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Paroxysmal Nocturnal Hemoglobinuria (PNH) is a
rare disorder characterized by intravascular
hemolysis and hemoglobinuria.

PNH is the only hemolytic anemia caused by an
acquired genetic mutation resulting in a
intrinsic defect in the cell membrane of P00
hematopoietic stem cell.

iy e

12:00 1500 19

‘__I




Via alternativa Via classica

m Mlcmbn”/‘

i 1 s
convertasi ||

@ ----- c::s; ..... %

Microbo
1Y

4
MAC - =
: i
Synthesis of Human Gpi Core Structlre: Mass-Spectrometry as a Fundamental Tool ‘e




Complement regulation
On cell membrane there are protein that inhibits the cytolytic action of complement

Subsequent Events:

The complement-inhibitory function of CD59 derives from its capacity to interact
with the C8 and C9 components of the cytolytic membrane attack complex to
prevent insertion of C9 into the membrane
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NH: Paroxysmal nocturnal hemoglobinuria

Cell
membrane

Cell
membrane

Impaired quality of life Thrombosis A
Disabling fatigue Venous
Poor physical functioning —3 Liver, mesenteric, dermal, cersbral
Fain Arterial
Dyspnea Myocardial infarction,
Renal impairment _ cerebral vascular accident

Smooth muscle dystonia
Abdominal pain
Dysphagia
Erectile dysfunction y
L

Rosse W.F., Ware R.E., Blood, 86(9), 1995, 3277
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Biosynthesis of GPi

Phosphoethanolamine

“Typical”
Ciall-Surface Anchored Prastein
Protssin {e.g., COS9)
s
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,~ Paroxysmal Nocturnal Hemoglobinuria - Autoimmune
0 (PNH) is characterized by a clonal - "‘\
S expansion of one or more ~ w process
hematopoietic stemcell. >~ "

Autoimmune
process

Luzzatto L. e

12

Escape YPHOTESIS

4 The expansion of the GPi- red blood cell population in PNH is
due to selective damage to normal hematopoiesis madiated by
an autoimmune attack against a non peptide antigen that could
\_ be the GPi anchor itself
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Glycosyl Phosphatidylinositols o GPi

NH
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Rat Brain Thy-1 HO
Schmidt, J.Org.Chem., 2003

Trypanosoma cruzi
A.V. Nikolaev, Angew. Chem. Int. Ed.

| Core Strueture: Mass-Spectrometry as a Fuda

Plasmodium falciparum
P.H. Seeberger, J.JAm.Chem.Soc, 2005




. 'P\O

)

.0 ] - : - : .
Synthesis of Human Gpi Core Strueture: Mass-Spectrometry as a

N

O Cy7H3s

OxnzCﬂHss

OH
iy
HO HO
e} OH

HO
~0 0
P,

= |

alC

- KFF
'*#*

Fundamental Tool

»
-
-
3
et
Tl



Retrosynthesis of building block B
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Retrosynthesis of building block B
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Retrosynthesis of glucosazide
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Synthesis of building block B |

1H-NMR (400MHz) \

90| 1224.06

M + 2Nat

o 1223.06
: 1224.56

07

205 1225.06

1225.57
1226.07
1224.79 1225 122579 N

T “ T T
1225.0

-: Elemental composition search on mass 1223.06

m/z= 1218.06-1228.06
m/z Theo. Mass Delta RDB Composition

(ppm)  equiv.
1223.05902 1223.06429 -4_.31 67.0 C147H165 025 N3 Na2 Si

Aianatas st T
12245 1225.5 1226.0
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Synthesis of A and C
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Synthesis of GPi core structure

1H-NMR (400MHz)

31p-NMR

1555.30005
z=2
1554.79829
z=2
15£5_2- Elemental composition search on mass 1554.30
m/z= 1549.30-1559.30 Lipl
' M + Nat+ K* m/z Theo. Mass Delta RDB Composi tion Lip!
, (ppm) equiv. I
be 1994.29703 1554.29705 1554 .29679 0.17  63.5 C1s0H2330as N2 KNa P Si [rH3s I
z=2 1554 29664 0.27  68.0 C18aH235035 NKNa Si 7 H3s I
‘ 1554.29813  -0.70  68.0 C1g3H236032N3KNaP Si |
1554.29880  -1.13  67.5 C1s5H238033KNaP Si -7
1554 .29522 1.18 68.5 C184H23403a N2 KNa P
1554 .30151 -2 .87 68.0 C185 H23603a NKNa P
1554 .29252 2.92 68.0 C184 H236033 NKNaP Si
Ac Y A 1 WD S 1554 .30225 -3.35 68.0 C183H235034 N3KNa Si
15540 15545 15550 15555 15 1554.30292  -3.78  67.5 Cig5H237035 K Na Si
1554 .30308 -3.88 63.0 C181 H240035 NKNa P Si .
T Rinn




Synthesis of GPi core structure

1H-NMR (400MHz)
|
|
|
|I
| R 2910.54612
[ P 2009.54274
| N
I =
,}I. 8”
. 754
N B 2911.54948
rad wsb{
& M+NH,*
3557 -, =
?éw 2008.53941 Elemental composition search on mass 2908.54
S m/z= 2903.54-2913.54
a0l m/z Theo. Mass Delta RDB Composition
e 2912.55209 (pPm)  equiv.
] 2908.53941 2908.54129 -0.65 67.5 C175 H219 O35 N2
9 2908.53707 0.80 71.5 C180H220031 P
25 2908.53573 1.27 72.0 C178 H218030 N3 P
204 2908.54397 -1.57 72.0 C178H217032 N3
157 2908.54428 -1.68 67.5 C174H220032 N4 P
10- o] I 2908.53408 1.83  77.0 C1goH213029 N5
5, s 0ess 2910.0451 291104813 | 2912 0262 29130244 2908.54531 -2.03 71.5 C180H2190 33
T oot 20035 3a050 39058 29560 29105 0116 29115 2920 29ind 20ios 2013 290854563 ~2.04| - 67.0iCu76 Ha220i33INIR
iz 2908.53305 2.19 67.5 C175H220033 N2 P
2908.53274 2.29 72.0 C179H217033 N
p—
EEE
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Synthesis of GPi core structure

1H-NMR (400MHz)

) BnO
| BnO
l BnO
1152
11y 1605.25365 1605.75537
105y z=2
100 z=2
957 A
a;? Elemental composition search on mass 1604.75
S 1606.256
GIEE _
e i + 7=2 m/z= 1599.75-1609.75
gs; M+ Na +K m/z Theo. Mass Delta RDB Composition
£91604.75175 (ppm) | equiv.
&%555 2.22 1604 .75175 1604.75273 -0.61 68.5 C181 H230 040 N3 K Na P2
40; 1604 .75047 0.80 77.0 C190H22803s KNa P2
402 1604 .74980 1.22 77.5 C188H226035 N3KNa P2
35 1604 .75407 -1.45 73.0 C H228037 Na KNa P
e — 184 H228 037 N4 2
e 1604 .75474 -1.87 72.5 C186 H230038 NKNa P2
207 1604 .74846 2 .05 73.0 C185 H2o28038 N2 KNa P2
153 1604 .75608 -2.70 77.0 C189H228035 N2 KNa P2
pe 1604 .74644 3.31  69.0 C1g0H228040N4KNa P>
QT e e e e 1604 .75902 -4 _53 68.0 C182H232040N2 KNa P2
1604.5 1605.0 1605.5 1606.0 o 1606.5 1604 74418 4.72 77.5 C189 H226036 N KNa P2 s
BE
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Elemental composition search on mass 1637.83 1639.83850

m/z= 1632.83-1642.83

m/z Theo. Mass Delta RDB Composition
(ppm)  equiv. 1640.84155

1637 - 83 167 1637 - 83 151 O - 10 6 -5 C 71 H 135 O 35 N 2 P 2 1636.95264 164LB41E0 1644 65079 1646.87708 1650.65430 1655 53308
PARTITY R I Y| T P W T N ' A T e |

T T T
1644

1638 1640 1642 1646 1648 1650 1652 1654
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