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Process Flow Diagram

Step 1: Synthesis of 3,4 -Dibromobutene -2-one

Br
0
N 5-5°C
Br O
3 WQ%%S?@ 34-Dibromobutene-2-one
MW=229.90

Step 2: De-bromination of 3 -Bromobhutene -2-one

Br
Br DBUITHF A{
Br O ©
K . 3-Bromobutene-2-one
34 lenrnov%ngggé(.egg 2-one MW=150.00
Step 3: Synthesis of Compound 1 o
Br OH DBU 0
+ ———
RT Y/
9] O
B—Brohinv%b%tgg%-d?-one O Compoun d?
=190, 2-Hydroxy-1,4-naphthoguinone o
MW=174.15 MW=240.22

FIG. 5A



Process Flow Diagram
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Compound 1 Process Flow Diagram: Synthesis/Crude Isolation

Step 1: Bromination
(1) 3-Butene-2-one, (451.2g)

(2) Bromine, (936.0g)

v

Y

25% of Step 1 Rxn Mass

2-liter round bottom flask
(1) cool to-5-5 °C
(2) Charge Br, @-5-5°C
(3) Agitate an additional 15 minutes

w

Step 2: De-hydrobromination
¥ (1) Product from Step 1, (346.8 grams)

(2) Tetrahydrofuran, (2.13Kg)
(3) DBU, (222.9 grams)

>

>

¥
Product from Step 1 splitinto 4 equaf
to be used in four equal reactions.

22-liter round bottom flagk
) Charge "1" & "2" {o flask

(1
(2) Cool to 0-5°C

». |(3) Charge "3" to flask? @5°C, over

~30min. with vigorous agitation.
(4) Agitate an additional 15 minutes

Step 3: Coupling
(1) 2-Hydroxy-1, 4-naphthogquinone
(231.0 grams)}
(2) DBU, (246.0 grams)

(3) Water, (10.8Kg)

»

B

>

22-liter round bottom flask
(1) charge "1" @ room temp.
(2) Charge "2" control temp: ? 40°C
{3) Hold @ 20-25°C/ agitate for 3 hrs. min
(4) Charge water
(5) Cool t0-5-3°C

Filtration
(1) Wash #1: 5% NaHCO s(aq), (3.0 liters)

r

2} Wash #2: Purified Water, (3.0 liters)

¥ V

Vacuum

(
(3) Wash #3: 1% CH,COOH gy, (3.0 fiers)

Filter

}
(4) Wash #4: Ethyl Alcohol, {2x1.0 liters)

Yy Vv

y

Aqueous Waste
(1) Filtrates
(2) Wash Liquors

Sample and Analyze via HPLC

w

Recrystallization,

FIG. 5B
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Crystal Form 1 Crystal Form 3
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700 |
—&— Control }

~&-—-Compound1,200mg/kg /

400 I//ﬁ _
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300
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QD
O

h
-
O

200

Mean tumor volume {mm3)

100

O % T ¥ T ( T
0 6 8 12 15 18 21 25

Days post inoculation

FIG. 8

1600
1400 —¢— Control

—#~— Compound1,100mg/kg

800 /

600

_
(- )
o O
o O

400

Mean tumor volume (mm3)

200
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Days post inoculation

FIG. 9
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800
700 —&— Control /
-=d&~=- Crystal form 3
600 i Grystal form 1
500 L r ]
400 / /
300
200
100
0
Days post inoculation
FIG. 10
3
27 | —&— 40 mg bid
1-
e S S S V)
Time (Hrs)

FIG. 11
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FIG. 13
100
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FIG. 13 CONT.
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FIG. 15 1
50 um
1
@ 4 :22 v GO j;
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Single po 100 mg/kg Compound 1 in 20% Gelucire

3-
2.5 2 mieron
5. . e 125-150 micron
N -7~ 20 micron

-
o
-
—
-——
-

o
e

5 10 15 20 25
Time (hr}

FIG. 16

Compound 1 in plasma {uM)
21

120%
100% / < o -

80%
/ o _

80%

/ /D/ ~—&— 2 micron
o ~i=— 20 micron
/ / -=&-- Un-micronized

Time {min)

FIG. 17
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Cancer
Stem Cells

Cancer Cell &
Stemness Cancer Stem Celis (CSC)
inhibitor

2 Qﬁ + Highly tumorigenic
¢ Fundamentally responsible for
continued malignant growth
+ Initiators {seeds) of metastasis
¢ Resistant to chemo and ourrent
targeted therapiss

Heterogensous
Cancer Cells

FIG. 18
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Compound 1
w

Compound 1 {uM)

22124

500 mg bid

(]
1

£
§

Time (Hrs)

FIG. 20

20 mg QD

"o po

0.2+

;*—j,/'.

0 2 4 & 8 10 12 20 30 4o
Time {Hrs}

FIG. 21
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80 - Best Supportive Care
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W
ol

aaaaaaa E BRI 2k B Tt e

TETT 15 20 25 30 35 40 45 50 55 60 65 70 75 B0
Weeks After Start of Treatment
Compound 1 Median PFS = 13 weeks
BSC Median PFS = 8 weeks
Hazard Ratio for PFS=0.362 95% Ci, 0.148 to 0.9183; P=0.013

FIG. 23
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