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Cl
Sodium chlorite Na® oo N

CAS [7758-19-2] 1kg ~ 150 €
9 ~

Molecular weight: 90.44 g

Melting-point: decomposes at 180-200 °C.
Soluble in water: 390 g/I at 17 °C.

m) Stable in the absence of oxidizable organic material. ¥

m) Can explode in response to physical shock.*
g

_‘\?/ _ q)L‘o ‘@ ¢ 1 @ 2@ AllanChimzz=-

*N. Langerman, ACS Chem. Health Saf. 2021, 28, 402-409. » Pharma s
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Pinnick oxidation

1.4 equiv NaClO,,
1.3 equiv H,NSOzH,
>
OMe H»0,05h,RT, OMe
OH 80% (1.3 g). OH

| Vanillin | | Vanillinic acid |

_Ri/‘_q)L" %Ql ﬁ?f\_.:o

B. O. Lindgren, T. Nilsson, Acta Chem. Scand. 1973, 27, 888-890.
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OH
X

ZNoH

Resorcinol
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Pinnick oxidation

1.25 equiv NaClO,,

aq. NaH,PO, (pH 6.5),
Me

@) Me _OTBS O Me _OTBS
/ 10 equiv Me\/\Me /

T

tert-BuOH/H,0,
8 h, RT, 80% (2.85 g).

lf'

| Quassinoids |

_«z/‘ _ Q;Ld' ‘®@ . L "®Psgoo AflanChim

p
6. A. Kraus, M. J. Taschner , J. Org. Chem. 1980, 45, 1175-1176. » Pharma
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Pinnick oxidation

Harrold W. Pinnick
(1947-2021)

8.3 equiv NaClO,,
7.5 equiv NaH,PO,, Me

Me
Me
? equiv Me\)\Me
-0 > Y © h
E O/\© tert-BuOH/H,0 (5/2), = O/\O
ANy 14 h,RT, 90% (200 mg). 2 ¢ 7
H

OH

Y ‘@ L "Pse- AllanChim

P S. Bal, W E Chllder's H. W. Pinnick, Tetrahedron 1981, 37, 2091 2096. » Pharma
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Pinnick oxidation

S
0-Cl=0 + H,POL

!

D _H
:O:/\ITL) :OI/D
RJ\H * O\ﬁl - Rj\H
02 o
I Chlorous acid I c1-©
1l
o)

P %,

<
A. A. Hussein et al., R. Soc. open sci. 2020, 7, 191568.

—

I Chlorine oxide I

H HZ

02

O © Sidereaction scavenging MeOH
2Clo, + Cl + OH == > Me%Me
Me
© cl
2 x 0-Cl=0 M
e\/kMe
Ox O R ol
~Cl esorcinol,
'\) > )]\ H FON Sulfamic acid,
R™ ~O H™ I H.O
2V>.
R _
I Hypochlorous acid I
‘@ . L “®se°  AllanChime==
Pharma 1
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Pinnick oxidation

Chlorine oxide

S) ©) o sidereaction  scavenging MeOH
0=CI=0 + H;PO.° 2Clo, + Cl + OH —= > Meﬁ)<Me

“ © e cl
2x 0O-Cl=0
Me\)\Me

@ _ )
0:7 N :o’H o 0
R

H j X Resorcinol
| e I H‘/ CI O ) .I
)I\H + O’\)CI e N Rj\H H\O Ool\) E R)I\O/H + H/ \Cl SUlf'(i'mcl)C aC|d,
T \ 20,.
02 o
@)

I Chlorous acid I 'c'r I Hypochlorous acid I
O

_Rt/‘ i q)L‘ﬁ ‘@ « L "®Pso- AllanChimzz =

¢
A. A. Hussein et al., R. Soc. open sci. 2020, 7, 191568. » Pharma
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Pinnick oxidation

Typical procedure

Aldehyde in tert-BuOH in combination with another solvent such as THF or H,0, large

excess of the scavenger followed by dropwise addition of the aqueous solution of

sodium dihydrogen phosphate buffer and then sodium chlorite at room temperature.

_R?/‘ ) QL" ‘@ - 1 a? f®——- AllanChime===-
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Pinnick oxidation

Key points

To ensure a constant pH value (~6.5), the use of several equivalents of sodium

dihydrogen phosphate is recommended.

Due to the instability of the sodium chlorite in acidic medium in the presence of metal

salts, the use of a steel needle for the addition of the oxidant should be avoided.

Pharma

P e ‘@ L "®i1e°  AllanChimzss

16
-— 0 P — W e




Pinnick oxidation

Advantages

Stereocenters at the a-position of aldehydes are unaffected.
Excellent functional group tolerance.
Good reactivity with sterically hindered aldehydes.

Relatively low cost of the reagents.

_Ri/‘_q)L" %Ql ﬁ?f\_.:o
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Pinnick oxidation

4.0 equiv NaClO,,
1.5 equiv NaH,POy,,

Me
MeO” N0 Me Me Me 50 equiv Me -k MeO” N0 Me Me
Me
Y Z e - > Z
H tert-BuOH/H,0 (5/1), HO
0~ SOMe 8 h, RT, 95% (3.4 g). 0~ SOMe
o o

| N6-121 |

Me

Stachybotrys microspora

«z/‘ ;Lo’ ‘®@ . L "®Psgoo AllanChim

€
M. Singh, P. Argade, Synthes:s 2012, 44, 3797-3804. » Pharma
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Pinnick oxidation

10.0 equiv NaClO,,
6.0 QQUiV NGH2PO4,

o Me o

H N 120.0 equiv Me\/\Me HO N
| )N > | )N,

C| N tert-BuOH/THF/H,0 (1/20/5), cl N

1h,RT,>95% (7.2 g).

N
l \ »’NHZ Non-nucleoside inhibitors of
Br H N HIV-1 reverse transcriptase

Cl

_Qt/‘ _ QJL‘; ‘@ « L "®Pso- AllanChimzz =

p
A.Peat et al., J. Med. Chem. 2012, 55, 10601-10609. » Pharma
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TBDPSO H

Pinnick oxidation

1.4 equiv NaClO, o/—’\O

0.3 equiv NaH,PO, H o

1.0 equiv H,0,, Z
» TBDPSO OH

ACN/H,0 (2/1), O

30°C, 3 h, me H o\>

>93% (2.7 g).

|HO_C| + Hzoz —_— H_CI + Hzo + Ozl

E. Dalcanale, F. Montanari, J. Org. Chem. 1986, 51, 567-569.

“@ qi e??..—"

¢
B. Wang et al., J. Org. Chem. 2023, 88, 5844-5851.
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Pinnick oxidation

1.5 equiv NaClO,,
1.5 equiv DMSO,

> .
tert-BuOH/20% aq KH,PO, (1/1), >
e 1an q KH,PO, (1/1) /\Meo N
H ~68% (280 kg). H
| |
@)
HO—C| + Me\S,Me o H-Cl + Me\g,Me
0 O

_«z/‘ _ Q;Ld' ‘®@ . L "®Psgoo AflanChim

H. Straker et al., Org. Process Res. Dev. 2024, 28, 2708-2723. » Pharma
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One-pot oxidation of RCH,OH to RCO,H

.y o,

Typical procedure

2.0 equiv NaClO,,

0.02 equiv NaClO \/\/
0.07 equiv Me N Me

Me |
2.5 equiv NaHZPO4

ACN/H,0 (1/1),

i Q? ﬁj

2 h, 35 °C, 95% (10.45 g).

‘@ L "®see  AllanChim

M Zhao etal., J. Org. Chem 1999, 64, 2564-2566.
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One-pot oxidation of RCH,OH to RCO,H

@
h h
Q 2 ° RCH,0H
A
RCOZH NaOCl Me7(f3ije
Me \jMe
O o
S
s
B
RCHO  +  Me7 A Me
Me | Me
¢ OH
) Y Py ‘@ ¢ L "®se-
M. Zhao et al., J. Org. Chem. 1999, 64, 2564-2566.
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One-pot oxidation of RCH,OH to RCO,H

e E Me NaClO, Me

TEMPO Pb(d
MeﬂMe — Me(@vMe
M n Me
@)
A

A \RCHZOH
RCOZH NGOC' Me lctl) Me
Me / QMe
@)
o o)
\ C
B
RCHO  +  Me7n AMe
Me | Me
C OH
) Y Py ‘@ ¢ L "®se-
M. Zhao et al., J. Org. Chem. 1999, 64, 2564-2566.
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One-pot oxidation of RCH,OH to RCO,H

| Limitations |
MeO OH
N-"oH O
o LI o
NaClO,,
NaOc(l,

MeO OH TEMPO. MeO OH MeO OH
Cl

_«u‘ ) uLo’ ‘® . L "Psge-o AflanChim

¢
M. Zhao et al., J. Org. Chem. 1999, 64, 2564-2566. » Pharma

;2 P s § - 3 F s & F e i
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One-pot oxidation of RCH,OH to RCO,H

1.9 equiv NaClO,,
0.01 equiv NaOC(l,
2.8 equiv KH,P0,/0.4 equiv K,HPO, (pH ~b),

0.01 equiv Me I | | Me -

@) Me | Me \: @)
Illh,, O ”ll.. O
o T N L3
HO O Me y O

ACN/H,O0 (3/1), HO
7 h, RT, 95% (398 kg).

Isolated as crystalline
morpholine salt

_«_z/‘ Yy o, ‘@ ¢ L " Pso- AllanChim

<
M. M. Zhao et al., Org. Process Res. Dev. 2020, 24, 2689-2701. » Pharma
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One-pot oxidation of RCH,OH to RCO,H

1.75 equiv NaClO,,
2.41 equiv NaOCl added over 3 h,
2.9 equiv NaH,POy,,

TIPS TIPS
// 1.1 equiv Me I | Me 0 //
s N
HO § Me I Me
/To Me Q Me
X - ><
Me tert-BuOMe/THF (3/1),
14 h, RT, >81% (76.6 g).

TIPS = (iso-Pr);Si

HO

Yy ‘@ « L "®Pso-

Potent anti-
HIV nucleoside

AllanChim

¢
M. McLaughlin et al., Org. Lett. 2017, 19, 926-929. » Pharma

3 Ve T & 4 T - & -— . 3 ¥ o clR. = ¥ —an i
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One-pot oxidation of RCH,OH to RCO,H

1.62 equiv NaClO,,
0.1 equiv NaO(l,
2.5 equiv NaH,PO,,

0.1 equiv Me | | Me
HO N HO

Me Me

0 @)
Br » Br
o THF/H,0 (1/2), o

15 h, RT, 88% (7.47 kg).

Potent anti-
tumor agent

HO. e
0
Me
aVaW
0
-Qt/‘ Q)L‘p ‘®@ . L "®soo AllanChim

i . )
D. Li, D. L. Sloman et al., J. Med. Chem. 2022, 65, 6001-6016. - Pharma
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One-pot oxidation of RCH,OH to RCO,H

2.0 equiv NaClO,,

0.5 equiv NaOCl, <; %

2.0 equiv NaH,POy,,

R = iso-Pr 0.1 equiv Me7(Nj¢Me

Me | Me o)
HO RO or 0 HO RO op
/ \
7R - K 0
O b ACN/H,0 (1/1), o Y ¥ N
o o \N
58 48 h, 40 °C, 88% (13.2 g). Y an b N
H,N” N7 N
Potent anti- on
malaria agent HO o
A
%
@)
ey © L "®ie° AlanChimsss
L. W. Guddat, Z. Janeba et al., ChemMedChem 2015, 10, 1707-1723. > Pharma

3 Ve T & 4 T - & - V. 3 ¥ o clR. = ¥ —an i
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Allylic and benzylic oxidation

H H CrOz-pyridine complex, o)
R CrO3 and 3,5-dimethylpyrazole, Ry
|\ N R, pyridinium chlorochromate (PCC), |\ N Rz
= pyridinium dichromate (PDC), >
=
MnO,, KMnO,, SeO,, 0
H H H,O,/metal catalyts, - Q N=0
,;/f)(pz 0 IR,
NaClO,, cat || S N—OH . °
Z “clo,

See N. C. O. Tomkinson et al, J. Org. Chem. 2024, 89, 7933-7945.

@ o . @ 1l 9iee  AllanChim

¢
See S. M. Silvestre, J. A. R. Salvador, Tetrahedron 2007, 63, 2439-2445. » Pharma

3 Ve T & 4 T - & - V. 3 ¥ o clR. = ¥ —an i



Allylic and benzylic oxidation

3.5 equiv NaClO,,

O Me,’
OAc 0.25 equiv N—-OH
@)
- O
17 h, 50 °C, 44% (66 mg). o:x{“‘ Me
OH
HO

S
O=~\ Me

OAc

I Fomitellic acid B I

Yy v “®© L “® 10" AtlanChimzss

p )
M. Yamaoka, A. Nakazaki, S. Kobayashi, Tetrahedron Lett. 2009, 50, 6764-6768. »

i1 Ve T & 4 T el & - V. 3 ¥ o E = N F e i
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Allylic and benzylic oxidation

2.3 equiv NaClO,,

@)

H 0.1 equiv N—OH o
H

(@)
2 N OE+ > 2N OEt
=N A ACN/H,0 (2/1), EN A

FsC 5 h, 50 °C, 95% (290 g). FsC
~S70
Me O  Lenacapavir Sodium
«z/‘ Q ' ‘@ L Psoo AllanChimzzs-
‘N, Kadunce Qsiageanra al., Org. Process Res. Dev. 2024, 28, 3368 3381, > Pharma 34
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Allylic and benzylic oxidation

1.5 equiv NaClO,,

)
0.3 equiv (\ N—OH
Me Z Me
)
_Me - Me
H 50 h, 50 °C, 89% (2.86 g). O
Me Mé

_«u‘ _ Q»Ld' ‘®@ . L "®Psgoo AflanChim

¢
P. L. Tiirtscher, G. Brunner, A. Goeke, Helv. Chim. Acta 2024, 107, e202300205. > Pharma
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Imine oxidation to amide

5.0 equiv NaClO,,
1.5 equiv NaH,PO,,
Me

O 10.0 equiv
Z “Me

Me

S

THF/H,0 (4/1),
15 h, RT,
83% (240 mg).

e ‘@ .1 “®3ec . AlanChim

M A. Mohamed, K.-i. Yamada K. Tomioka, Tetrahedron Lett. 2009 50, 3436-3438. > Pharma
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Imine oxidation to amide

HOCI
N’RZ H@ H @ |
| Z R4 N
Rl)\H ) —> R /k) R
©
cl’
-*ﬁ/‘*‘/ - < | ® 1l @10 AtlanChim
M A. Mohamed, K.-i. Yamada, K. Tomioka, Tetrahedron Lett. 2009 50, 3436-3438. » Pharma

P s § - 3 F s & ¥ —an i
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Imine oxidation to amide

5.0 equiv NaClO,,
2.5 QQUiV NGH2PO4,
Me

N & 10.0 equiv
X ] Z “Me

r
= ANF
NN THF/H,0 (3/2),

|
3 h,RT,
58% (102 mg).

I Dehaloperophoramidine I

-%t/‘_a)L‘p ‘®@ ¢ L "®Pse-

¢
N. J. Westwood et al., Chem. Commun. 2016, 52, 10747-10750.
3 Ve T & 4 T - & -— . 3

AllanChim
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Imine oxidation to amide

5.7 equiv NaClO,,
1.7 equiv NaH,POy,,
Me

11.0 equiv
Z “Me

Me

S

THF, 1 h, RT,
96% (90.2 mg).

| (-)-Caulamidine A | v

_«_z/‘ Yy o, ‘@ ¢ L " Pso- AllanChim

¢
Z.Zhu, T. J. Maimone, J. Am. Chem. Soc. 2023, 145, 14215-14220. » Pharma

3 Ve T & 4 T - & - V. 3 ¥ o clR. = ¥ —an i
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Py >,

P s §

Oxidative amidation of aldehydes

3.1 equiv NaClO,,
3.5 equiv NaH,POy,,
Me

5.0 equiv Mej)\M
e

Me
>

PhMe, 12 h, 40 °C,
85% (21 mg)

“@ 91. ??ﬁ

¢
K. S. Goh, C.-H. Tan, RSC Advances 2012, 2, 5536-5538.

- 3 F s & F e i
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Oxidative amidation of aldehydes

@ HOCI
R N7 2 H ; H
N2 N\
Ao+ PN o A Rl))\ T R/b l\g/ :
\Cl
@
O @,
Cl

_%t/‘ ) q)L‘ﬁ “® 1 a? t®—- AllanChim
K. S. Goh, C.-H. Tan, RSC Advances 2012, 2, 5536-5538. » Pharma

P s § - 3 F s & ¥ —an i



Oxidative amidation of aldehydes

HZN\/\/\N
5.0 equiv lll

3.2 equiv NaClO,,

3.5 equiv NaH,POy,,
Me

. iv M
10.0 equiv e\%\Me

Me

S

PhMe, 48 h, RT,
82% (111 mg).

Linked [f})

I Foveoglin A I

e A “®@ L "®s1e-  AllanChimzss

<
J. A. Porco et al., Angew. Chem. Int. Ed. 2017, 56, 14479-14482. > Pharma 44
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Oxidative amidation of aldehydes

3.1 equiv NaClO,,
3.5 equiv NaH,PO,,

Me
5.0 equiv Me\%\ @)
Me
Me o Me Me [}I
)\ + HzN/\© L. )\ . H
Me Si Me /SI
- ° MeO
MeO 15 equiv PhMe, 18 h, 40 °C,
Me” Me &4 75% (1.19 g). Me” “Me
1) Pinnick oxidation.
e
2) Peptide coupling,
<50%.
. w® e . @1 “®iee AanChim
S.D. Lepore etal., J. Org. Chem. 2017, 82, 2329-2335. » Pharma

3 Ve T & 4 T - & - V. 3 ¥ o clR. = ¥ —an i
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Direct method for preparing 2, 3-epoxyamides

Allylic oxidation

@ Tandem fashion 0
NaClO,.
Risg ™A " . RI\NJ\G
|
NS R,
Epoxidation

R; and R, = Alkyl, allyl and benzyl

_R?/‘ ) QL" ‘@ - 1 a? f®——- AllanChime===-

¢
L. Fuentes, F. Sartillo-Piscil et al., J. Org. Chem. 2012, 77, 5515-5524. > Pharma
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Direct method for preparing 2, 3-epoxyamides

_QQ/‘_Q)L‘}' %91 a??_."’

¢
L. Fuentes, F. Sartillo-Piscil et al., J. Org. Chem. 2012, 77, 5515-5524. »

;2 P s § - 3 F s & ¥ —an i
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Direct method for preparing 2, 3-epoxyamides

6.3 equiv NaClO,,
@AOH 10 equiv NaH,PO,,

\\O

W = o
: OH (1““‘\01—1

Me™ | X 12 h,RT, 80% (9.4 g)

Py >,

@)
tert-BuOH/THF/H,0 (7/3/3)
, RT, . Me*™ Me™

60/40

‘@ L "®see  AllanChim

L. Fuentes, F. Sartillo- Puscul et al., Tetrahedron Lett. 2015, 56, 5607 5607. > Pharma
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Direct method for preparing 2,3-epoxyamides

H 7.9 equiv NaClO,,
o i 24 equiv NaH,PO,, H
<1 1 - O
(o) < 31
N m tert-BuOH/THF/H,0 (7/3/3),  © N m O
0O = 10 min, 0 °C, 80% (7.0 mg).

S %

-«_z/‘ oy o, ‘@ ¢ L " Pso- AllanChim
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M. Zhang et al., J. Am. Chem. Soc. 2021, 143, 19975-19982. » Pharma
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1. Generalities.

2. Pinnick oxidation.

3. One-pot oxidation of RCH,OH to RCO,H.

4. Allylic and benzylic oxidation.

5. Imine oxidation to amide.

6. Oxidative amidation of aldehydes.

7. Direct method for preparing 2,3-epoxyamides.
8. Furan ring oxidation.

9. Conclusion.
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Furan ring oxidation

Br,
or
PCC followed by Jones reagent
or
2 0. Nitration followed by acidic oxidation. Q
R OH
\@ > R)W

@)

_Q?/‘ ) qJL" ‘@ ¢ L P50 AHanChimzz =

¢
See R. G. Salomon and al., Synlett 2005, 1468-1470. » Pharma
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Furan ring oxidation

3.0 equiv NaClO,,

o 1.5 equiv NaH,PO, (pH~3.5), HO o_ o
tert-BuOH/H,0 (5/1), —

4 h, 90%.

1 mol% pyr,
THF/acetone/H,0 (5/4/2),
2 h,RT, 96%.

@)

4

@)

D. L. J. Clive, L. Ou, Tetrahedron Lett. 2002, 43, 4559-4563.
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S. P. Annangudi, M. Sun, R. 6. Salomon, Synlett 2005, 1468-1470. » Pharma
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Furan ring oxidation

OAC 3.0 equiv NaClO,,

1.5 equiv NaH,PO,, OAc
Cc OAc
0 tert-BuOH/H,0 (5/1), 07 o
2 h, 88% (227 mg). OH

l 3 Steps

— /MOH
0= ™o

| Isopatulin |

sc L ‘@ L "® 1@< . AlanChim

. _ )
I. N. Lykakis, I.-P. Zaravinos, C. Raptis, M. Stratakis, J. Org. Chem. 2009, 74, 6339-6342.  » Pharma
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Furan ring oxidation

" xR Hocl
@\ |)O —> /O ) —L Z "
R H e Co 5
° 0-Cl=0 ¢l cl H™ ~0
OH OH ®
T - B Na
0-Cl=0 + H L 0-Cl=0
H,0
— —\ R <_L = R
Oa@;ﬁ |? HOX, OHOH HO/EO\é(
H,0
Y. Sy S “®© L “®3e° . AlanChim
Z.-M. Zhang, J. Zhang, Q. Cai, Chem. Sci. 2023, 14, 12598-12605. » Pharma
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Furan ring oxidation

4.0 equiv NaClO,,
2.25 equiv NaH,POy,,

e
tert-BuOH/H,0 (2/1),
1h,O°C+toRT,
94% (15 mg).
RZ//‘ a ‘@ . 1. a? @ AllanChim
L Vasamse‘r‘ry F. A Khan G. Mehta, Tetrahedron Lett. 2014, 55 7068-7071. » Pharma
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Furan ring oxidation

Q 3.0 equiv NaClO,, @)
Mens ..&l\\OH 1.5 equiv NaH;PO,, Mo ‘sl\\OH
e
o  tert-BuOH/H,0 (2/1), O"(‘)
[ ) 3h,0°CtoRT, 5
65°/o (151 mg) X
o
Me \\)\\Me
Mens:
‘\‘\\H
Me C
™ O
I (+)-Rumphellaone A I
= : ©® L "® 10 AtllanChimzz:-
J C. Beck, C. R. Lacker, L M. Chapman, S. E. Reisman, Chem. Sci. 2019 10, 2315-2319. » Pharma .

o s ¢ - Y 1 F s & e



Furan ring oxidation

3.2 equiv NaClO,,

@\/\/\ - eqUiv NGHZPOAH ﬂ/\/\
T
©) OTBS 0= OTBS

tert-BuOH/H,0 (5/1), OH
4 h, RT,
98% (2.22 g). 1 mol% pyr,
THF/acetone/H,0 (5/4/1),
2 h,RT, 95% (4.27 g).
HO @)
(E) (@) @)
HO B — A
X OTBS OTBS
! (2)
(@)
f s “® « L "® 18 AllanChimzss
‘B, Wu 6. C. Feast, A. L. Thompson J. Robertson, J. Org. Chem. 2012 77,10623-10630. > Pharma 58
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1. Generalities.

2. Pinnick oxidation.

3. One-pot oxidation of RCH,OH to RCO,H.

4. Allylic and benzylic oxidation.

5. Imine oxidation to amide.

6. Oxidative amidation of aldehydes.

7. Direct method for preparing 2,3-epoxyamides.
8. Furan ring oxidation.

9. Conclusion.
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Conclusion
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Conclusion

More than 2200 contracts achieved since our creation 20 years ago.
Important scientific watch, in particular with our
Scientific Letters, Webinars and "Minute of Chemistry”.

Strong expertise in synthesis of labelled products with
more than 350 compounds prepared and synthesis of impurities from API,

HanChim

Pharma
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Contact us................

ar @
N

Aurélie MOREAU
Business Development Manager

commercial@atlanchimpharma.com

3 rue Aronnax
44821 SAINT-HERBLAIN - FRANCE

Tel :+33(0)251789876

. o ‘® . L " Pcgo
S amm | 4 - o Vo o o 4 x,-f/‘-o

AllanChim

Pharma

o,

62


mailto:commercial@atlanchimpharma.com

Acknowledgement

Sylvie ARCHAMBAUD PhD

Hervé PORAS PhD Jean-Yves GOUJON PhD

wa?) a »3;‘” ‘e .1 °® *®—o A”a”pEQLEQ

o >

63



DO YOU HAVE ANY QUESTIONS ?

Open-ended question : please feel free to ask

CONTACT US

Prof. Jacques LEBRE*'BN;;‘ scientific Director
jacques.Iebr'e‘ron@m‘ﬂnchimpharma.com
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