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Reagents and conditions: f) AA1 (1.5 eq.), DIC (1.5 eq.), HOAt (1.5 eq.), DCM (2
mL), 20°C, 12 h, 78%; g) 20% piperidine in THF, 20°C, 2 h, 95%; h) AA2 (1.5 eq.),
DIC (1.5 eq.), HOAt (1.5 eq.), DCM (2 mL), 20°C, 12 h, 63%; 1) 20% piperidine in
THE, 20°C, 2 h, 97%; j) AA3 (1.5 eq.), DIC (1.5 eq.), HOAt (1.5 eq.), DCM (4 mL),
20°C, 12 h, 74%; k) 20% piperidine in THF, 20°C, 2 h, 89%; 1) AA4 (1.5 eq.), DIC
(1.5 eq.), HOAt (1.5 eq.), DCM (4 mL), 20°C, 12 h, 89%; m) 20% piperidine in THF,
20°C, 2 h, 91%; n) AAS (1.5 eq.), DIC (1.5 eq.), HOAt (1.5 eq.), DCM (4 mL), 20 °C,
12 h, 90%.

Figure 4 (cont.)
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Reagents and conditions:

1) AA1 (1.5 eq.), DIC (1.5 eq.), HOAt (1.5 eq.), DCM (2 mL), 20°C, 12 h; 20% piperidine in
THE, 20°C, 2 h; 2) AA2 (1.5 eq.), DIC (1.5 eq.), HOAt (1.5 eq.), DCM (2 mL), 20°C, 12 h; 20%
piperidine in THF, 20°C, 2 h; 3) AA3 (1.5 eq.), DIC (1.5 eq.), HOAt (1.5 eq.), DCM (4 mL), 20
°C, 12 h; 20% piperidine in THF, 20°C, 2 h; 4) AA4 (1.5 eq.), DIC (1.5 eq.), HOAt (1.5 eq.),
DCM (4 mL), 20°C, 12 h; 20% piperidine in THF, 20°C, 2 h; 5) AAS (1.5 eq.), DIC (1.5 eq.),
HOAt (1.5 eq.), DCM (4 mL), 20°C, 12 h; 20% piperidine in THF, 20°C, 2 h; 6) AA6 (1.5 eq.),
DIC (1.5 eq.), HOAt (1.5 eq.), DCM (4 mL), 20°C, 12 h; 20% piperidine in THF, 20°C, 2 h; 7)
AA7 (1.5 eq.), DIC (1.5 eq.), HOAt (1.5 eq.), DCM (4 mL), 20 °C, 12 h; 20% piperidine in THF,
20°C, 2 h; 8) AA8 (1.5 eq.), DIC (1.5 eq.), HOAt (1.5 eq.), DCM (4 mL), 20°C, 12 h; 20%
piperidine in THF, 20°C, 2 h; 9) AA9 (1.5 eq.), DIC (1.5 eq.), HOAt (1.5 eq.), DCM (4 mL), 20
°C, 12 h; 20% piperidine in THF, 20°C, 2 h; 10) AA10 (1.5 eq.), DIC (1.5 eq.), HOAt (1.5 eq.),
DCM (4 mL), 20°C, 12 h; 11) TFA cocktail (TFA: Tips:H,0 = 95:2.5:2.5),20°C, 1.5 h.

Figure 5 (cont.)
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Route Steps

Total
yield

Commerci
al SMs in
alarge
quantity

steps

Purification

Column

slurry|

Reported
In the
patent

Challenge for
scaled-up

Rt1

AA2 10

6~9%

YES

YES

Route 1 is the longest
route.

Rt2
AA2

3.9%

YES

Route 2 includes two
difficulty steps: the
purification is very
difficult in 34 step,
and the yield in
Suzuki reaction in 5%
step is low and the
purification is
difficult, too.

9 for
AA2

23%

Rt3
AA2+

Linke 10 for

AA2+LI
nker

28.7%
for
last
step

YES

Route 3 includes two
steps with low yields.
In step 3, compound
3 was easily
converted to
dehalogenation and
difficult to be
purified. In step 3,
the Suzuki reaction
for compound 6 to
compound 7 is also
difficult to be
purified via silica gel
column,

Rt 4
AA2

15.2%

NO

N/A

N/A

No

Route 4 is only 8
steps. It also avoids
the dangerous
operation of
hydrogenation. But
No suppliers provide
large amounts of SM
(4-bromo-3-
ethylphenol).

Figure 13
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Route Steps

Total
yield

Commer
cial SMs
ina
large
quantity

Purification
steps

Column [slurry|

Reporte
d In the
patent

Challenge for
scaled-up

8 for
AA2

31.09
%

YES

Rt5
AA2+
Linker 9 for
AA2+Li

nker

75.8%
for
last
step

YES

No

Route 5 is the
optimized route 3
with modifications to
reduce the double
bond before the
Suzuki reaction,
because the double
in Cmpd 3 is also the
reaction site in Pd
catalyst C-C bond
formation, which is
not suitable for
scale-up.

Route 5 is used to
generate 3.5kg of
AA2+Linker.

Figure 13 (cont.)
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BocHN,,, BocHN,,,

HO TfO

aa2-5a aaz2-5

Reagents and Conditions: (a) K,CO,, PMB-CI, DMF, 25 °C, 12h; (b)
Ph,PCH,Br, t-BuOK, THE, 0-25°C, 4h, 71.91%; (c) Pd(dppf)Cl,, KOAc, 4,4,5,5-
tetramethyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1,3,2-dioxaborolane,
1,4-dioxane, 80 °C, 20 h, 42.75%; (d) aa 2-6, K,CO;, Pd(PPh;),, 1,4-dioxane and
H,0, 80 °C, 2.5 h, 76.20%; (e) Pd/C, H2 (15 psi), MeOH, 25 °C, 48 h, 85.01%; (f)
K,CO,, 1-chloro-4-iodo-butane, DMF, 50 °C, 12 h, 79.2%; (g) K,CO,, KI, NaNs,
DME, 50 °C, 7 h. (h) LiOH (2.0 eq.), THF/H,0 (2:1), 0 ~25°C, 1 h, (i) HCI/EtOAc;
(j) HCI/EtOAc; (k) Fmoc-Osu (1.0 eq.), NaHCO, (2.0 eq.), THF/H,O (2:1), 25°C,
12 h. 65.44% in totally 4 steps; (1) Py, Tf20, DCM, 0 °C, 1 hr.

Figure 14 {cont.)
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BusN"Bry™ (1.04 eq.)

[ j /@/\Br/ PBin, (1.2 €q.)
> ——-
HO a) HO

b)
1 2

0 ? i

! B~ OH

B\o /@/O | NHFmoc 4a

N3\/\/\o -
HO c) q
3 4 )
0

o T :

5 (AA2)

0O
FmocHN\E)LOH
W
BocHN \/\O/\/O\/\O/\,O\/\O/\/O\/\O/\/O\)\,N NO

AA2+Linker

Reagents and Conditions: a) Bu,N"Br;" (1.04 eq.) in DCM (3 V) / MeOH (2 V), 20°C,
2 hrs, 92.4% yield; b) PBin, (1.2 eq.), Pd(OAc), (0.02 eq.), PCy; (0.04 eq.), KOAc (2.0
eq.) in dioxane (10 V), 90°C , 4 hrs, 75.8% yield; ¢) 3 (1.2 eq.), 4-azidobutan-1-ol (1.0
eq.), PPh; (1.2 eq.), DIAD (1.2 eq.), Molecular sieve 4A (0.25 eq.) in THF (10 V), 0-20
°C, 3.5 hrs, 35.9% yield; d) 4a (1.1 eq.), K,CO; (2.0 eq.), Pd(dppf)C1,-DCM (0.1 eq.) in
H,0/PrOH (1/4, 10 V), 50°C, 12 hr, 22.8% yield; e) 5a (2.0 eq.), HOVc (1.8 eq.),
CuS0,.5H,0 (128 eq.), THF (30 V), 100°C, 1 h, microwave.

Final product AA2+Linker ESI-MS: Calcd. m/z 1111.57, Found 1112.60 [M+H]"

Figure 15
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