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General experimental section

All reactions were performed under an atmospheri,ofUnless otherwise stated, solvents
used were of HPLC quality. Chemicals were of anedytyrade from commercial sources and
were used without further purification. The reactiprogress was monitored on precoated
silica gel TLC plates MCHEREY-NAGEL ALUGRAM® SIL G/UVs4 (0.2 mm silica gel 60).
Spots were visualized under 254 nm UV light antpdipping the TLC plate into a solution
of 3 g of phosphomolibdic acid in 100 mL of ethafalowed by heating with a hot gun.
Flash column chromatography was performed usingh#REY-NAGEL silica gel 60 (15-40
um) as the stationary phadkl. and**C NMR spectra were recorded on a Bruker 400 Avance
[l instrument, equipped with an ultra shielded meigand a BBFO 5 mm broadband probe.
Chemical shifts § are reported in parts per million (ppm) from high low field and
referenced to residual solvent. Coupling constdhtafe reported in hertz (Hz). Standard
abbreviations indicating multiplicity are used aidws: br = broad, s = singlet, d = doublet, t
= triplet, m = multiplet. Melting points were measd on a Bichi Melting Point B-545
instrument and are uncorrected. High resolutionr&&ds spectrometry was carried out by the
CRMPO (Centre Régional de Mesures Physiques deefQuat the University of Rennes 1.
Analytical RP-HPLC was carried out on a Dionex kdiite 3000 system equipped with a
UV/Visible variable wavelength detector and withreaverse-phase column chromatography
Acclaim® (C18, 250x4.6 mm, 5 um, 120 A) at 30°C and 1 mh’niGradient eluent was
composed of A (0.2% TFA in water) and B (§N). LCMS analysis were performed with a
Waters instrument composed with a Waters 2695 &#pamodule, a Waters 2489
UV/Visible variable wavelength detector and a Wai®t00 Mass detector. The reverse-phase
column chromatography used was an Accf@iffC18, 250x4.6 mm, 5 um, 120 A) at 30°C
and 1 mL.miff. Gradient eluent was composed of A (0.2% TFA inenaand B (CHCN).
Preparative reverse-phase HPLC 2brwas performed with a VWR LaPrep system. Solvent
flow 4 mL.min* was applied to a semi-preparative column AGEL8-AR (100x10 cm, 5
pm). Gradient eluent was composed of A (0.2% TFAwvater) and B (CBCN). Method:
linear gradient beginning with A/B = 80/20 v/v, cbing A/B = 0/100 v/v within 30 min.. All

chromatograms were recorded at 254 nm.



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

‘A new cyclopamine glucuronide prodrug’ Renoux and al S3
HO
N
o O—
NO
ACO&VO 2
AcO
OAc
8
o L At A
i i o .
E RR Bk & B R E g =
I I‘ElllilI o Iﬁlﬂl o I?lol o Iﬁlﬂl o ‘Glﬂ‘ o I-thI o Iﬂlﬂl o I2|CDI o I1|OI T

ppm (t1)

'H NMR spectrum 08, 400 MHz, CDCJ

T
A
i
L
3
3

{

13C NMR spectrum 08, 100 MHz, CDCJ



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

‘A new cyclopamine glucuronide prodrug’ Renoux and al S4

TBDMSO

A
o O—
NO
O 2
AcO
OAc
9

i o — w - =
B &3 2 2 & 8 3 &% 2 2
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 T | T T T T | T T T T | T T
8.0 T.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
ppm {t1)
'H NMR spectrum 08, 400 MHz, CDCJ
T T T | T T T T | T T T T | T T T T | T
150 100 50 0
ppm (t1)

13C NMR spectrum 09, 100 MHz, CDC}



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

‘A new cyclopamine glucuronide prodrug’ Renoux and al S5
TMDMSO
X
o O—
HO ©
10 OH

Ll VENT WN L
- L - o
= == so Il id [ = -4 L
8 8R 88 pE& g8 & 5] 28
T T T T T T T T T T
10.0 5.0 0.0
ppm (t1)

'H NMR spectrum o0, 400 MHz, CDC}

T T T T T T T T T T
200 150
ppm (t1)

13C NMR spectrum 010, 100 MHz, CDC}



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

‘A new cyclopamine glucuronide prodrug’ Renoux and al S6
TBDMSO
A
o o]
HO o
,; OH

Lok - MU_M_J J |
b s e — b e b = _ = — e
= == = = o 2 Q P = o Lo~
58 &% 5 B 8B% g B B ] 2 =2
| 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 T | T T T | T T T T | T T
3.0 7.0 6.0 50 4.0 3.0 2.0 1.0 0.0
ppm (t1)

'H NMR spectrum of.1, 400 MHz, CDC}

ppm (t1)

13C NMR spectrum o11, 100 MHz, CDC}



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

‘A new cyclopamine glucuronide prodrug’ Renoux and al S7
TBDMSO
X
o o
NO
A”OCO/&O 2
AllocO
12 OAlloc

Ll X Lub__

| ———

U

! e e el i ! i

- = I 2 = =e o © 0w

88 8 £ g ® 88 ® g 88

| 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 T | T T T T | T T T T | T
2.0 a.0 7.0 6.0 50 4.0 3.0 2.0 1.0 0.0

ppm (t1)

'H NMR spectrum of.2, 400 MHz, CDC}

ppm (t1)

13C NMR spectrum o012, 100 MHz, CDC}



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

‘A new cyclopamine glucuronide prodrug’ Renoux and al

HO
LS
o (0]
NO
AIIocoao 2
AllocO
OAlloc

13

UM‘ Lol

e = = = =

= = @ = - & = [l =

8 BRR B 5 B8 7 2 5]
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 T T T | T T T T | T T T T | T
9.0 8.0 7.0 6.0 50 4.0 3.0 2.0 1.0 0.0

ppm (t1)

'H NMR spectrum of.3, 400 MHz, CDC}

ppm (t1)

13C NMR spectrum o013, 100 MHz, CDC}

S8



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011
‘A new cyclopamine glucuronide prodrug’ Renoux and al

S9

14
1| | ).} 1 l .
(R T = B
Moo= = oo -~ - ® = " o
B 28% E = & 8 8 &
— : = = — — —
70 6.0 5.0 4.0 3.0 20 1.0 0.0

ppm (t1)

— .
'H NMR spectrum ofl4, 400 MHz, CDC}

ppm {t1}

3C NMR spectrum o014, 100 MHz, CDC}




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

‘A new cyclopamine glucuronide prodrug’ Renoux and al S10

Py == oy e e e o e i
e =0 o 3 @ = M ooos N -
g # & B8R & S8 z 5
| T T T | T T T T | T
5.0 0.0

ppm (t1)

'H NMR spectrum ofl5, 400 MHz, CDC}

ppm (t1)

3C NMR spectrum o015, 100 MHz, CDC}



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

‘A new cyclopamine glucuronide prodrug’ Renoux and al S11

OH [e)
N I
HQ%O o \/\N—N

\

N

\ T w
o
o (@]
NO
AIIoco/ﬁO 2
AllocO
OAlloc
o OH
L — i - i |
o2 & H s = 3 2 8
IIII|IIII|IIllll\\\‘\\\\‘I\II|IIII|IIII|IIII|IIII|
2.0 8.0 7.0 6.0 50 4.0 3.0 20 10 0.0

ppm (t1)

'H NMR spectrum ofL7, 400 MHz, CROD, 313 K

\l I lJl ol ___.]__'_ML_ | j_ | ) MLW

T T T T T T T T T T T T T T T T
150 100 50 o

ppm (1)

3C NMR spectrum o017, 100 MHz, CROD



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

‘A new cyclopamine glucuronide prodrug’ Renoux and al

S12
OH o)
—
Hﬂﬁ&o OI \/\N—N
\
OH N
00"
NO
HO 0 :
H&O
OH

2b

I=tE

JE—
-
2

4| swo{

ppm (t1}

o
El

'H NMR spectrum o£b, 400 MHz, CROD

200 100
ppm (1)

13C NMR spectrum ofb, 100 MHz, CROD



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

S13

‘A new cyclopamine glucuronide prodrug’ Renoux and al
LRESI-SM spectra
7o 5can ES+
10004 1005.00 o 4.25e5
0
Ho*:\;o ﬂoj\‘_’\
FO aQ
OH
2b
1006.03
= 1020.91
mfz [BH+a] 1005
1022.27
549.54
FO A T Y TR PR TP Ll - [ L
R A L L L Bl L L L Y R B RN A L L) R L) LAARN L) AN AR sy s (1174
300 400 500 00 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
7o 5can ES+
1004 86754 4.02e5
OH 0
o N
HEC‘RSEA/O © NN
OH \\N
sh OH
583.51
mfz [M+1a+] 567 N,
OH
BQ_
584.45
Ba5.46
PRPRTTIN R FTIN VPRI TR L i m N Ll e L P N
L Ly L L ey L L L L R L B L Ly Y L A RN A LA L) R LEARN L) A LA sy s (1174
300 400 500 00 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

‘A new cyclopamine glucuronide prodrug’ Renoux and al S14
20 5can ES+
100 nze2 2 BTe6
1
m/z [MAH+] 412
s
1413.60
3945% 414.61
0 " -1 " hand L. miz
URARE LAY LA RN LALLE RARAY AL LAY LLLLE LAY I LALAN LALLE R RAARE LN AN LN SR RIS LS LN LA LS LIS AR RIS LR LLILLE LN AL LN LA R
300 400 500 600 oo 800 00 1000 1100 1200 1300 1400 1500 1600 1700 1800 1500



