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Process Flow Diagram

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

Br
@]
+ Br —_—
\/”\ 2 5.5C
Br O
-B 0.
3 Ml\J/EjeznTEQ_Zog_ne 3,4-Dibromobutene-2-one
MW=229.90

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

Br
Br DBU/THF )\"/
Br O O
n 9 3-Bromobutene-2-one
3,4 Dzb&o\;vngggée‘)gg 2-one MW=150.00
Step 3: Synthesis of Compound 1
e O
Br OH DBU 0
+ SRS
RT /
O O
S—Brohrltnvc\libglteg%-g-cne O Compoundc‘i)
=150. 2-Hydroxy-1,4-naphthoquinone b
MW=174.15 Mi=240.22

FIG. 5A
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Process Flow Diagram
Compound 1 Process Flow Diagram: Synthesis/Crude Isolation

Step 1: Bromination 2-liter round bottom flask
(1) 3-Butene-2-one, (451.2g) » 1(1) cool to-5-5 0
(2) Bromine, (936.0g) (2) Charge Br, @-5-5°C

Y

(3) Agitate an additional 15 minutes

v
25% of Step 1 Rxn Mass Product from Step 1 spiitinto 4 equal
to be used in four equal reactions.

Step 2: De-hydrobromination 22-liter round bottom flask
+ (1) Product from Step 1, (346.8 grams){(1} Charge "1" & "2" fo flask
»'1(2) Cool to 0-5°C
(2) Tetrahydrofuran, (2.13Kg) o 1(3) Charge "3" to flask? @5°C, over

L

3) DBU, (222.9 grams ~30min. with vigorous agitation.
(3)DBU, (222.9 grams) > (4) Agitate an additional 15 minutes

w

Step 3: Coupling 75-Tter round botiom fiask
(1) 2-Hydroxy-1, 4-naphthoquinone (1) charge "1" @ room temp.
{231.0 grams)) " {(2) Charge "2": control temp: 7 40°C

(2) DBU, (246.0 grams) . 1(3) Hold @ 20-25°C/ agitate for 3 hrs. min
(3) Water, (10.8Kg) _ i(4) Charge water
>4 (5) Cool t0-5-3°C
Filtration
(1) Wash #1: 5% NaHCO s(aq). (3.0 liters) . ’
(2) Wash #2: Purified Water, (3.0 liters) - Vacuum Aqueous Waste
(3} Wash #3: 1% CH,COOH . (3.0 fiters) Fiter | (1) Fillrates
) Wersh #4 Einyl Alcorol, (21,0 Tiers) > (2) Wash Liquors

|

Sample and Analyze via HPLC

v

Recrystallization,

FIG. 5B
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Crystal Form 1 Crystal Form 3
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FIG. 13

Percent survival
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Cancer
Stemn Cells

Cancer Cell {}
Stemness Cancer Stem Celis (CSQ)
inhibitor

zﬁ’f) % + Highly tumorigenic
: ¢ Fundamentaily responsibie for
continued malignant growth
« Initiators (seeds) of metastasis
* Resistant to chemo and current
targeted therapiss

Heterogencous
Cancer Celis

FIG. 18
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