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(aka RETROSYNTHETIC ANALYSIS)
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Retrosynthetic analysis - Wikipedia

Retrosynthetic analysis is a technique for solving problems in the planning of organic
syntheses. This is achieved by transforming a target molecule into ...
Definitions - Example - Strategies
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7 juli 2022 — Retrosynthetic analysis is an imaginative procedure in which the target
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(aka RETROSYNTHETIC ANALYSIS)
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revolution

https://dictionary.cambridge.org/dictionary/english/revolution



revolution

“...a sudden and great change...”

https://dictionary.cambridge.org/dictionary/english/revolution
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Cl H H
Cl N N
oA )@ M
¢l O O
OH HO
CHLORAL HYDRATE PARACETAMOL LIDOCAINE
(1832) (1877) (1943)
N O
N N
NZ NN N Br \—0O
0 = @
UMECLIDINIUM
LINAGLIPTIN (2014)

(2006)

https://en.wikipedia.org/wiki/List_of_drugs_by_year_of_discovery

N

~



drug structures: evolution human genome ca 30.000

drug targets
ca 600-1500

o

chemical space (10789)

emical space (10%9)
private €ollections (10°) the easy ones already exist

published (108)




retrosynthetic analysis tools



(Nobel p_riggai 965)

retrosynthetic analysis is art
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target molecule

how is it done Da
A H

HO

today?
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(2,2"',4'-trimethyl-1H,1'H-[3,7'-biindol]-4-yl)methanol
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Reaction Summary Steps: 1 Yield: 55% Preparation of fused indole derivatives as organic

electronic device materials
1.1 Reagents: Potassium carbonate

Catalysts: Tetrakis(triphenylphosphine)palladium By: Choi, Don Su
Solvents: Tetrahydrofuran, Water; 5h, 70 °C Korea, Republic of, KR2175379 B1 2020-11-09
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$P000 1666B1B11111001111168 BA11 11111160677 1016601 B0 11 660111 BB
1110006661 1111111161111611114011016611106° 111 01°E016811111 09

1108 1119BED1P11601E6001 B01 11106111110111 160066111 2060061 11111
1111 01006011 10E6ER1R161 0611 ED11EEEMPE]1 61106606166 111 1111 61 11
1600 16001611111601111168 6611 111 1116 6171016001 00 11 666111 BBEOO |
0E@BRR1 1111111101111011 114 19199 18 1181PPR16B11111 6@ 1118
181601116 111 0MBEIGB111116) 1116601 IEBIBBBBIBB 11681111

-,mum @ 006 6811
1111104 A

‘- 210001 60 11 €
1181801116 111017001 RE

Bl 210 rmeeael BBl 11160111
P11 2001016 mmew OiNlee1r101 eeees 111111 6)
B 6B A)11E0 Beee] |

p41118 1110100616811111
1101 1886 60 160 6] 91%1 cﬂ}lm Be11 111 1116 0171016661 66 11 6O6]
PE11EEDM@P1 B) 1[9{0 enandgreatchangeipr| 111 eeepn 111111
10801110F 60601 ) 118111161111@01101601116' 111B1CEEIBE11 1111
1111111811 191111. 18198 18] 111 G1FEE1GE11111 68 111668 £16118
1601116 111 6MPEIER111116) 1116668 0161100160601 BB) 11160111116
R BPCAR ' ARAIA111116R11111AB BR11 1111116 A1 1RIPPAT AR 11 PPR11] BE




» PSS NA . D & Reltrosyninesis

’ W 3 Intermethiate
“~ Gl 2 EtO.C Et0.C - Et0.C #
I Hydrolysis l Bromination / ‘
~ N G0 > RN o e m——— o . '\ .« S— 4 \J
| | OH 2 N
CH,
OH
g Target Niermediaie Starting materials
) A0y =307 |
45 4l ; Y
3t b Synthetic route
'loif | | Diels-Alder Metal-catalysed

4 n" .ﬁ“) il gEtO_.C \/ peaction E'tm~ G \/ oxidation EtO,C

computer a|ded synthe5|s deS|gn (CASD) |

LHASA SST SECS CHIRON

SYNCHEM KOSP FLAMINGOES ARChem / ChemPlanner
COMPASS HORACE EROS ICSYNTH

WODCA AlZynthfinder + SYNGEN ASKCOS




ROUTE SCOUTING TOOLS i:0S



2 Retrosynthesis

ChemPlanner”

Predicted Results & B % Save

- AlZynthfinder

= \)\,—
Y/ . ¥
e
w‘r e

2 ,_f“ﬁ.
A | 1 o N
\/\2:/ K. .= /

ROUTE SCOUTING TOOLS

;l
e
n




9 RetrosynthESIS € ChemPlanner”
& B % Save

Predicted Results

AIZynthfinder
Compounds to Procure
M’ e Y N

ASKCOS

Open source software tools for organic synthesis
Site by MIT offering some of their published analysis approaches (based on Reaxys)
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there's something about
similarity

Similarity based on:

- SAME SHAPE (IMAGE)
« SAME FUNCTIONALITY




there's something about
similarity

Similarity "only” based on:

« SAME SHAPE (IMAGE)

they look the same, but one of
them cannot sing
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SIMILARITY IS NOT ALL

(in organic synthesis)
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finding transformations
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molecular (sub)graph
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for each disconnection

SUGGESTED REPORTED
A+B->P A, +B,->P,
A +B. ->P

ROUTE SCOUTING - izos ROUTINE
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(almost) all synthetic alternatives



from computer to lab bench

reported suggested

reactions reaction




« cost efficient

from computer to lab bench

reported suggested

reactions reaction

* o
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* increased successful outcome mining
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requirements:

*  new

* enantioselective
« atom economy
* patentable
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