRP +FAB Heptabenzoyl derivative, lactol intact,
L — 611lmV . i
BURIIORG4 sy A= 0 S can still easily lose water.
100 et
.M 4
Heptabenzoyl = 1460 | Cy7Hy049=1564.7
% M-122
50 218 (octabenzoyl - 104)
1444
Heptabenzoyl-water
0 e e L S e e e A e e L e
400 600 800 1000 1200 1400 1600 1800
m/z
00 i3 in NBA 22-Jun-2009 09:57 LRP +FAB
BUNMIOO004 scans 2-17 100%= 426mV
1565.68
100 1564.67 i
% l 1566.66
50
0 I T | T T '[ T |
1562 1564 1566 1568 1570 1572
m/z
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100.0

95 |
2667.53
%04 .14 178720

85 2928.30
" Octabenzoylaglycone (10)
751
70 .
65 ]

60 _

55 1689.80

50 1713.34

%T
45
40
35
30
25

20 ]
10 Perkin Elmer ‘Spectrum One” ATR-FTIR

0.0 — - y
4000.0 3000 2000

|
1584.22 |

149230
1381.47
850,66
1417.50 |
. 803.21
1451.02 |
1315.09 J937.03 663.86
[1175.20 | [
: mzsl_as -;
1107.64 685.30
1096.30
1068 44
1266.32 1010.38
|
706.00
ISIUO 1000 -

Octabenzoylaglycone (10)

Proton NMR, 500 MHz; CDCI,
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Octabenzoylaglycone
15H
40H
4H 0
3H
4H
2H
3H H
'_'_'_'_,-H
, u |
i K |
<€ > & >
16 H, meta? @ 24 H, o+p?
- |...|...|..T|...|...|...|.'.
8.2 8.0 78 76 7.4 7.2 7.0 [ppm]
Octabenzoylaglycone (10)
2x H-C= 8 x H-C-Obz + H-37 (5.46)
=CH
3H
12H
2H
o
2H
=CH
1H
1H 1H 1H

1

13.6696
1.3583
2.2629

55 5.0 [ppm]




Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2010
Octabenzoylaglycone . © y Y Y

7H, 3 x HHC-C=0 and H-C34

Octabenzoylaglycone (10)  13C proton decoupled NMR (125 MHz)

cocl,




Supplementary Material (ESI) for Organic & Biomolecular Chemistry

Octabenzoylaglycone (10)Thi3j°urﬂa)l(i?\9f

The

PR BSTEPBI %t 7-C

an
18.23(q, C-34) 16-33(q, C-38) 10.42(q, C-39)
Me-1.00 Me-1.18 Me-1.03
|
X 11.06(q, C-41)
21.09(q) 14.23 Me-0.75
20.98(t, 7-C)
X
X
14.17
| W W
T T T | T T T | T T T | T T T | T T T | T T T |
20 18 16 14 12 [ppm]
Octabenzoylaglycone (10) 13C NMR
8 x t(C-2,4,6,8,10,12,14,18)
3 x d (C-16,34 and 36) 2xC
34.27(t
47.11(t) 38.24(t) (t)
2H-2.872+3.03 38.82(t) 38.21(t) 34.45(t)
2H-2.658
40.58(d)
46.72(t)
2H-2.82+2.745 )
39.04(d) 34.82(t)

41.21(d)




Octabenzoylaglycone
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7 x H-C-0 + 73.72 + 79.29 ppm: 8 x CH-benzoyl + 37-C.

71.50
H-5.231 68.66
All doublets (CH) H-5.556
71.46 s 58
H-5.157 :
69.67
H 5.408 68.97
71.27
H-4.993
I I T T T T T
n w0 9 [ppm]
14 x =C-H
Octabenzoylaglycone (10) and 8 x Ar-H 132-136 ppm
134.97 133.45 133.12
134.68 (3€) 132.97 (2C)
134.34 132.90
134.07 132.80
133.98 All are doublets 133.26 (20) 132.77
133.90 132.71
133.66 132.66
133.55 132.46
132.28

T | T
135.0

| T T T T | T
134.5 134.0

T | T
133.5

T | T
133.0

T | T T T T |
1325 [ppm]
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Octabenzoylaglycone (10)
BBCNMR

- 8 x benzoate ester carbonyls

| 2¢
Lactone :

| : | : — - :
169 168 167 166 ppm]

Octabenzoylaglycone

203.03(s)

C-13 (ketone)

208 206 204 193 [ppm]




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

AmphC PENTAENES 6-Deoxy, aglycone, [0] at 37-C
(Stereochemistry assumed from amphotericin B)

37 QH QH

11 (methyl ester = 12)
(1R,35,55,9R,11R,155,16R,17R,18S,21E,23E,25E,27E,29R,31S5,32R,33S)-
1,3,5,9,11,17,29,33-Octahydroxy-15,16,18-trimethyl-13-ox0-14,35-
dioxabicyclo[29.3.1]pentatriaconta-19,21,23,25,27-pentaene-32-carboxylic acid

6-Deoxypentaene-aglycone 11 = C;,H.,0,, =710

AmphC
16 x acetate + 3 x propionate

PK hABCIJK, 1 |
PKS genes in S. nodosus l S (amp ClJK, 19 modules

(Modules 4+5+6+7+8+9)
amphC
(Modules 2+3) A
amphB 4 o g

M
(Module 1)
(Modules 19+20) (Modules 10+11+12+13+14+15)

8-deoxy-16-descarboxyl-16-methylamphoteronolide B
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AmphC

Region deleted within ‘amph(C’

Module 4
amphC gene

Module 5 Module 6 Module 7
> 4\,

AT5-DH5-ER5-KR5-ACP5-KS6-AT6-DH6-KR6-ACP6-KS

<
<

-ACP4-KS5 AT7-DH7-KR7-

DELETED

- -ACP4-KS5-AT7-DH7-KR7-ACP7-

i.e. missing domains associated with two whole modules

AmphC Normal phase HPLC on methyl ester extract (MeOH/EtOAc)

Fle Display Acqusion Method Data Session Processing Plugins Help

H-B-w- BSR4 | Hd| | Ria i q]h 8-
| iy ok [ natalient NEIE—E—ZU%l.\eUH-;;&j;verEUmanLULZUU?j fﬂ_,ﬁ M ethyl este r

(] Data Files :
ddview |
5-5-20% MeOH-EtOAC over 20
Prostar 335 Absorbance Ar

bsorbance Ar 0| # e |Response - m]

Remove view |

Prostar 325 Purity Channel £

/] » Prostar 335 Absorbance Ch Sy H
= @ natalied1 Nat 0-20% MeOH-EtOAC 1 6,500 -
= » Prostar 335 Absorbance Analo 6,000 -
o data o
o method
o resufts o0s:
= = Prostar 335 Absorbance Chanr 4500 -
o
Fildat 2 4,000~
o method 2 g
= natalis01 Nat 5-5-20% MeOH-EtOA {ois
= = Prostar 335 Absorbance Analo| % 3000
¢ data 2500%-
o method 20001~
o resufts AL
=) = Prostar 335 Absorbance Chanr
ally data 1,000 -
o method 5007 -
4 5 (3 T 8 s
Time Min]
Response -
< >

&" nataliel1 Mat 5-5-20% MeOH-EtOAC ov

E0rbance

300 310 320 350 360 370

330 340
54 Wavelength [nm]

:
Mm] B catbration | 4 yiews

natalie01 Mat 5-5-20% MeOH-E|x = 9.04 y = 3,931 n =2251 Charles Chemistry MNat 5-5-20% MeOH-ELO. natalied1 Nat 5-5-20% MeOH-EtOAC over 20min31_01_2007 15_30_581.DATA . completed

1y start s S - . Galaxie Workstation [ untited - Paint
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AmphC

FAB MS of methyl ester of 6-deoxyaglycone (12)(pentaene , Me ester) = 747

NLAMBO0001 Scan 2 (Av 7-20 Acq) 100%=18650 mv 07-Mar-2007 10:44
LRP +FAB Pentaene 1 in NBA

747
100

Methyl ester 12

50 i
- s 689 729 763
517 595 635 653 - 795 -

500 550 600 650 700 750 800 850
‘ AmphC [ R

High Res FAB MS of methyl ester of " [

6-deoxyaglycone (pentaene 1, Me ester) C;;H,,0,;Na ‘

Run : NLAMB00O2 Scan : 1 ‘

Mass Int Dev 12 16 23 3

1
ppm C H 0 Na

M 747.39300 7957179  -0.2 38 60 13 1 R O R

Methyl ester 8

Found: 747.39300 C,,H,,0,;Na requires 747.39319

Calculated values for high resolution mass

12 13 1 16 23

Mass Abundance G C H 0 Na
747.39319 66.0020 38 0 60 13 1
748.39655 28.1521 37 T 60 13 1
749.39990 5.8459 36 2 60 13 1
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AmphC Proton NMR of main Pentaene as methyl ester (12)

Metéhyl efster 12

400 MHz Full protdn
~ (d*-methanol, RT)

8 6 4 2 [ppm]

AmphC  NMR of Pentaene methyl ester

Méthyl festeré (12)

6.13-6.40(8 H) |

5.94 (1 14.9, 8.4) 5 5
5 5 5.15(cat,)5.1)

5.56 (J 14.3, 9.3)

T T T T T L— T T T T T T T T T T T T T T T T
6.4 6.2 6.0 5.8 5.6 5.4 5.2 [ppm]
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AmphC: NMR of methyl ester of ‘purified’ pentaene

Meithyl éster (12) 123 ( 62)

11.09 (1 6.3)

1.02(17.3)

T T T T T T - T T T - T T T - T T - T I
18 16 1.4 12 1.0 [ppm]

AmphC Methyl ester (12)
APT- éCarbon NMR | | | |

171.11 97'485

173.31

114.87 (imp)

L T T T T T L— T T T T T T T T T T L— T T T T T
160 140 120 100 80 60 40 20 [ppm]
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AmphC ANALYSIS OF NATIVE PENTAENE EXTRACTS

RP-HPLC on native amphC extracts (no methylation)
Solvents: A is water, B is MeOH (+ 0.1% HCOOH)
Analytical HPLC flow rate 1 mL per min,

LCMS, same but 0.5 mL per minute, but twice the time scale to compensate.

Prerun 1.000 ml'min A=70.00% B=30.00%
5.0 min 1.000 ml'min A=70.00% B=30.00%
6.0 min 1.000 ml/min A=350.00% B=50.00%
45.0 min 1.000 ml'min A=30.00% B=70.00%
45.0 min 1.000 ml'min A=0.00% B=100.00%
50.0 min 1.000 ml'min A=0.00% B=100.00%
51.0 min 1.000 ml'min A=70.00% B=30.00%
55.0 min 1.000 ml'min A=70.00% B=30.00%

Pumps gradient chart

80
60

40
20

o o
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54

[M%D TT%C ME%b M%A —Fow | [SolentAontop -l

AmphC
LCMS (+ve) on methanolic extract of mycelia + resin from amph C
SAMPLE Amph C crude ex 1 [ H20/0.1%FA--MeOH GRAD] 20-Aug-2009
GE-BM-13 uv
— 33.57 An1
100 24.19 1_2525
%,
glycones
18.89
13.1813.60
0 T T T T T T
GE-BM-13 1: Scan ES+
_ 5.66 TIC
100 7.96e5
% |
3054 3242
36.10 40.26 4286

4 Time
0.00 500 | 10.00 15.00 20.00 25.00 3000 | 3500 40,00 45.00 50.00 55.00 60.00
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AmphC

SAMPLE Amph C crude ex 1 [ H20/0.1%FA--MeOH GRAD]
GE-BM-13 312 (12.502) Cm (309:312-296:298)
100+

12.50 (time)

%

506.7

565.3 579.4609.5

7444
540.6 647.3 67556987 7294

This journal is (c) The Royal Society of Chemistry 2010

Some glycones (and 6-OH) in early fractions

20-Aug-2009
1: Scan ES+
4.73e3

890.5
Glycone+water+H*

890.5

79524055 1007.1

10002 10p1s MO33 1673 qigg,
m/z
500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
SAMPLE Amph C crude ex 1 [ H20/0.1%FA--MeOH GRAD] 20-Aug-2009
GE-BM-13 315 (12.622) Cm (315:318-303:307) 1: Scan ES*+
100 8726 Gl H* = 872.5 83503
ycone + = .
12.62
873.7
%
587.6609.5
8916
588.7/610.6 802.7
649.4 .
7401
527 gagg 5778 ( (626.6 ‘ 684.36958 7508 7915 gy39 8547 “ ( 9350 9623741 1017.9 10465 1119.0 1169.1
fiun u\‘ I e A il ‘uw\\‘h by hm/‘\ R T ‘M NPT IV TR Gy N THO AR Nt TR T DY dteempoemopb b . miz
500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
SAMPLE Amph C crude ex 1 [ H20/0.1%FA--MeOH GRAD] 20-Aug-2009
GE-BM-13 329 (13.182) Cm (327:332-296:300) 1: Scan ES+
100+ 8746 1.88e4
+ =
13.18 6-deoxyglycone + water +H* = 874.5
%] 875.6
856.6 904.6
5015 gogg 6255 854.6‘ ‘9253
740.7
o rerertarbl bl \( o P A , “\\L Lo, \‘9355‘.5‘ 588 ‘ e ‘ iz
500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
SAMPLE Amph C crude ex 1 [ H20/0.1%FA--MeOH GRAD] 20-Aug-2009
GE-BM-13 600 (24.022) Cm (598:609-519:532) 1: Scan ES+
100+ 693.5 . 1.1864
24.02 6-Deoxyaglycone-water+H* = 693.5
.
675.5
% 591.5 694.6 751.6 MAIN PEAK
592.6 657.5 72
! : 695.6
555.5 639.5 aas | 7734 1914
N 5735 6214 ‘ 7116 /3> H (
o - \\‘ I I | ‘\ gl “‘u ol H‘hh . . . . . . . ' miz
500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
SAMPLE Amph C crude ex 1 [ H20/0.1%FA--MeOH GRAD] 20-Aug-2009
GE-BM-13 621 (24.862) Cm (618:625-522:531) 1: Scan ES+
+ =
o0 e w5 B-deoxyaglycone + water+Na* = 751.5 5.14e3
675.6
24.86
5916
752.5
%
6575 694.6
502.6 ’ 7735
639.6
695.7
5557 oo ( oo ‘ ( 7335 7914 11154 1188.0
- B < 1 -
ST W _\‘ B J‘m m\\‘\\\” Mo 227 o 8092 ‘ e, 2B i Lo
550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
SAMPLE Amph C crude ex 1 [ H20/0.1%FA--MeOH GRAD] 20-Aug-2009
GE-BN-13 644 (25.783) Cm (642645-5185%2) 1: Scan ES+
75. 4.29¢3
. + =
100 6-Deoxyaglycone- 2 x water+H* = 675.5
733.6
25.78 6576 .
6-Deoxyaglycone +Na* = 733.5
676.7
%]
5735 7347
7736
639.6
574.7
677.8 735.6
568.3 7284 819.2 11008
537.7 (592_6 52‘1‘7 ‘ ( N ( “‘ 7953 Tlesio 86378841 9006 9294 9650 1°°5§ tozsa  togse N 11220 1/14“'8 1196.1
P8 PR TOTINON N W0vcr UR NETO R VUROPTWR N TN | O POVIO O IOt UG oSBT N T DO TRY M1 ORI 1 U THRT AT T iy
500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
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SAMPLE Amph C crude ex 1 [ H20/0.1%FA--MeOH GRAD] Am phc 20-Aug-2009
GE-BM-13 810 (32.423) Cm (801:811-690:698) A 1: Scan ES+
100~ 675.6 4.41e3
6-Deoxyaglycone -2 x water+H* = 675.5
676.6
%
657.6 7476
6216 639.6 693.6 748.6 a3
579.2 | ‘ ‘ 7336 ( 796.7 \ 1060.2 1037 1143611686
0ot . i i “‘ [ “\‘u‘\\whw‘whddh ‘h‘hu 14 w\‘u‘m . I, " ' ; ; AN Y T Ty
500 550 600 650 700 750 800 850 900 950 1000 1050 100 1150 1200
SAMPLE Amph C crude ex 1 [ H20/0.1%FA--MeOH GRAD] 20-Aug-2009
GE-BM-13 832 (33.303) Cm (828:848-690:701) 1: Scan ES+
100+ 6756 6.73¢3
MAIN PEAKS
+ =
%] e 0-Deoxyaglycone - water+H* = 693.5
6576 694.6
o218 e30s 6956 7335
110.2
0 T T L b T T T T T T T T T i T 1 m/z
500 550 600 650 700 750 800 850 900 950 1000 1050 11¢0 1150 1200
SAMPLE Amph C crude ex 1 [ H20/0.1%FA--MeOH GRAD] 20-Aug-2009
GE-BM-13 902 (36.103) Cm (902:921-953:978) 1: Scan ES+
100+ 675.6 2.43e3
36.10 s 6-Deoxyaglycone +Na* = 733.5 v
676.6
%
734.6
639.4 6576
621.5 c776 7495 7755 8196
- : 1095.2
520.3 603.6 ‘ (593_7 7288 796.4 ‘8245 9930 11095 1141.8 1159.7 1186.3
\‘535'8‘ m 57‘\7'6 TR L ; h‘ b s “\ ‘H \\H“Hw " Nﬂ\m L \ﬂwm \M\‘K g uus‘?p'? . 9\‘311‘7‘ ot “\1390\%'4 " 1%?'2 s g \“whhm‘ il \u‘ i L i miz
500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200

KR16: 7-Oxo-amphotericin B (9)

C,,H,oNO,; = 937

7-Oxo-amphotericin B (9)

RMM 937.5
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KR16: 7-Oxo-amphotericin B (9)

Extraction of 28 x 2 L trigrooved flasks with 250 mL culture (example)

Cells and beads from all uncontaminated flasks are centrifuged in GSA tubes for
10 minutes at 10,000 rpm

In a Sorvall RC5B centrifuge. Spent media is decanted and all solid material is
collected in a beaker. Methanolic extractions are carried out on the combined
mycelia and bead pellets. All solid material is broken up and dispersed evenly
using a large holed ladle or spoon. Approximately 10 L of methanol is added to the
dispersed pellet and stored in 5 L conical flasks. Extractions are carried out for a
period of 1h to overnight with intermittent swirling to ensure mixing of solid and
liquid phases. After the appropriate extraction time the contents of the flasks are
allowed to settle. Once settled the methanol fraction can carefully be decanted
off into a new vessel. If desired, more methanol can be added to the mycelia and
beads and a second extraction can be performed as before. It is advisable to carry
out at least two extractions with UV assays being carried out to access if further
extractions are necessary. Extract 1 contains approx 400mg Heptaene and 500mg
Tetraene, Ext 2 300mg H and 250mg T, Ext 3 150mg H 100mg T.

KR16: 7-Oxo-amphotericin B (9)

HPLC purification of 7-oxo-amphotericin B
C18 Supelco RP columns 5 micron partical,
A —Water B — Methanol + 0.1% v/v formic acid

Pumps gradient chart

0
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 35 33 40 42 44 45

[M%D %C 9 %0 M %A —Fow | [SolventAontop Rd
Prerun 1.000 ml‘'min A=80.00% B=20.00%
10.0 min 1.000 ml'min A=80.00% B=20.00%
25.0 min 1.000 ml/'min A=20.00% B=80.00%
35.0 min 1.000 ml/'min A=20.00% B=80.00%
36.0 min 1.000 ml‘'min A=0.00% B=100.00%
39.0 min 1.000 ml‘'min A=0.00% B=100.00%
39.0 min 1.000 ml‘'min A=80.00% B=20.00%
47.0 min 1.000 ml/'min A=80.00% B=20.00%

Analytical 1 mL/min, preparative flow rate 14.8ml/min
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KR16 ppte from methanolic extractions, before water washes

1,100
1,000%--
9001 - -
8001 --
700

800 --

500 - -
4004--
3004--
200--

1004 -

34
Time [Win]

Abzorbance

1,000 --

004

8001

7004 --

6004

260 280 300

360 380 400

340
Wavelength [am]

2 KR16 analytical 2 longe

Charles. Chemistry Varian HPLC

BM RP KR18 analytical 2

BI RP KR16 analytical 2 longer intro03_04_2008 11_09_1831.DATA : completed

KR16: 7-Oxo-amphotericin B (9)

KR16 after 2 x RPHPLC

34
Time [Min]

Ahzorhance

300 320 340 360 380
Wavelength [nm]

420
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KR16: 7-Oxo-amphotericin B ?é) © y Y € KBNS too weak for High resolution

Triple quad electrospray MS ESMS (+ve) with different cone voltages (CV)

SCAN 500-1200 CV=11 CAP=2 POS SAMPLEKR16 Pure
GE-BM-10B 1 (0.077) Cm (1:19)

100 MH+ 938.5 Scag 525;4
Vo1t RMM 937.5
%
(minimal fragmentation)
0-bihd ! ! m ‘uhmu\h el miz
500 550 600 650 700 750 800 850 900 | 950 1000 1050 | 1100 1150 | 1200
SCAN 500-1200 CV=11 CAP=2 POS SAMPLEKR16 Pure
GE-BM-10B 1 (0.077) Cm (1:19) Scan ES+
100 938.5 3.02e4
CV =11, expanded scale sl
%
o : : N : ‘ ARTR KT “h “\M“\m\‘m\‘\u‘ TR ITH iz
860 870 880 890 900 910 920 930 940 950 960 970 980 990 1000
SCAN 500-1200 CV=30 CAP=2 POS SAMPLEKR16 Pure
GE-BM-10 8 (0.439) Cm (1:19) 5205 Sca; ;:8&4
. =
1) [MH-water]*
CV = 30 (some fragmentation to aglycone
.| and lactol dehydration) 7
775.4 }
MH*
o ' ' . ' , h— h‘ | . ‘\\ ‘L ‘ ‘ : s M\ \“\ " I sy ‘h " ‘ ‘ : : miz
500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
KR16: 7-Oxo-amphotericin B (9)
ESMS(-ve)
SCAN 500-1200 CV=30 CAP=2 POS SAMPLEKR16 Pure
GE-BM-10 8 (0.439) Cm (1:19) Scan ES+
1004 920.5 7.48e4
[M-water-H*]
CV =30, expanded 9215
% 9385 +
[M-H*]
0 , , ' ’ ' , , . , N N - ““‘\ , b “M “m\‘m “\\ , M‘MM‘ , \““M‘ - miz
860 870 880 890 900 910 920 930 940 950 960 970 980 990 1000
SCAN 500-1200 CV=80 CAP=2 NEG SAMPLEKR16 Pure
GE-BM-10A 1 (0.077) Cm (1:19) Scan ES-
100 936.4 182
ESMS (-ve) CV =80
937.5
% 938.5
9844 1016.3
m/z
500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
SCAN 500-1200 CV=80 CAP=2 NEG SAMPLEKR16 Pure
GE-BM-10A 1 (0.077) Cm (1:19) Scan ES-
100+ 936.4 182
937.5
ol ESMS (-ve) CV = 80, expanded scale ss65
941.4 984.4
bl | AT
850 860 870 880 890 900 910 920 930 940 950 960 970 980 990 1000
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KR 16 XEVO-QTOFMS#YAA109 Od-Malr-ZO‘ID -
gt WS KR16: 7-Oxo-amphotericin B (9)
100 28341 4a0058 10008
zas 2o
it 2291436
ol zumuelll  am XEVO QTOFMS
zo1es
n * 183
2291458
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KR16: 7-Oxo-amphotericin B (9)
XEVO QTOFMS

Elemental Composition Report

Single Mass Analysis

Tolerance = 1.0 PPM / DBE: min = -1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons
3929 formula(e) evaluated with 7 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:0-100 H:0-100 N:0-10 ©0:0-20 S: 0

KR 16
GE Bunmi 1 118 (1.042)

ssa7s2 Observed 938.4752

Page 1

1: TOF MS ES+
2.48e+003

160 920.4709
921.4766 MH* = (':47H72N018 =938.4749
La Fa
930.5078
9224868 | 940.4806
4960 | 942.5707 960.474
o 892.5943 g5 4426 924 2 9604749 556 5078 9023845 1029.4236 10624398
880 900 820 940 960 980 1000 1020 1040 1060
Minimum: =1.5
Maximum: 3.0 1.0 50.0
Mass Ccalc. Mass mDa PPM DEE i-FIT i-FIT (Norm) Formula
938.4752  938.4743 0.9 1.0 3.5 40.2 0.7 €39 H76 N3 020 S
938.4756 -0.4 -0.4 8.5 40.7 1.2 c40 HT2 N7 016 S
%938.4749 0.3 0.3 12.5 41.8 2.3 c47 H72 N o018
938.4751 0.1 0.1 26.5 43.0 3.4 Cc53 HE4 NI 05 S
938.4744 0.8 0.9 30.5 43.4 3.9 C60 HE4 N3 07
938.4758 -0.6 -0.6 35.5 43.5 4.0 C61 HE0 N7 03
938.4759 -0.7 -0.7 38.5 44.1 4.5 C69 HE4 N S
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KR16: 7-Oxo-amphotericin B?é) © Y Y Y

500 MHz NMR of KR16
native in d*-MeOH
water suppressed

(2 x RPHPLC) 300K

\UMM
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KR16: 7-Oxo-amphotericin B (9) Selected part of proton NMR showing C-6 protons

5 5 5 2.53 (1 H, dd, J 17.5 and 3.0, 6b-H)
2.88 (1 H, dd, J 17.5 and 9.2, 6a-H) 5
: : : 2.40 (1 H, m, 34-H)

T T .I T T T T T T T T T T T T T T T T T T T
29 28 27 26 2.5 2.4 [ppm]
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KR16: 7-Oxo-amphotericin B?é)oumal 'S§86W¥at%§?bﬁ$hem'5t e2t0hanol 300K -
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KR16: 7-Oxo-amphotericin B (9)
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KR16: 7-Oxo-amphot B (9
xo-amphotericin 8 (5} KR16 NATIVE x2 RPHPLC DMSO 13C{1H} / 308K

Materlal used was 2 x RP HPLC

Suggestlve of a second mmor stable conformer in DMSO

Some aSS|gnments by analogy W|th related compounds
No HSQC available. ' ' ' '

T T T
200 150 100

KR16: 7-Oxo-amphotericin B (9)
13C NMR showing ketone (7-C) resonance

212.75

minor
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KR16: 7-Oxo-amphotericin B?é) © y Y Y

1-C
171.18
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1725 1720 1715 171.0 1705 [ppm]

KR16: 7-Oxo-amphotericin B (9)

14 x H-C=C

132.4?

132.51

| 132,55
133.87(2C)

5 : _ 133.98
137.18 134.56

132.63 |

T T T T T T T T T | T
136 134 132 130 [ppm]
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KR16: 7-Oxo-amphotericin B?é) © y Y Y

13-C
97.66 (s)

r-Cc
96.98 (d)

98.5 98.0 975 97.0 96.5 [ppm]

KR16: 7-Oxo-amphotericin B (9)

All are CH-OH

Downfieéld of any m amphoétericin B, éC-S?
| 79.77 | |

73.19

78.06

- minor
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13 resonances between 65 and 80 ppm

All are CH-OH

ppm values are too different to that for
amphotericin B for assignment.

70.46

 66.50
(1xC??)

66.13

65.91

65.{35

7

[ppm]

KR16: 7-Oxo-amphotericin B (9)

16-C
58.59 (d)

56.34 (d)

55 [ppm]
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KR16: 7-Oxo-amphotericin B?é) © y Y Y

42.28(1)

: 43;.87(t)
47.52(t) g

243.04 (t)

46.96(1) sy

4432

KR16: 7-Oxo-amphotericin B (9)

40.65 (ti)

d-DMSO
39.75

41.18 (d)

T T T T T T T T T T T T |
415 41.0 405 [ppm]
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KR16: 7-Oxo-amphotericin B?é) © Y Y Y

15.53 1260

17.46

18.25

18 18 14 12 [ppm]

KR16: 7-Oxo-amphotericin B (9) APT —attached proton test

d5-DMSO, 308K (35 C)
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KR16: 7-Oxo-amphotericin B?é) © Y Y Y

APT Resonances under DMSO
41.18(t)
d5-DMSO - 37.38(wk, 1)
39.75 ' ' : :

T 40.18(d)

' 40.36(d) |
40.67(d)

4!1‘"'4'0""3‘9""3'3""3|7‘||[ppm|]
KR12 ANM

KR12 ANM i

40
Me

HO"

38
Me

15-Deoxy-16-descarboxyl-16-methyl-15-oxo-amphotericin B (16) RMM= 891.6

and the 8-deoxy analogue:
16-descarboxyl-8,15-Dideoxy-16-methyl-15-oxo-amphotericin B (20) RMM = 875.5
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KR12 ANM

1504
1404 - --
130 |
1204 -
10 -
100 -

Absorbance
@
=]

30 35 40 45

Precipitate (from MeOH extraction) redissolved in MeOH

25
Time [Min]

Fesponse -

=]

Ahzorbance

Time = 24 i

450
445
440
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430
425
420
415
410
405
400
395
390
385
380
375
370
385
360
355
350

-25.15

10 415 420

90 385 400
‘Wavelength [nm]

KR12 ANM
ESMS(+ve)

RP-LCMS of methanol extract, concentrated and

redissolved in MeOH.

48.0 48.6/8

SAMPLE KR12 NM Ext 1 H20/0.1%FA--MeOH GRAD] uv405 30-Sep-2009
GE-BM-20 uv
3 48.04.48.63 An1
100 1.94e4
48.82
%o 45.43
] 51.35
] 51.48
| 52.25
6.42
'0-2,1 3.485.12 13.65 1212 27.55 31.86 36.79
R R R T e e o L T T e L N T
GE-BM-20 1: Scan ES+
51.06 TIC
100+
0o 3.96e5
u %
] 30.74 32.06 36.90 38.42 42.94 44.26
3 T T T T T T T T T T T — Time
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00
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ESMS(+ve)
15-Deoxy-16-descarboxyl-16-methyl-15-oxo-amphotericin B (16) = 891.6

KR12 ANM

SAMPLE KR12 NM Ext 1 H20/0.1%FA--MeOH GRAD] uv405 30-Sep-2009
GE-BM-20 1137 (45.504) Cm (1129:1143-1112:1121) - + 1: Scan ES+
: wr 892.7 = MH

45.5 min

893.7
1 A MAIN PEAK
894.7
7296 9146
N ol
07 T T T T T T T T T T T T T T T T T T T 1 m/z
500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
SAMPLE KR12 NM Ext 1 H20/0.1%FA--MeOH GRAD] uv405 30-Sep-2009
GE-BM-20 1182 (47.304) Cm (1174:1184-1102:1117 —_ + 1: Scan ES
- (47.304) G ( ) ame  374.6 = M-water+H o 603
47.3 min
%
6955 723.8
60456246 65545700 10083  1069.8 19850
m/z

500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200

KR12 ANM 8,15-Dideoxy-16-descarboxyl-16-methyl-15-oxo-amphotericin B (20) = 875.5

SAMPLE KR12 NM Ext 1 H20/0.1%FA--MeOH GRAD] uv405 30-Sep-2009
GE-BM-20 1202 (48.104) Cm (1195:1208-1109:1123) 1: Scan ES+
1004 876.7 1.23e4
. 876.7 = MH*
48.1 min E
877.7 S S( ve )
%
A MAIN PEAK
878.7
7136 874.6 926.6946.6
[0 1 } e y “ f el f 1 e \1\ il “wh h‘ ‘\K “‘( s ’ s ; T ¥ ' miz
500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
SAMPLE KR12 NM Ext 1 H20/0.1%FA--MeOH GRAD] uv405 30-Sep-2009
1: Scan ES+

GE-BM-20 1221 (48.864) Cm (1213:1223-1089:1103)

1004 908.6 908.6 5.36e3

48.9 min E : +
8.9 Unexplained M+16+H
909.7
%7 608.7
8906 |910.6
622.7 7218 456 8587 876.9 9656 o706
504.7
8356
Lt ot “L “\H ) il j\ ‘h T “h . \‘\ ol uh\h pll Hﬂ‘\h h‘m et oot f [

0 f { t 1 t f f t f j { f t f { t j y f 1 f f f t { 1 miz

500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
SAMPLE KR12 NM Ext 1 H20/0.1%FA--MeOH GRAD] uv405 30-Sep-2009
GE-BM-20 1265 (50.624) Cm (1256:1265-1228:1237) 1: Scan ES*+
1004 5528 o759 3759 1.01e4

538.8 50.6 min . d 2
s (non-amino deoxysugar?)
%-| 553.8
566.9 580.8 820.8 4899
5248 5949 6088 469 7275 779§ 7930 8347 ‘ | 904.9 9871 1000.9
o u‘mmmh‘ m \h‘ Ut u‘\ i sl li Sl u‘\ uu“u‘\‘hu ‘ i ‘ﬁ‘ ‘h‘ I ‘ " iz
500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
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KR12 ANM ESMS(-ve) Lcms

SAMPLE KR12 NM Ext 1 H20/0.1%FA--MeOH GRAD] uv405 48.7 30-Sep-2009
GE-BM-21 uv
48.14 An1

100+ 4.48.70
0o 48 . 1 1.98e4

48.89

%,
51.42
52.32
1-?‘7?73 5.37 9811162 13.98 1792 2092 26.74.27.70 32.48 36,86 9874183 43,07 57.13
0 T . T - b - - T T
GE-BM-21 Scan ES-
1004 56.87 TIC
56.66. 0897 5.80e4
56.27.
55.19. 57.92
54.66.
53.68. 58.23
53.40.
u %
52.28 58.51
q 511 59.07
31— T T T T T T T T T T T T T T T Time
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

ESMS(-ve) 15-Deoxy-16-descarboxyl-16-methyl-15-oxo-amphotericin B = 891.6
30-Sep-2009

SAMPLE KR12 NM Ext 1 H20/0.1%FA--MeOH GRAD] uv405
GE-BM-21 1304 (45.666) Cm (1293:1308-1261:1279 .\  ScanEs-
o eerem( : w7 936.7 (8917 + formate ) "1

d _ KR12 ANM
7M. A MAIN PEAK

%

938.6
927.3 1004.7
996.4 1158.2
516.1538.9 5709 6249 6568 ?3'2 716.4 7705 8127 8526 876.0g95 5 T i L foreeros 1087.6 W 1789 11897
O HHM‘\ ull M‘Hh L L] \LM ‘wh‘n;\u‘m\ NINTII! | Hite s ahlt | ot b N NPT \‘\M\HHHU NI ] Iy ‘ ol H‘\‘h\\ J AR HM“H\\‘M " H\‘\MM‘\\M H\M“m w\u“‘ | (\‘ miz
500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
SAMPLE KR12 NM Ext 1 H20/0.1%FA--MeOH GRAD] uv405 30-Sep-2009
GE-BM-21 1352 (47.347) Cm (1342:1357-1260:1278) Scan ES-
100+ 918.6 59
47.4 min 918.7 (891.7 -water + formate’)
938.7
%-| 1036.6 1052.4
5293 57295802 6252 geas . 8526 9116 9504 ggso 10057 19875 41388 (175 11580
5261| 155 691.0 " 7455 7898 81758411 8816 968.0 ’ ’
0 m/z
500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
8,15-Dideoxy-16-descarboxyl-16-methyl-15-oxo-amphotericin B = 875.5
SAMPLE KR12 NM Ext 1 H20/0.1%FA--MeOH GRAD] uv405 30-Sep-2009
GE-BM-21 1378 (48.257) Cm (1369:1381-1320:1332) 920.7 (M+ formate') Scan ES-
1007 . o83 920.7 "
482 min A MAIN PEAK'}
0218
922.7
%
"] 5047 684.7 988.7
685.7 752.3 9108 936.9 1019.5
5123 s30.7 6737 i " 9 9686 | 9987 1085.8 1318 11792
579.4 640.3 767.8 1096.5 811580
601.0 7266 8032 8373 g5 0886.1 1035.2
- m/z
500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
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KR10-1 Decaketide (21)

KR10-1 Decaketide (21)

O

7
1 Me
16|'V| 10' O |
e \/M\/M NN OH
' ' 5
7 1
HO' 21
15'me” SoH

Decaketide product 21 from KR10-1 mutant

6-[(1E,3E,5E,7E,9E,11S,125,135,14S5)-12,14-Dihydroxy-11,13-
dimethyl-1,3,5,7,9-pentadecapenten-1-yl]-4-hydroxy-3-methyl-
2-pyrone

KR10-1 Decaketide (21)
Evidence for inactivation of KR10-1 coding sequence
M 1 2 3 4 5 6

primers  KR10CF

mutant (lane

expected site (lane 4).

site (lanes 5 and 6).

Analysis of the KR10
coding region in wild-type
and mutant strains. PCR

KR10CR2 were used to
amplify the KR10 coding
region from S. nodosus
(lane 1) and the KR10-1

Treatment with  Hindlll
revealed that the DNA
amplified from S. nodosus
was resistant to digestion
(lane 3) whereas that from
the mutant contained the

control digests, Bcl | cut
the PCR products from
both strains at an internal
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Analysis of AmphC ACP coding sequences in S. nodosus and the KR10-1 mutant

12 3 4 5 6 7 8 9 10

N

—

(&)
gl

PCR analysis of ACP coding sequences in modules 3 to 8. Lanes 1, 3, 5, 7 and 9, DNA
amplified from S. nodosus genomic DNA with primers for sequences encoding ACPs 3,
4,5, 6 and 7, respectively. Lanes 2, 4, 6, 8 and 10, DNA amplified from S. nodosus KR10-
1 genomic DNA with primers for sequences encoding ACPs 3, 4, 5, 6 and 7, respectively.
The ACP5 and ACP6 coding sequences are missing from the KR10-1 mutant (lanes 6 and
8).

The sequences of the oligonucleotide primers were (5’ — 3):

ACP3F, TTCGTGCTCTTCTCGTCCGTC; ACP3R, CCGAAGAAGTCGGCGTCGAAG;

ACP4F, ACCGATGAGGCCGCTCTCGT; ACP4R, GATCACGATCGGGTCGTCGT;

ACP5F , AACGCCTTCCTGGACGCACT; ACP5R, GAGCAGTCGCCACAGGTCCT;

ACP6F, CAACGCGGGTCAGGCCAACTA; ACP6R, GAAGCTCGTCCAGGATGAAGT;

ACP7F, TCTGGACCTGGACGCGTTCAT; ACP7R, GGCTCCGAAGAGTTCGTCGTG.

KR10-1 Decaketide (21)
KR10 ESMS Negative lon mode

KR10 18-Feb-2009
bB339:2 11 (1.065) Om (3:20) 2 SenES
100, el Shows 386-1, (386x2)-1, and (386x3)-1 2795

Dimerisation and trimerisation in MS (with single charge)

% (plus low levels of plus oxygen)
3
4010
&21 7726 11583
228
0”"‘\”‘L\‘“”w””\"”\‘”‘\”‘w‘”\‘”‘\”"\"‘w"”\‘”‘\”"\"”\‘”‘\”‘w‘”\‘”‘\”‘w””\‘”w””\‘”w””\‘”w””\‘”w””\‘”w””\‘”w””\””\””w”\fT'fZ
20 300 400 500 600 700 800 00 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
KR10 ESMS Positive lon mode
KRI0 18Feb-2009
brr339-26 (0.562) Om (37) 386+1, (386XZ)+1, (386X3)+1, (386X4)+1 1 Sen ES+
100, = and small amounts of +23 1%
Dimerisation and trimerisation in MS (with single charge)
e 11601
7730
. 301 489 7749 1764
aR3
Otm‘lmn&\‘u_“‘LM{uﬂ1#i‘6 T T T T = mz

1 1 o T 1 LR L B HLL L B L L I
20 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
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KR10-1 Decaketide (21) ) (¢) The Royal Society v

UV spectrum. Max at 422, 400(max), 380(sh) and 311.

g & & ¥ [a]

FEEd ceennnnnn Jrenmrnnnns e e s Fron s Jrmnnnny m.""'.f" .5.'!3!_:.-.'
1“ ..........: .................................................... NS i S —— E .............
: B
Erd e Jommmmm———— L ———— e ————— bommmm———— R AR ., i da-
' " ’:El:llﬁl
([ [ S ——- .: ........... T T | P I T | Sy 1 freendos
. . h
M -|' 1
& 1ifE--------- [ — L L ——— | - A | S ——— | I
i : : : - Jl;'. :
= | 7 1 S ——- T —— -. .......... -. .......... :_.-' ......... ol e e e e | T I..a:..
¥ - ! ! ~ LY
......... N SRR PR 2 - U (RN SRR SR 'S
B : _.--""-r ! .I"-._
Lt SR :__-F: ..... -!ll.lﬂl:l il ...._'._'_,_f-f ......... L L ol e e e e bose s s nm. T
=~ T !
4E _:_."- ................................................................................
EI ......... l: ........... e e B e e e e e ol e e e e B e e e e e s
0 . .............
i LY ) E= 21 =0 il
WEsEREgH i)
KR 10 in MEA 17 Feb 9 10:13 am KR10-1 Decaketide (21)
.m_m BMURPHOODD av SCam 55-67 1000 lI]:llgiﬁ FAB_MS
387
]
a0
70 FAB Accurate Mass Data
M
Rum : BMURPHOD1Zz Scan : 1
ERPHOOLY Gr 3 s 3672 Seams Tfi‘éﬁ“?é]g.;iﬁssv Mass Int Daw 12 1 16
. i c H 0
7 387.21618 30602556 -0.2 23 31 5
o] C,5H;,0, requires
h 387.21637
"1 1z 13 L
A S R A N A A TSN A LA Mass Abundan o c c H a
et D 387.21637 77.5168 23 0 31 5
. 386, 21973 20,0122 2 1 31 5
Observed' 387'21628 389.,22308 2.4703 Z1 Z 3l 5
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BM_KR10_2 1H/ 298K
500.1 MHz, d*-MeOH, ca 30 mgs in tube.

Proton NMR
KR10-1 Decaketide (21) roton

7 5 5 4 3 2 1 [ppm]
BM_KR10_2 1H/ 298K
KR10-1 Decaketide (21)
Ten multiplets, plus singlet. 5-H
6.072
7.086 5.89
’
2-H 6.59 10"-H
4’-H
— 71 ‘v T T 1 ‘' T T T T T T T T T T T T T T T 1 T T U

7.2 7.0 68 66 6.4 6.2 6.0 58 [ppm]
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|

F1 [ppm]

| L DAL
4 3 F

6 5 4 3 2 F2 [ppm]

KR10-1 Decaketide (21)

F1 [ppm]

___________ g % _.'____1_7_4_(13 )/0 85(17 ) o

........ 2.48(11 )/1 03(15')___.___..

1.0

25 2.0 15 10  F2[ppm]
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KR10-1 Decaketide (21) ‘ (c) The Roy d Y

3 - o - - S | ......... - %X .......

............. 400(14)/174(13)$§
o e 342(12 )/1. 73(13') -

5 88(10 )/2 48(11) : : : |

B T ﬂ ..................................................................................................... 5 % .............

35 F2 [ppm]

KR10-1 Decaketide (21)
7.09(2') 6.59 5.89(10') O

F1 [ppm]

6.0

6.5

7.0

7.5

7.2 7.0 6.8 6.6 6.4 6.2 6.0 58  F2[ppm]
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BM_KRT0_2 13C{1H} + DEFT135/ 208K 13¢ NMR

KR10-1 Decaketide (21)

MeOH 17.71
11.65
10.16
7.28

W

T T T T T T
200 150

| T T T T |
50 [ppm]

BM_WKRTO_213C{1H} + DERPT 135/ 208K

KR10-1 Decaketide (21) 0 ;
1 o Me

16' 10" |

Me \/M\/\/\ N OH

' r5
. Me17 1
HO 21
15\e” SoH

140.23 (5.89) 10’-C
138.38 (6.59) 4’-C
136.20 (6.43) 6’ or 7’-C
135.20 (6.345) 5’-C
134.92 (7.08) 2’-C
131.71 (6.338) 8’-C
130.92 (6.264) 6 or 7'-C
130.67 (6.384) 3-C
129.86 (6.183) 9'-C
121.22 (6.158) 1-C

T T T T T T T T T T T
140 135 130

| T T T T | T T T T |
125 120 [ppm]
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BM_KR10_2{13C{1H} + DEPT {35/ 208K

KR10-1 Decaketide (21)

(5-C)
H = 6.07

100.63 (C-H)

WWMWWW

9 7
1 Me
10' 0
Me \/\/\\/\/\ . OH
. v 1
Ho\ 21
15'Me”” SoH
(2-C)
99.23 (quart)

104 102 100 98 96 [ppm]
BM_KR10_2 13C{1H} + DEPT135/ 298K
KR10-1 Decaketide (21) o) .
1 o Me
BT |
Me \/M\M NN oH
Me17 1 5
HO' 21
S've” SoH
(12’_c) (14’-(:)
77.67 (3.415) 69.13 (4.014)
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BM_WKRTO_213C{1H} + DERPT 135/ 208K 0

7
KR10-1 Decaketide (21) 1 o Me
16' 10 |
Me \/M\/\/\ I oH
Me17 1" 5
HO 21
5'Me”” SoH
(13,'(:) ’
-11
42.3 (1.733) (C-11)
39.50 (2.48)

I
42 40 38 36 [ppm]

KR10-1 Decaketide (21
ecaketide (21) DEPT135: No methylene carbons. 19 x C-H or -H,

ioo.s




Supplementary Material (ESI) for Organic & Biomolecular Chemistry

KR10-1 Decaketide (21) This journal is (c) The Royal Society of Chgmistry 2010 O
| | ‘ A
BM_KR10 2 HSQUGP edited / 298K E
I — o o i
_— Heterocorrelation NMR *®
. -8
— (]
—_— b
! -8
0]
[ o M7
— myaR 1 o e
| 'L ® |
N
OH | g
—— 5 -
|:| I I T I I I
8 -] 4 2 F2 [ppm]
KR10-1 Decaketide (21) D
| )
BM_KR10_2 HSQUGP edited /298K E
I 7.0(7)/1.91 & 9.8(17’){0.85_ ?
— 11.4(16)/1.026” =
—_ i .
17.8(15’)/1.13 b
@
39.1(11")/2.47
— (4] 42.4(13')/1.74 o
MeOH o
I i}
Q 7 L
1 Me
(0] | g
69.1(14")/4.00 o o OH
N @ 1 5
77.5(12')/3.41 21
1] @ N
[l | | 8

F2 [ppm]
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KR10-1 Decaketide (21)

J

BM_KRT0_2 HSQCGP edifed /208K

6.0 F2 [ppm]

F1 [ppm]

130 120 110

140

KR10-1 Decaketide (21) ]

M

BM_KR10_2 QTGP edited /

129.86/6.183

130.92/6.264
131.71/6.338

135.20/6.345

136.20/6.43

F2 [ppm]

F1 [ppm]

130

132

134

136

138
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KR10-2 Dodecaketide ‘tetraene’ (24)

(and trace ‘heptaene’ analogue)

KR10-2 Dodecaketide ‘tetraene’ (24) 0O -
1 Me
-
w Me
HO' 24
19'
Me OH

C,,H;,0.=440.4

6-[(1E,3E,5E,7E,11E,13E,155,165,175,18S)-16,18-Dihydroxy-
15,17-dimethyl-1,3,5,9,11,13-heptadecahexen-1-yl]-4-hydroxy-3-methyl-2-pyrone (24)

Position of the dihydro, and stereochemistry assumed from amphotericin B

KR10-2 Dodecaketide HPLC of ppte (prior to washing) RPHPLC Heptaene peak

"W = 437.00 nm

n
[5}
= H h '
o ] T |
& i !
5 ! !
82000t
2 oo Heptaene
o [not (24)]--'-
4,000 - e
T s S
0 ,\.MLJ
o 5 10 15 20 25 30 35 a0 45
Time [Min]
470 . - —
o 443056 4,500 ---.L--,- ------------------------ D BB RRREIEEEEEEEPEE LR R | meess.ﬂmin
Heptaene T
450
000
440 3757 53
430 364422 300
420
410 3,000
400
»
330 2657 &8 2 2500
380 ]
370 E;UUU—
350
350 H1771.55 1.5007
340 :
220 10004+
320 [ S
310 885.21
300 o]
250 —_—
280 280 290 300 310 320 330 340 350 350 370 380 330 400 410 420 £30 440 450 460 470
5 5 113 Wavelength [nm]
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e U S%al(%ﬁw fowashing iORPHPLC Tetraene peak (24)
KR10-2 Dodecaketide tetraene (24)

1w = 330.00 nm

Ahzorbance
M M
= tn
= =
= =

T

S
1,000 ------ [ e beeeee [ e beeees IR
i T T T et
0 5 10 15 20 25

Time [Min]

Fesponze -

470
460 FEOU b e Tide= 37,87 min
450 : L
440
430
420
410
400

Ahzorbance

tetraEn'"d

T T T
280 280 300 310 320 330 340 3_[| ECU EFU ESU 380 400 410 420 430 440 450 460 470
Wavelength [nm]

KR10-2 Dodecaketide tetraene (24) ESMS(-ve) analysis
Dodecakaketide, tetraene (24) HPLC fraction RMM 440.4

kea15 spot off column 26-Aug-2009
kea1554-2 8 (0.453) Cm (4:15-55:56) 0 2: Scan ES-
100+ ; '\;e 4394 6.18¢3
1 T 439.4 = M-H*
Me W\/\W\\/\ 6\ oH .
21" 1
o HO\\\‘ Me 24
19' 440.4
Me OH 388.3 425.8
11‘2.8 201.1 31‘1 2 ‘
Ottt \‘\“ - “H‘H‘M‘ TP eyttt \mu \M‘\N TR oo il J . miz

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640

Dodecakaketide, heptaene HPLC fraction, RMM 438.4

fraction 12 27-Aug-2009

kea1556-2 10 (0.560) Cm (6 17) 2: Scan ES-

100+ x4 1.31e4
68.8

437.3 = M-H*
%] %68 - 3292 4373
%8 P 4873

431.1 4733
619 ( ‘ 30 | 2871 327? W ( ‘ (
o H H b “ n i \ TR bt \M ‘ ‘MH‘\ il H e “ sl \ | \ bl \\\ ‘ A "

m/z
60 80 100 120 140 160 180 200 220 240 260 280 300‘320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 64‘10‘
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KR10-2 Dodecaketide tetraene (24)

/500 MHz NMR, RT in d%-MeOH

FIasIﬁ column éfractions écontaininég
mainly tetraene by UV and MS

KR10-2 Dodecaketide tetraene (24)

223(2H,m) 2.20(2 H, m)

2.20 and 2.23 |
(2x2H, 2 x m, 4 x allylic H)

2.30 (1 H, m)

impurity

I
2.30 2.25 2.20 215 [ppm]
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KR10-2 Dodecaketide tetraene (24)

| 2.41(1H,ddq7.2,3.4,7.2,15"-H)

2.42 238

236 [ppm]

KR10-2 Dodecaketide tetraene (24)

F2 [ppm]

3 2 F1 [ppm]

4
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KR10-2 Dodecaketide tetradh (Eﬂ) © Y Y Y

Ll Ll A

: : v
_________ . .g
© 1.729/0.833

C

4.0

F2 [ppm]

3.0

KR10-2 Dodecaketide tetraene (24)

2.0 F1 [ppm]

........... 561/2 19
' 584/2 22 : ;

F2 [ppm]
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KR10-2 Dodecaketide tetraene (24)

T T T T | T T
58 F2 [ppm]

KR10-2 Dodecaketide tetraene (24)

168.04 (s)
167.72 (s)
158.29 (s)
139.78
137.66
137.48 (2C)
136.32
132.56
132.51
132.28
131.78 (2C)
130.98
122.52

13C NMR

102.05(d)
1p0.58(s)

7928
7058

43.63(d)
40.55(d)
34.00(t)
33.45(t)

19.12
13.20
11.58
8.69

200 150

100

50 0

[ppm]
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KR10-2 Dodecaketide tetraene (24) -

KR10-2 Dodecaketide tetraene (24)
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KR10-2 Dodecaketide tetraene

DEPT 135

T
140

KR10-2 Dodecaketide tetraene (24)

A L

HSQC (heterocorrelation NMR)

Edite§d HSQCé(sensiti\ility impirovemeént

- Tose3e,
79.21/3.386

F1 [ppm]

e
=
e
w
e
1)

T
100

120

140
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KR10-2 Dodecaketide tetraene (24)

Edited HSQC (sensitivity improvement
+ adiabatic decoupling and refocussing0

: : : : E
— | | 879(7)/1 908 @ 11 43/0 836 [ =
______________________________________________________________________________________ __________1_2_95/_1_995__@.
: e
j ............................................... @ .................................. ........................ @ @ .................... _8
N S S 19___1_1/1_1__3_1 _____________
. imp N
3 : : ©
A S 33.5/2.211 "
__jl i) : -g
40. 38(15 )/2. 408 =3
_____________________________________________________________________________ 4358/1728
—— B S ——
2.5 2.0 15 1.0 F2 [ppm]

KR10-2 Dodecaketide tetraene (24)

Heterocorrelatlon NMR

F1 [ppm]

T Do_uble bo_nd reglo;n

L T T T T T T T T T T
6.2 6.0 58 F2 [ppm]





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /MyriadPro-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


