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1 Hypergraph exploration

Algorithm 1 provides an overview of the hyper-graph expansion strategy, where given a
starting node (N), the graph is expanded by predicting the reactions and precursors (R;)
leading to the molecule N. The single-step retrosynthetic model uses a beam-search to ex-
plore the possible disconnections and we retain the top-15 predicted sets of precursors (thus,
i = {1,2,...,15}). The SMILES corresponding to these predictions are canonicalized and
duplicate entries removed. Any SMILES that fails in the canonicalization step or contains
the target molecule is also removed. The remaining sets of precursors are further filtered by

using the forward model to assess reaction viability and selectivity. Regarding viability, we



retain only those precursors (R;) whose top-1 forward model predictions match the molecule
N. This guarantees that, in the presence of multiple functional groups, the recommended
disconnection leads to the desired targets. While this is a necessary condition, it is not
a sufficient one as competitive reactions (top-2 and following) may lead to a mixture of
molecules different from the desired target. In order to enforce chemo-selectivity, we use the
likelihood of the top-1 forward prediction model and select only top-1 predictions with a
likelihood larger than the subsequent top-2 by at least 0.2. As the sum of likelihoods for the
predictions of different sets of precursors (R;) leading to a target NN is one, any prediction
likelihood higher than 0.6 automatically satisfies the requirements above and passes our fil-
ter. This filtering protocol increases the occurrence of chemo-selective reactions along the

retrosynthetic path, penalizing disconnections that are highly competitive.

Algorithm 1: Hyper-graph expansion algorithm
Data: Existing Node N, Beam Size B, retrosynthesis model, forward model
Result: New Nodes connected to N
begin
R = {R;|i = 1..B} <— Predict possible retrosynthesis steps (top-B) // R; are
represented as SMILES

for R, € R // select precursor sets for expansion
do
R; «— Try to canonicalize R;, discard if not canonicalizable
Discard R;, if N is a precursor in R;
Lg,_.n <— Compute likelihood of reaction R; — N
if Lp,,n > 0.6 then
‘ Attach R; to N with a hyper-arc
else
Fiop—1, Fyop—2 <— Predict top-2 forward reactions from R;
if Product of Fiop—1 s N and
Likelihood(Fop—1) > 0.2 + Likelihood(Fiy,—2) then
‘ Attach R; to N with a hyper-arc
else
L discard R;

Moreover, precursor sets are clustered together to identify similar disconnection strategies



and reduce tree complexity. Within the same cluster, the precursors related to the highest
forward prediction likelihood are used as starting nodes for further tree expansion. Every
precursor molecule, unless already present in the graph, will generate a new node, and every
reaction will connect each of the reactants to the target molecule by means of a new hyper-
arc.

Every hyper-arc in the tree is scored with a so-called optimization score, which is used
to define the "best" retrosynthetic route. The total score of a retrosynthetic pathway is
calculated by multiplying the scores of all the arcs contained in the path. The definition of

the score for a single arc is:

S(C:A+B):P(A+B—>C)% (1)

where S(C = A + B) denotes the score for a single retrosynthetic step: the higher the score
the higher the preference towards that step. P(A + B — C) is the likelihood of the forward
chemical reaction computed by the forward prediction model. s(X)|X € {A,B,C} is the

simplicity score of molecule X:

S(X) =1 - = — 2)

where SC(X) is the SCScore! of molecule X. The SCScore of a molecule increases from 1
to 5 with an increasing complexity of the synthetic route. In this framework, the SCScore
constitutes the driving force that pulls a retrosynthetic pathway towards simpler molecules.

Equation 1 closely resembles the definition of the Bayesian probability. In fact, assuming
access to the set of all possible reactions, the likelihood of a retrosynthetic step would be
defined as the conditional probability of observing the product when given the reactants,
weighted by the ratio between the occurrence of the reagents and the occurrence of the
product.

Even with a multi-million entry database, the evaluation of the individual components



would still be quite inaccurate. In fact, any molecule unreported in this database will
contribute a value of zero to the evaluation of the Bayesian probability, with important
drawbacks for the hyper-tree exploration. Therefore, the definition of the score for a single
retrosynthetic step was only inspired by the Bayesian probability. We replaced the condi-
tional probability with the likelihood of the forward prediction model and the probability
of observing either reactants or products with a simplicity score. Similar to the Bayesian
probability, the use of this heuristic favours those reaction that give more simple products
(compared to reactants) under the same forward prediction likelihood.

The search for the optimal retrosynthetic route starts with the definition of a target
molecule and uses a beam-search approach. The beam-search method is a greedy version
of the best-first search: while best-first explores the entire graph and sorts all the possible
paths according to some heuristic score, the beam search limits the exploration to a defined
number of paths, thus limiting the computational cost without offering any guarantee of
identifying the globally optimal path. The beam-search, as implemented in our software,

relies on the following steps:

1. Expand the graph at every node contained in one of the possible pathways discovered

up to this point and not yet expanded.
2. Create a new pathway for each of the arcs created by the last expansion.
3. Repeat steps 1 and 2 for a given number of times.

4. Assign a score to every pathway and discard the ones with the lowest score until the
total number of "un-terminated" pathways correspond to the number of beams imposed

by the user.
5. Restart from point 1 until all of the pathways meet one of the terminating conditions.

Each pathway of the beam-search may end because all the molecules needed to start

the synthesis are found in a database of commercially available chemicals; or because the



number of synthetic steps (which corresponds to the number of "expansion phases") exceeds
the number of maximum steps defined by the user; or finally because there is no possibility
to further expand the needed nodes. The last condition may result from none of the set of
precursors (R;) surviving the filtering or from all the hyper-arcs generated by the expansion
forming a cycle in the tree. From a chemical point of view, this means that one of the
precursors of the product requires the product to synthesize itself.

Every time a pathway enters a cycle, the pathway itself is considered terminated. The
tree exploration returns all the possible paths leading to a successful retrosynthesis, sorted

by the optimization score.

2 Molecule representation

Similar to our previous works we use SMILES to represent molecules, taking more advantage
of the auxiliary fragment information in which the grouped fragment indices are written after
the label ’f:". The different groups are separated by a ’,” and the connected fragments within
a group are separated by ’.”. An example would be ’|f:1.2,4.5|". | where the fragments 1 and
2 as well as 4 and 5 belong together. There is nothing that enforces closeness of fragments
in the SMILES string, hence different fragments belonging to the same compound could end
up at opposite ends of the string. Typical examples are metallorganic compounds. Here, we
relate the fragments within a group with a ‘~‘ character instead of a ‘.. Consequently, the
fragmented molecules are kept together in the reaction string.

Atom-mapping as well as reactant-reagent roles, are a rich source of information gener-
ated by highly complicated tasks,? the assignment often being subjectively made by humans.
Schwaller et al.® recently proposed to ignore reactant and reagent roles for the reaction pre-
diction task. In contrast to previous works,* 7 the single-step retrosynthetic model presented
here predicts reactants and reagents. In an effort to simplify the prediction task, the most

common precursors with a length of more than 50 tokens were replaced by molecule tokens.



Those molecules were turned back into the usual tokenization before calculating the like-
lihood with the forward model. Moreover, to ensure a basic tautomer standardization we
inchified our molecules, as described in,® to improve the quality of the forward prediction
model. In contrast to previous work,? we never use a reaction class token as input for the
retrosynthesis model.

The data sets used to train the different models in this work are derived from the open
source USPTO reaction database by Lowe!®!! and the Pistachio database by NextMove
Software. 2 We preprocessed both data sets to filter out incomplete reactions and keep 1M
and 2M entries, respectively. As done previously in,*!? we added 800k textbook reactions

to the training of specific forward and retrosynthetic models.

3 Models

3.1 Forward reaction prediction model

The forward prediction model was trained with the same hyperparameters as the original
Molecular Transformer,? apart from the number of the attention layers, which was increased
from 256 to 384. Thanks to the increase in capacity, a higher validation accuracy could be
reached. For the final model we used a data set derived from Pistachio3.0'? where all the
molecules were inchified. As described in the work of Schwaller et al.? we augmented the
training data with the addition of random SMILES and textbook reactions to the training
set.

The forward prediction model can be used in two modes. First, when given a precursor
set, the most likely products can be predicted. Second, when given a precursor set and a
target product, the likelihood of this specific reaction can be estimated. In this work, we set
the beam size of the forward model to 3.

As described previously, we use the forward chemical prediction model as a digital domain

expert for evaluating the correctness of the predictions generated by the retrosynthetic model.



As recently published,® the accuracy of this model is higher than 90% when compared with
a public data set. In order to calibrate the forward prediction model within the entire
retrosynthetic framework, 50 random forward reaction predictions were analyzed by human
experts. The assessment gave an accuracy of 78% which should be compared to an accuracy
of 80% given by the trained model. Although the data set is too limited to claim any
statistical relevance, this assessment offers strong evidence in favour of using the forward

prediction model as a digital twin of human chemists.

3.2 Reaction classification model

To classify reactions, we used a data-driven reaction classification model'* that was trained
similarly to the Molecular Transformer forward and retrosynthetic model. It is characterized
by four encoder layers and one decoder layer and trained using the same hyperparame-
ters. The main difference is that the inputs were made up of the complete reaction string
(precursors—products) and the outputs of the split reaction class identifier from NameRXN,
consisting of three numbers corresponding to superclass, classes/categories and named re-
action. More details on reaction classes can be found in.'® The classification model used in

this work matches the same class as the NameRXN tool'® for 93.8% of the reactions.

3.3 Experiments on single-step retrosynthesis models

In Table 1 we show how different metrics develop during the training of the stereo retro
model. After 100k time steps the round-trip accuracy and the coverage plateau and only
a slight improvement of the invalid SMILES percentage can be observed, when training for
longer.

Table 2 shows a comparison of models trained on different data sets and evaluated with
the beam sizes 5, 10 and 20. The beam size defines how many precursor set suggestions
output. The more data is used in the training set the less invalid SMILES the models tend

to generate. As expected the coverage increases with larger beam sizes, while the round-trip



Table 1: Development of the round-trip accuracy, coverage and percentage of invalid SMILES
during trainig of the retrosynthesis model, evaluated with a forward model trained on stereo
only.

Model Beam Total Round-trip Coverage  Invalid

rXns accuracy SMILES
stereo only 10k 10 100k 56.9% 87.4%  4.03 %
stereo only 20k 10 100k 73.8% 93.8% 172 %
stereo only 50k 10 100k 78.7% 95.0%  0.81 %
stereo only 100k 10 100k 81.6% 95.8%  0.65%
stereo only 150k 10 100k 81.3% 95.8%  0.62%
stereo only 200k 10 100k 81.0% 95.8% 0.59 %
stereo only 250k 10 100k 81.5% 95.9%  0.58 %

accuracy and the percentage of invalid SMILES worsen only slightly. stereo only means that
the model was trained purely on the 1M reactions derived from the open USPTO dataset. !0
The stereo model was trained on the USPTO dataset and 800K textbook reactions from
Nam & Kim.!'? For the augmented model we performed a SMILES data augmentation for
the source molecules by using non canonical SMILES.!” The target always consisted of
canonical SMILES. In contrast to reaction prediction,?® the augmentation seemed not to be

beneficial in our retrosynthesis model training experiments.

Table 2: Evaluation of retrosynthesis models with different training data, evaluated on the
same validation set with different beam sizes.

Model Beam Total Round-trip Coverage  Invalid

accuracy SMILES
stereo only 5 50k 82.4% 93.5%  0.57 %
stereo ) 50k 83.6% 94.2% 0.52 %
augmented 5 50k 81.8% 94.0%  0.43 %
stereo only 10 100k 81.5% 95.9%  0.59 %
stereo 10 100k 82.4% 96.4%  0.49 %
augmented 10 100k 80.7% 96.2%  0.42 %
stereo only 20 200k 79.8% 97.1%  0.65 %
stereo 20 200k 80.8% 97.5% 0.87 %
augmented 20 200k 78.9% 97.5%  0.49 %




4 Synthesis routes

On the subsequent pages, the synthesis routes discussed in the main text are presented. The
routes were predicted by the model (pistachio), which is openly available on the IBM RXN

for Chemistry platform.!® Figure 1 shows a screenshot of the results page for an example

retrosynthesis route prediction.

IBMRXN  Projects < test < Retrosynthesis outcome & Back to workspace

test Sequence 0 Confidence: 0.899 Optimization score: 0.923  High confidence o, % 100% ~ Add Sequence to collection

Predictions: B 1/F 0 Optimisation time: 13 s Molecule commercially available on eMolecules.com Not able to find a synthetic path
P u v u v P Sequences Generated

Br ‘o Sequence 0 9 PDF ‘

Sequence 1
Sequence 2
Sequence 3

Br

Brclc2cceec2¢(Br)c2cceec12 Sequence 4

Sequence 5
0.899 - Bromination

l

‘ Sequence 6

~ J Parameters
L MSSR 15
MRP 50

B r_ B r OOO ‘:ﬂ C ﬂ FAP 0.65
v |] SbP 3

Help us improve! Send us your feedback.

Br

BrBr Brele2ccecc2cc2cececl2 cle(en(enct
What do vou think about this seauence?

Figure 1: IBM RXN for Chemistry platform, retrosynthesis route prediction results view.

4.1 Index of generated retrosynthetic routes

The targets from Coley et al.’ are extracted from: http://ibm.biz/Coley-Test, where cor-

responding retrosynthesis are also made available.

Both Segler Test-1 and Test-2 are instead from the supporting information:** http://ibm.biz/Segler-

Test1-2 , with fully reported synthesis.

Here we list of the corresponding list of retrosynthetic routes generated by IBM RXN for
Chemistry :
e S001-5S006 : Molecule 1 (academic example)
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S007-S012 :

S013-S014 :

S015-S018 :

S019-S027 :

S028-S036 :

S037-S046 :

S047-S050 :

S051-S059 :

S060-S061 :

S062-S066 :

S067-S073 :

S074-S077 -

S078-S079 :

S080-S084 :

S085-S086 :

S087-S090 :

S091-S092 :

S093-S095 :

S096-S098 :

S099-S112 :

Molecule 2 (academic example)
Molecule 3 (academic example)
Molecule 4 (academic example)
Molecule 5 (academic example)
Molecule 6 (academic example)
Molecule 7 (academic example)
Molecule 8 (academic example)
Molecule 9 (academic example)
Aspirin (Coley set)

Celecoxib (Coley set)

Diazepam (Coley set)

Lidocain (Coley set)

Quinapril (Coley set)

Safinamide (Coley set)

Secnidazole (Coley set)

(S)-warfarin (Coley set)

Molecule 1 - Test 1 (Segler set Test 1)
Molecule 2 - Test 1 (Segler set Test 1)
Molecule 3 - Test 1 (Segler set Test 1)

Molecule 4 - Test 1 (Segler set Test 1)
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S113-S128 :

S5129-S134 :

S135-5142 :

S5143-5148 :

S149-S151 :

S152-S153 :

S154-5156 :

S157-S160 :

S161-S162 :

S163-S169 :

S170-S171 -

S172-S184 :

S185-S187 :

S188-S190 :

S191-S193 :

Molecule 5 - Test 1 (Segler set Test 1)
Molecule 6 - Test 1 (Segler set Test 1)
Molecule 7 - Test 1 (Segler set Test 1)
Molecule 8 - Test 1 (Segler set Test 1)
Molecule 9 - Test 1 (Segler set Test 1)
Molecule 1 - Test 2 (Segler set Test 2)
Molecule 2 - Test 2 (Segler set Test 2)
Molecule 3 - Test 2 (Segler set Test 2)
Molecule 4 - Test 2 (Segler set Test 2)
Molecule 5 - Test 2 (Segler set Test 2)
Molecule 6 - Test 2 (Segler set Test 2)
Molecule 7 - Test 2 (Segler set Test 2)
Molecule 8 - Test 2 (Segler set Test 2)
Molecule 9 - Test 2 (Segler set Test 2)

Molecule 10 - Test 2 (Segler set Test 2)

The last pages of the supporting information show three examples of failing retrosyntheses

proposed by the stereo retrosynthesis model:

e S5194-S195 : Example 1

e S5196-S199 : Example 2

e 5200-S201: Example 3
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Information about the retrosynthesis

Created On: 2019-09-27T10:22:21.359000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: C1C=CC(N2CCN(CCC3=NN=NN3)CC2)=CC=1

MSSR: 10

FAP: 0.7

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: C1C=CC(N2CCN(CCC3=NN=NN3)CC2)=CC=1

Exclude substructures:

S 001



Sequence 0, Confidence: 0.985

Step 1
Type: Tetrazole synthesis, Confidence: 0.991

N#CCCN1CCN(c2ccccc2)CC1.C[Si](C)(C)N=[N+]=[N-]>>c1ccc(N2CCN(CCc3nnn[nH]3)CC2)cc

O Jo

N N
72 N \)
HN ,{{N N///\/

Step 2
Type: Unrecognized, Confidence: 0.994

C=CC#N.Cc1cccccl.c1ccc(N2CCNCC2)cc1>>N#CCCN1CCN(c2cceccc2)CC1

m@:,%@@@

///\/N\)

S 002



Information about the retrosynthesis

Created On: 2019-09-27T10:22:21.359000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: C1C=CC(N2CCN(CCC3=NN=NN3)CC2)=CC=1

MSSR: 10

FAP: 0.7

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: C1C=CC(N2CCN(CCC3=NN=NN3)CC2)=CC=1

Exclude substructures:

S 003



Sequence 17, Confidence: 0.916

Step 1
Type: Tetrazole synthesis, Confidence: 0.991

N#CCCN1CCN(c2ccccc2)CC1.C[Si](C)(C)N=[N+]=[N-]>>c1ccc(N2CCN(CCc3nnn[nH]3)CC2)cc

O Jo

N N
72 N \)
HN ,{{N N///\/

Step 2
Type: Chloro N-alkylation, Confidence: 0.939
N#CCCCl.c1ccc(N2CCNCC2)cc1>>N#CCCN1CCN(c2ccccc2)CC1

h.«© . C'\/\\\N + QU H

Step 3
Type: Hydroxy to chloro, Confidence: 0.984
N#CCCO.0=S(CI)Cl.c1ccncc1>>N#CCCCI

Cl HO cl AN
- |
\/\\\N \/\\\N ' c|/5§o g 7

S 004



Information about the retrosynthesis

Created On: 2019-09-27T10:22:21.359000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: C1C=CC(N2CCN(CCC3=NN=NN3)CC2)=CC=1

MSSR: 10

FAP: 0.7

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: C1C=CC(N2CCN(CCC3=NN=NN3)CC2)=CC=1

Exclude substructures:

S 005



Sequence 22, Confidence: 0.868

Step 1
Type: Tetrazole synthesis, Confidence: 0.991

N#CCCN1CCN(c2ccccc2)CC1.C[Si](C)(C)N=[N+]=[N-]>>c1ccc(N2CCN(CCc3nnn[nH]3)CC2)cc

O Jo

N N
72 N \)
HN ,{{N N///\/

Step 2
Type: Chloro N-alkylation, Confidence: 0.939
N#CCCCl.c1ccc(N2CCNCC2)cc1>>N#CCCN1CCN(c2ccccc2)CC1

h.«© . C'\/\\\N + QU H

Step 3
Type: Carbamoyl to cyano, Confidence: 0.933
NC(=0)CCCI.O=P(CI)(CI)CI>>N#CCCCI

0)
. H,N Cl A\
RN S
C

O |

S 006



Information about the retrosynthesis

Created On: 2019-09-27T09:50:56.131000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: OC(C1C(F)=CC=CC=1)(C1C=CC(F)=CC=1)CN1N=CN=C1
MSSR: 10

FAP: 0.7

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: OC(C1C(F)=CC=CC=1)(C1C=CC(F)=CC=1)CN1N=CN=CH1
Exclude substructures:

S 007



Sequence 0, Confidence: 0.88

Step 1
Type: Bromo Grignard reaction, Confidence: 0.965
O=C(Cnicncni)ciccecc1F.C1CCOC1.Fec1ccc([Mg]Br)cc1>>0C(Cnicneni)(c1ccc(F)cc1)cice

cccl1F
N

<Y

F
N—N o F.
——— +{ \ + B
N r
Q (/ N ° Mg
F OH N_/
F

Step 2
Type: Bromo N-alkylation, Confidence: 0.912

CC#N.O=C(CBr)c1ccccc1F.O=C([O-])[O-].[Cs+].[Cs+].c1nc[nH]n1.0=C([O-])[O-].[Cs+].[Cs+]>>
O=C(Cn1cncni)ciccccclF

F
(0} o N\ o
— ——N+ . /g +c5*+c5*+(/ NH /g +Cst +Cs*
(/N\N T 070 N—/ o o
F (6]
\—/

S 008



Information about the retrosynthesis

Created On: 2019-09-27T09:50:56.131000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: OC(C1C(F)=CC=CC=1)(C1C=CC(F)=CC=1)CN1N=CN=C1
MSSR: 10

FAP: 0.7

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: OC(C1C(F)=CC=CC=1)(C1C=CC(F)=CC=1)CN1N=CN=CH1
Exclude substructures:

S 009



Sequence 5, Confidence: 0.845

Step 1
Type: Epoxide + amine coupling, Confidence: 0.95

Fc1cecc(C2(c3cceccc3F)CO2)ccl.c1nc[nH]n1>>0C(Cnicneni)(c1ccc(F)cc1)ci1ccccc1F

Sy
N— N
+ (/ “NH

fr—
O O
(0]
F OH
F

Step 2
Type: Johnson-Corey-Chaykovsky epoxidation, Confidence: 0.889

CS(C)=0.C[S+](C)(C)=0.[I-].0.0=C(c1ccc(F)cc1)c1ccccc1F.[H-].[Na+].C[S+](C)(C)=O.[I-].[H-].[
Na+]>>Fc1cce(C2(c3cccecc3F)CO2)cct

F—> + ST 4+ +HO+ +H +Na"+ S+ +H +Na*
F S i i
PR 0 0
0 F

S 010



Information about the retrosynthesis

Created On: 2019-09-27T09:50:56.131000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: OC(C1C(F)=CC=CC=1)(C1C=CC(F)=CC=1)CN1N=CN=C1
MSSR: 10

FAP: 0.7

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: OC(C1C(F)=CC=CC=1)(C1C=CC(F)=CC=1)CN1N=CN=CH1
Exclude substructures:
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Sequence 23, Confidence: 0.759

Step 1
Type: Epoxide + amine coupling, Confidence: 0.95

Fc1cecc(C2(c3cceccc3F)CO2)ccl.c1nc[nH]n1>>0C(Cnicneni)(c1ccc(F)cc1)ci1ccccc1F

a0
N—N N
+(/\NH
e tamt g
.

Step 2
Type: Prilezhaev epoxidation, Confidence: 0.815

C=C(c1ccc(F)cc1)cicceec1F.CICCI.O=C(00)c1cccc(Cl)c1>>Fc1cce(C2(c3ccececc3F)CO2)ccet
) ADR
i O —— £t Ho/o\n/©\c|
(o) (0]

Step 3
Type: Wittig olefination, Confidence: 0.98

C1CCOC1.C[P+](c1cccceci)(c1cccect)ci1cceceel.[Br-].O=C(c1ccc(F)ccl)ciccececlF.[Li]CCCC.
C[P+](c1ccccc1)(c1ccccc1)c1ccccc1 [Br-]>>C=C(c1ccc(F)cc1)c1ccccc1F

T OO e g
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Information about the retrosynthesis

Created On: 2019-09-27T15:37:32.099000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: C1C(C[Si](C)(C)C)=CCC2C(=0)OC(=0)C12

MSSR: 10

FAP: 0.7

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: C1C(C[Si](C)(C)C)=CCC2C(=0)0C(=0)C12

Exclude substructures:

S 013



Sequence 0, Confidence: 0.214

Step 1
Type: Diels-Alder cycloaddition, Confidence: 0.362
=CC(=C)C[Si](C)(C)C.0=C1C=CC(=0)01>>C[Si](C)(C)CC1=CCC2C(=0)OC(=0)Cc2C1

O
Y, —
\S i/ O \)J\/\Si\ + OIO\/QO
-
0]

Step 2
Type: Wittig olefination, Confidence: 0.719

=CC(=0)C[Si](C)(C)C.C1CCOC1.C[P+](c1cccccl)(cicccccl)cicecceel.[Br-].[Li]CCCC>>C=C
C(=C)c[Si](c)(C)Cc

| /®
0 C R* .
\)J\/\Si/\ - \)J\/\Si/\ ’ o) ' ©/< j +Br+ N

Step 3
Type: Weinreb ketone synthesis, Confidence: 0.857
CON(C)C(=0)c[Si](C)(C)C. C=C[Mg]Br ccoccec>>C=Ccc(=0)c[si](C)(C)C

N O PSR

Step 4
Type: Weinreb amide synthesis, Confidence: 0.96
CNOC CI.C[Si](C)(C)CC(=0)O.CNOC.CI>>CON(C)C(=0)C[Si](C)(C)C

jﬁ /:>\/ S HHC PN /\[f N O+ HO
7/ N\
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Information about the retrosynthesis

Created On: 2019-09-27T09:41:56.899000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: CC(=0)CC/C=C/C=C(/C1=CC=CC(CC)=C10C)\C

MSSR: 10

FAP: 0.7

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: CC(=0)CC/C=C/C=C(/C1=CC=CC(CC)=C10C)\C
Exclude substructures:

S 015



Sequence 0, Confidence: 0.398

Step 1
Type: Ketone dioxolane deprotection, Confidence: 0.963

CCclccee(/C(C)=C/C=C/CCC2(C)OCCO02)c10C.CC(C)=0.Cl.0>>CCc1cccc(/C(C)=C/C=C/CCC(
C)=0)c10C

N
\O fo) 0
0
W:/@/M +A+HCHHZO
o
i)

Step 2
Type: Horner-Wadsworth-Emmons reaction, Confidence: 0.915

Cc1(CccC=0)occo1.CcCcilcccc(/C(C)=C/CP(=0)(0C)OC)c10C.C1CCOC1.[H-].[Na+]>>CCclcc
cc(/C(C)=C/C=C/cCcC2(C)ocCco2)c10C

N\

0o ~

o
\ :OV\><3+ X e Y FETY
N 0 0 & No— 0
)

Step 3
Type: Aldehyde Collins oxidation, Confidence: 0.983

CC1(CCcCco)ocCco1.CICCI.O=[Cr](=0)([O-])Cl.c1cc[nH+]cc1.0=[Cr](=0)([O-])Cl.c1cc[nH+]cc1
>>CC1(CCC=0)0CccCco1

o 0 Q N: Q R
E +Cl Cl4 \}:r:O ff N+ \}:r:O fff
O HO o o
o o cl = cl =

Type: Michaelis-Arbuzov reaction, Confidence: 0.944

CCc1ccee(/C(C)=C/CCl)c10C.C1CCOC1.COP(OC)OC>>CCc1cccc(/C(C)=C/CP(=0)(0C)OC)c1

ocC
~
o (0] \O
S /p<o\ > S cl+ ¢ )+ Fl’
O/ o— o) \O/ \O/

~
Step 4
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Type: Hydroxy to chloro, Confidence: 0.971
CCc1ccee(/C(C)=C/C0)c10C.CICCI.O=S(CI)Cl.c1ccncc1>>CCc1ccec(/C(C)=C/CCl)c10C

\O \0
oS
A = A oH + EN S+ st
o =

Step 5
Type: Aldehyde to alcohol reduction, Confidence: 0.94

CCc1lccee(/C(C)=C/C=0)c10C.CO.[BH4-].[Na+]>>CCc1ccce(/C(C)=C/CO)c10C

~ ~

0] (0]

X OH———> X g+ —OH+BH, + Na"

Step 6
Type: Cyano to formyl, Confidence: 0.92

CCc1ccee(/C(C)=C/C#N)c10C.CC(C)C[AIH]CC(C)C>>CCc1ccce(/C(C)=C/C=0)c10C
~ ~
)

A
NNg=—> A + W/\ﬁ'/ﬁ/

(0]

Step 7
Type: Horner-Wadsworth-Emmons reaction, Confidence: 0.625

CCc1ccee(C(C)=0)c10C.COP(=0)(CC#N)OC>>CCc1ccce(/C(C)=C/C#N)c10C
o
N _0 0
s 2

Step 8
Type: Alcohol to ketone oxidation, Confidence: 0.964
CCc1ccec(C(C)0)c10C.CICCI.O=[Mn]=0>>CCc1cccc(C(C)=0)c10C

\H/Q\/:» \/@\/ + CN G+ O 2°
O O\

OH O\
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Step 9
Type: Bromo Grignard reaction, Confidence: 0.99

CCc1ccece(C=0)c10C.C[Mg+].[Br-]>>CCc1cccc(C(C)0)c10C

ﬁ@\/:} OV@\/ + _Mg+ +Br
OH O\ -

(0]

Step 10
Type: Hydroxy to methoxy, Confidence: 0.972
C1CCOC1.CCc1cccc(C=0)c10.CIL[H-].[Na+].[H-].[Na+]>>CCc1cccc(C=0)c10C

OH
EN = { )+ o+ —Il+H +Na*+H +Na*
(0)
O
~
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Information about the retrosynthesis

Created On: 2019-10-01T14:57:31.373000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: C(CS(=0)C1NC2=CC=C(OC)C=C2N=1)1=C(C)C(OC)=C(C)C=NT1
MSSR: 15

FAP: 0.7

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: C(CS(=0)C1NC2=CC=C(0OC)C=C2N=1)1=C(C)C(OC)=C(C)C=N1
Exclude substructures:

S 019



Sequence 0, Confidence: 0.949
Step 1

Type: Sulfanyl to sulfinyl, Confidence: 0.949

CC(=0)0.COc1ccc2[nH]c(SCc3ncc(C)c(OC)c3C)nc2c1.00>>COc1ccc2[nH]c(S(=0)Cc3ncc(C
)e(0C)c3C)nc2ct

o— o—
H \_/ B i + H /—zi;f + HO—OH
/ S N HO /@i / S N
\O/©i|\|% \\o \o N%

S 020
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Information about the retrosynthesis

Created On: 2019-10-01T15:01:50.922000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: C(CS(=0)C1NC2=CC=C(OC)C=C2N=1)1=C(C)C(OC)=C(C)C=NT1
MSSR: 15

FAP: 0.7

MRP: 20

SbP: 2

Available smiles: C1=CC=CC=C1

Exclude smiles: C(CS(=0)C1NC2=CC=C(0OC)C=C2N=1)1=C(C)C(OC)=C(C)C=N1
Exclude substructures:

S 021



Sequence 0, Confidence: 0.579

Metadata:
Warnings: The retrosynthesis did not complete. Try increasing MSSR.

Step 1
Type: Sulfanyl to sulfinyl, Confidence: 0.943

COc1ccc2ne(SCe3ncc(C)e(OC)e3C)[nH]c2¢1.CICCI.O=C(00)c1ccee(Cl)c1>>COc1ccc2[nH]c(
S(=0)Cc3ncc(C)c(0OC)c3C)nc2c1

o— o—
H _ _
— N cl cl o
@E»R\} @@Q} e
\O N \\O \0 N 0

Step 2
Type: Thioether synthesis, Confidence: 0.947

COc1¢(C)cne(CBr)c1C.COc1cce2ne(S)[nH]c2¢c1.CN(C)C=0.0=C([O-])[O-].[K+].[K+]>>COc1cc
c2nc(SCc3ncc(C)c(0OC)c3C)[nH]c2c1

o— \o
_ N g o
N \ T —> = + \>_5H+0/ T + /g +K K
— N X o N 0" o
\O N N
H Br

Step 3
Type: Appel bromination, Confidence: 0.981

COc1¢c(C)cnc(CO)c1C.BrC(Br)(Br)Br.CICCl.c1ccc(P(c2ccccc2)c2ccceccc2)cc1>>COc1c(C)enc(
CBr)ci1C

\O \O
Br, p
= s o = + Br)ﬁBr + C|\/C| +
\N \N Br
Br OH

Type: Unrecognized, Confidence: 0.968

COc1ccc(N)c(N)c1.Cl.CCO.CCOC(=S)[S-].[K+].COc1ccc(N)c(N)c1.Cl>>COc1ccc2nc(S)[nH]c2
c1
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N HN N O H,N O
- \>—SH:> :©/ +HCI + ~_-OH + \(5+K*+ :©/ + Hcl
0 N HN s H,N

Step 4
Type: Ester to alcohol reduction, Confidence: 0.988

CCOC(=0)c1ncc(C)c(0C)c1C.C1CCOC1.[BH4-].[Li+]>>COc1c(C)cnc(CO)c1C
\O
= |N
" N (0] BH, it
o | ~o ~ * o + + L
N 0
OH

Type: Undefined, Confidence: 0.0
COc1cec(N)c(N)c1.Cl>>COc1cec(N)c(N)c1.Cl

H,N O\ H,N O\

HCI + :©/ > :©/ + HCI
H,N H,N

Step 5

Type: Fischer-Speier esterification, Confidence: 0.981

COc1¢(C)cnc(C(=0)0)c1C.CCO.0=S(=0)(0)0>>CCOC(=0)c1ncc(C)c(OC)c1C

= |N N | O\
\
Ny o0~ =—=>Ho N ot ~_-OH+ 045\—0H
OH
0 0
Step 6

Type: CO2H-Me deprotection, Confidence: 0.976
COC(=0)c1ncc(C)c(0C)c1C.CO.CI.O.[Na+].[OH-]>>COc1c(C)cnc(C(=0)0O)c1C

N | Z N
HO X O/=> ~o X | O+ —OH + HCl + H,0 + Na* + HO"
0] (0]

Step 7
Type: Pinner reaction, Confidence: 0.959

COc1¢(C)cnc(C#N)c1C.CO.0=S(=0)(0)0>>COC(=0)c1ncc(C)c(OC)c1C
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Z |N ] /0 Q //N o\\
~o A ~ + —OH + 045\—0H

Step 8
Type: Unrecognized, Confidence: 0.966
COc1c¢(C)c[n+]([O-])cc1C.CN(C)C(=0)CI.C[Si](C)(C)C#N.CICCI>>COc1c(C)cnc(C#N)c1C

o N J O, Cl \Si/
~ X a0 | + + / + Cl Cl
= N \\ ~
N N N
RN

Step 9
Type: Unrecognized, Confidence: 0.94
Ccic[n+]([O-])cc(C)c1[N+](=0)[O-].CO.C[O-].[Na+]>>COc1c(C)c[n+]([O-])cc1C

CI),
NG i
AN +
| — Z 0"+ —OH+—0 +Na*
= + |
! 0,/N X
~
Step 10

Type: Nitration, Confidence: 0.955

Cc1cc(C)c[n+]([O-])c1.0=S(=0)(0)0.0=[N+]([O-])O.[Na+].[OH-]>>Cc1c[n+]([O-])cc(C)c1[N+](=
0)[O-]

0o
||+ X 0 o
Z | = N on | * + HO™
0 ———> e +O¢\ + N tNa"+HO

Step 11
Type: Nitrogen oxidation, Confidence: 0.901
Cci1cnee(C)c1.CICCI.O=C(00)c1cccc(Cl)c1>>Cc1cc(C)c[n+]([O-])c1

X
| | N Cl cl
~ s o O
l?l" & TN cl
o o}

Step 12
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Type: Aldehyde to alkane reduction, Confidence: 0.985
Cc1cnce(C=0)c1.NN.O.OCCOCCO.[K+].[OH-]>>Cc1cncc(C)ct

AN /N
| E— | + H,N—NH, + H,0 + HO\/\O/\/OH +K*+ HO™
— 0\ N
N

Step 13

Type: Alcohol to aldehyde oxidation, Confidence: 0.993

Cc1cncc(CO)c1.0=[Mn]=0>>Cc1cncc(C=0)c1

N N
\)/:J\:» ~ | + O%MI'/{O
O N HO NN
Step 14

Type: Ester to alcohol reduction, Confidence: 0.991

COC(=0)c1cncc(C)c1.C1CCOC1.[BH4-].[Li+]>>Cc1cncc(CO)ct
(0]
N
- | =>\0 X +{ \ + BH, + Lj*
HO NN | _ (6)
N

Step 15
Type: Fischer-Speier esterification, Confidence: 0.993

Cclcnecce(C(=0)0)c1.C0O.0=C([0O-])O.[Na+].0=S(=0)(0)O>>COC(=0)c1cncc(C)c1

(0] N
= | o o\\
\O | X ——>» HO . +—OH + /g +Na + O45\—0H
_ HO (0] OH
N (0]
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5

Information about the retrosynthesis

Created On: 2019-10-01T20:33:01.477000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: N1=CC(C(=0)0)=CC(C)=C1

MSSR: 15

FAP: 0.7

MRP: 20

SbP: 2

Available smiles: C1=CC=CC=C1

Exclude smiles: N1=CC(C(=0)0)=CC(C)=C1

Exclude substructures:

S 026



Sequence 0, Confidence: 0.743

Step 1
Type: Bromo to carboxy, Confidence: 0.949

Ccilcnce(Br)c1.C1CCOC1.0=C=0.[Li]cCCC>>Cc1cncc(C(=0)0)c1
N
= N
| Z |
HO N > | + +0=C=0 + LN _~_~
Br X 0
o

Step 2
Type: Wurtz-Fittig coupling, Confidence: 0.783
Bre1cnce(Br)c1.C1CCOC1.CCCCCC.CI[Li][cCCC>>Cc1cncc(Br)c1

N N
= = .
| —— | + + \/\/\ + —1 4+ L|\/\/
NN A 0
Br Br Br
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Information about the retrosynthesis

Created On: 2019-09-27T07:41:29.805000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: COC(CCC1N(CC2C(0OC)=CC=CC=20C)N=NC=1CC1C(=0)C(CC=0)(CO)CC1)=0
MSSR: 10

FAP: 0.7

MRP: 20

SbP: 2

Available smiles:

Exclude smiles:
COC(CCC1N(CC2C(0C)=CC=CC=20C)N=NC=1CC1C(=0)C(CC=0)(CO)CC1)=0
Exclude substructures:
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Sequence 0, Confidence: 0.216

Metadata:
Warnings: 'UNFINISHED MESSAGE'

Step 1
Type: Ozonolysis, Confidence: 0.592

C=CCC1(CO)CCC(Cc2nnn(Cc3c(OC)ccce30C)c2CCC(=0)0C)C1=0.CO.CICCI.O=[O+][0-]>>C
OC(=0)CCc1c(CC2CCC(CO)(CC=0)C2=0)nnn1Cc1c(OC)cccc10C

+—O0H + CN_Cl+ O\\O+/O

Step 2
Type: O-TBS deprotection, Confidence: 0.937

C=CCC1(CO[Si](C)(C)C(C)(C)C)CCC(Cc2nnn(Cc3c(OC)cccc30C)c2CCC(=0)OC)C1=0.CC#N.
F>>C=CCC1(CO)CCC(Cc2nnn(Cc3c(OC)cccc30C)c2CCC(=0)0C)C1=0

—N + HF

Step 3
Type: Unrecognized, Confidence: 0.922
Cc=Ccci(cofsij(c)(c)c(c)(c)c)cccc1=0.coc(=0)CCcic(Cl)nnn1Cc1c(OC)cccc10C.C1CCO

C1.CC(C)[N-]C(C)C.[Li+]>>C=CCC1(CO[Si](C)(C)C(C)(C)C)CCC(Cc2nnn(Cc3c(OC)cccc30C)c
2CCC(=0)oC)C1=0
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Step 4
Type: O-TBS protection, Confidence: 0.963

C=CCC1(CO)CCCC1=0.CC(C)(C)[Si](C)(C)CI.CN(C)c1cence1.CICCI>>C=CCC1(CO[Si](C)(C)C
(c)ccycyccecci=o

/
i 0.
#\sﬁ\ C\ N/l
0 _’=> + Si\/+ NN N/+CI\/C|
sl
(0]

Type: Chloro to iodo Finkelstein reaction, Confidence: 0.955

COC(=0)CCc1c(CCl)nnn1Cc1¢c(OC)cccc10C.CC(C)=0.[I-].[Na+]>>COC(=0)CCc1c(Cl)nnn1Cc
1¢(OC)cccc10C

| Cl
I\ N
~ 0 Ny o )CJ)\ |
~o0 —> 0 + +1 +Nat
0— o—
(0} (0]

\ \

Z—=

Step 5
Type: Ketone dioxolane deprotection, Confidence: 0.782

C=CCC12CCCC1(0CC)OC2.C1CCOC1.Cl.O>>C=CCC1(CO)CCCC1=0

[0)
//p: + { ) + HCI + H,0
(]
— (0]
OH O7

Type: Hydroxy to chloro, Confidence: 0.962

COC(=0)CCc1c(CO)nnn1Cc1c(OC)cccc10C.CICCI.O=S(CI)Cl.c1ccncc1>>COC(=0)CCcilc(CC
I)nnn1Cc1¢(OC)cccc10C

cl HO
N
I\ I\ o N
~ O N 0 | AN
~0 N > "~p N + CI\/CI + N |
? f o =
o— o—

Z—=

_—O

o
\
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Step 6
Type: Undefined, Confidence: 0.0
Cc=Ccc12ccccei1(occ)oce>>c=ccc12cccei1(occ)ocz

—sp
A

Type: Alkene hydrogenation, Confidence: 0.788

COC(=0)/C=C/c1¢c(CO)nnn1Cc1c(OC)cccc10C.[Pd]>>COC(=0)CCc1c(CO)nnn1Cc1c(OC)ccc
c10C

HO, HO,
i i
N 0 N-_ \ 0
~0 N —> N +Pd
00— o—
(0} (0}
\ \
Step 7

Type: O-TBS deprotection, Confidence: 0.952

COC(=0)/C=C/c1¢c(CO[Si](C)(C)C(C)(C)C)nnn1Cc1c(OC)ccec10C.C1CCOCT.CCCCIN+](CCCC
)(CCCC)CCCC.[F-]>>COC(=0)/C=C/c1c(CO)nnn1Cc1c(OC)cccc10C

Step 8
Type: Horner-Wadsworth-Emmons reaction, Confidence: 0.878

COc1ccec(OC)c1Cn1nnc(CO[Si](C)(C)C(C)C)C)c1C=0.COC(=0)CP(=0)(OC)OC.[NaH]>>COC
(=0)/C=C/c1c(CO[Si](C)(C)C(C)(C)C)nnn1Cc1c(OC)cccc10C
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Step 9

Type: Alcohol to aldehyde oxidation, Confidence: 0.961

COc1cccc(OC)c1Cn1nnc(CO[Si](C)(C)C(C)(C)C)c1CO.CICCI.O=[Mn]=0>>COc1cccc(OC)c1Cn
1nnc(CO[Si](C)(C)C(C)(C)C)c1C=0

\

\O \O
N=N >< N=N Os 0
XSi/O\/K[N 0 - Si/O\/glN 0 IS
A\ — / —
= oH

(0]

Step 10
Type: Ester to alcohol reduction, Confidence: 0.963

COC(=0)c1c(CO[Si](C)(C)C(C)(C)C)nnn1Cc1c(OC)cccc10C.[BH4-].[Li+]>>COc1cccc(OC)c1C
n1nnc(CO[Si](C)(C)C(C)(C)C)c1CO

[
0]
\ o
>< = pre = P e
o N S ~o0 N +BH, + Li*
/S|\ \/K[ O— 7< N:N/ ﬁ
OH /O
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Information about the retrosynthesis

Created On: 2019-09-28T08:59:25.981000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: COC(CCC1N(CC2C(0OC)=CC=CC=20C)N=NC=1CC1C(=0)C(CC=0)(CO)CC1)=0
MSSR: 15

FAP: 0.6

MRP: 20

SbP: 3

Available smiles:

Exclude smiles:
COC(CCC1N(CC2C(0C)=CC=CC=20C)N=NC=1CC1C(=0)C(CC=0)(CO)CC1)=0
Exclude substructures:
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Sequence 0, Confidence: 0.204

Step 1
Type: Ozonolysis, Confidence: 0.592

=CCC1(CO)CCC(Cc2nnn(Cc3c(0C)cccec30C)c2CCC(=0)0C)C1=0.CO.CICCI.O=[0+][0-]>>C
OC(=0)CCc1c(CC2CCC(CO)(CC=0)C2=0)nnn1Cc1c(OC)cccc10C

+—OH + C T+ OO

Step 2
Type: O-TBS deprotection, Confidence: 0.937

=CCC1(CO[Si](C)(C)C(C)(C)C)CCC(Cc2nnn(Cc3c(OC)cccc30C)c2CCC(=0)0C)C1=0.CC#N.
F>>C=CCC1(CO)CCC(Cc2nnn(Cc3c(OC)cccc30C)c2CCC(=0)0C)C1=0

—N + HF

Step 3
Type: Unrecognized, Confidence: 0.91
=CCC1(CO[Si](C)(C)C(C)(C)C)CCCC1=0.COC(=0)CCc1c(CBr)nnn1Cc1c(OC)cccc10C.C1C

COC1.CC(C)[N-]JC(C)C.[Li+]>>C=CCC1(CO[Si](C)(C)C(C)(C)C)CCC(Cc2nnn(Cc3c(OC)cccc30
C)c2CCC(=0)OC)C1=0

Q\(“YL

Step 4

Type: O-TBS protection, Confidence: 0.963
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=CCC1(CO)CCCC1=0.CC(C)(C)[Si](C)(C)CI.CN(C)c1ccncc1.CICCI>>C=CCC1(CO[Si](C)(C)C
(C)(c)c)cccci1=0

#\slu/\ o
(0] ___=> )TSI/ + O\ o+ Cl\/Cl
& T
(0]

Type: Wohl-Ziegler bromination, Confidence: 0.953

COC(=0)CCc1c(C)nnn1Cc1c(OC)cccc10C.CIC(CI)(CI)CI.O=C(0O0C(=0)c1cccccl)cicccecl.O
=C1CCC(=0O)N1Br>>C0OC(=0)CCc1 c( CBr)nnn1Cc1c(OC)cccc10C

Br,
Lo p ¢ L
o] (0]
~o0 N - /O Cl+ \ +0 N (0]
Cl 0o o} |
O— Cl B

o

\

Z—=

=

Step 5
Type: O-Ac deprotection, Confidence: 0.905
=CCC1(COC(C)=0)CCCC1=0.CO.0=C([O-])[O-].[K+].[K+]>>C=CCC1(CO)CCCC1=0

o Y
o o
— — 4 —OH+ /g +KH K
_ o o
OH
0

Type: Azide-alkyne Huisgen cycloaddition, Confidence: 0.8

CC#CCCC(=0)0C.COc1ccecc(0OC)c1CN=[N+]=[N-].[Cu]I>>COC(=0)CCc1c(C)nnn1Cc1¢c(OC)cc
cc10C

o}
N=N o
N/ N Ni\\
= N
—0 — \/\H/O\ + N + Cu—I
° 7
(I) o}

Step 6

Type: Unrecognized, Confidence: 0.639
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CC(=0)OCC1CCCC1=0.C=CCBr.CN(C)C=0.[H-].[Na+]>>C=CCC1(COC(C)=0)CCCC1=0

- ]

(0] O~
/
&/—’/‘: /b+\/\8r+o N +H +Na*
0
YO
(0]

Step 7
Type: O-Ac protection, Confidence: 0.949
CC(=0)OC(C)=0.Cl.0=Cc1CcCcCC1CO.c1ccncc1>>CC(=0)OCC1CCCC1=0

[0)

OH
\n/o\n/ N\
B + HCl + +
Q o] o} 5z
o}

\
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Information about the retrosynthesis

Created On: 2019-09-27T07:36:16.955000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: O[C@H](CN1[C@H](C(NC(C)(C)C)=0)CN(CC2C=NC=CC=2)CC1)C[C@H](C(N[C@@H]
1[C@H](O)CC2C1=CC=CC=2)=0)CC1C=CC=CC=1

MSSR: 10

FAP: 0.7

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: O[C@H](CN1[C@H](C(NC(C)(C)C)=0)CN(CC2C=NC=CC=2)CC1)C[C@H](C(N[
C@@H1[C@H](0)CC2C1=CC=CC=2)=0)CC1C=CC=CC=1

Exclude substructures:
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Sequence 0, Confidence: 0.938

Step 1
Type: Aldehyde reductive amination, Confidence: 0.938

CC(C)(C)NC(=0O)[C@@H]1CNCCN1C[C@@H](O)C[C@@H](Cc1ccccc1)C(=0)N[C@H]1c2ccce
c2C[C@H]10.C0.0=Cc1cccnc1.[BH3-]C#N.[Na+].[BH3-]C#N.[Na+]>>CC(C)(C)NC(=0)[C@@H
J1CN(Cc2cccnc2)CCN1C[C@@H](O)C[C@ @H](Cc1ccccc1)C(=0)N[C@H]1c2ccccc2C[C@H]1
o

—

H

f@ (N
& : /J )
/ > » +—OH +
0 - o)
HN
3 0

N,

N.
= I I
‘+H;B =—N + Na* + HB—==N + Na*
X NS

{,
@iﬁ’ﬁ

0o
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Information about the retrosynthesis

Created On: 2019-09-27T07:36:16.955000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: O[C@H](CN1[C@H](C(NC(C)(C)C)=0)CN(CC2C=NC=CC=2)CC1)C[C@H](C(N[C@@H]
1[C@H](O)CC2C1=CC=CC=2)=0)CC1C=CC=CC=1

MSSR: 10

FAP: 0.7

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: O[C@H](CN1[C@H](C(NC(C)(C)C)=0)CN(CC2C=NC=CC=2)CC1)C[C@H](C(N[
C@@H1[C@H](0)CC2C1=CC=CC=2)=0)CC1C=CC=CC=1

Exclude substructures:
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Sequence 5, Confidence: 0.377

Metadata:
Warnings: 'UNFINISHED MESSAGE'

Step 1
Type: Epoxide + amine coupling, Confidence: 0.869

CC(C)(C)NC(=0)[C@@H]1CN(Cc2cccnc2)CCN1.0=C(N[C@H]1c2ccccc2C[C@H]10)[C@H](C
c1cccee1)C[C@H]1C0O1.CCO>>CC(C)(C)NC(=0)[C@@H]1CN(Cc2cccnc2)CCN1C[C@@H](O)
C[C@@H](Cc1ccceel)C(=O)N[C@H]1c2cccec2C[C@H]10

N

/

\ O

_ 1,
/J N y + \/OH
@Q sl

nlOH

Step 2
Type: N-Cbz deprotection, Confidence: 0.935

CC(C)(C)NC(=0)[C@@H]1CN(Cc2ccecnc2)CCN1C(=0)OCc1ccccc1.CO.[C].[Pd].[HH]>>CC(C)(
C)NC(=0)[C@@H]1CN(Cc2ccecnc2)CCN1

Ll |
M ! +—0H + C +Pd + HH
<—NH HNJ( /K[j

Type: Undefined, Confidence: 0.0

=C(N[C@H]1c2ccccc2C[C@H]10)[C@H](Cc1ccceel)C[C@H]1CO1>>0=C(N[C@H]1c2ccccc
2C[C@H]10)[C@H](Cc1cccecl)C[C@H]1CO1

S 040



Step 3
Type: Carboxylic acid + amine condensation, Confidence: 0.92

=C(0)[C@@H]1CN(Cc2cccnc2)CCN1C(=0)OCc1cccec1.CC(C)(C)N>>CC(C)(C)NC(=0)[C@
@H]J1CN(Cc2cccnc2)CCN1C(=0)OCc1cccect

o OYO OH\
><N o —[ N/\)\O +
H/K[j @AK/N\L]/O\/Q )\@

Step 4
Type: CO2H-Et deprotection, Confidence: 0.954

CCOC(=0)[C@@H]1CN(Cc2cccnc2)CCN1C(=0)OCc1cccecc1.CCO.[Na+].[OH-]>>0=C(0)[C@
@H]1CN(Cc2cccnc2)CCN1C(=0)OCc1ccccct

NI X
OH Z
| AN N/\H%O N oK
> + +Na" + HO™
— k/N o o N ~ .
N \”/ \”/
(0] O

o]

S

Step 5
Type: Aldehyde reductive amination, Confidence: 0.923

CCOC(=0)[C@@H]1CNCCN1C(=0)OCc1ccccc1.CC(=0)O[BH-](OC(C)=0)OC(C)=0.[Na+].CIC
Cl.0O=Cc1cccnc1>>CCOC(=0)[C@@H]1CN(Cc2cccnc2)CCN1C(=0)OCc1ccccct
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NN

|/ I :I )\
o) (0] 0] N
N _ 0 ° ° + l- +N + 4 Cl Cl 4 =
B a ~ o |
O\H/N ~ | \ o H>o PN
(0}

/ j

N

H

L
R

Step 6
Type: N-Boc deprotection, Confidence: 0.871

CCOC(=0)[C@@H]1CN(C(=0)OC(C)(C)C)CCN1C(=0)OCc1ccccc1.0=C(O)C(F)(F)F>>CCOC(=
O)[C@@H]1CNCCN1C(=0)OCc1cccccl

SR O
|o OYO . o>;N ! 4/<0 . F#F\H/OH
N0 N 7Lo p— o o
gs ke

Type: Amide Schotten-Baumann, Confidence: 0.94

Step 7

CCOC(=0)[C@@H]1CN(C(=0)OC(C)(C)C)CCN1.CCN(C(C)C)C(C)C.CICCI.0=C(Cl)OCc1ccccet
>>CCOC(=0)[C@@H]1CN(C(=0)OC(C)(C)C)CCN1C(=0)OCc1cccect

)
DR C'

0 — h .
SO T S0e

ke

Type: N-Boc protection, Confidence: 0.842

Step 8

CCOC(=0)[C@@H]1CNCCN1.CC(C)(C)OC(=0)OC(=0)OC(C)(C)C.CCN(CC)CC.CICCI>>CCOC(
=0)[C@@H]1CN(C(=0)OC(C)(C)C)CCN1
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Step 9
Type: N-Bn deprotection, Confidence: 0.89

CCOC(=0)[C@@H]1CN(Cc2ccccc2)CCN1Cc1cccec1.CCO.[HH].[Pd]>>CCOC(=0)[C@ @H]1C
NCCN1

H
N
0 \\‘\E j:» N/\ +>_~OH + HH + Pd
\”\\ H O%H\/N
(0] ro

Step 10

Type: Fischer-Speier esterification, Confidence: 0.933

O=C(0)[C@@H]1CN(Cc2ccccc2)CCN1Cc1cccecc1.CCO.0=C([O-])O.[Na+].0=S(=0)(0)0>>CC
OC(=0)[C@@H]1CN(Cc2ccccc2)CCN1Cc1ccccct

HO
—O0
- O,
O A\
+ Nat + ~—=S—OH

N/\ > N N +N O+ o=
OQH\/N / HO o U
ro
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Information about the retrosynthesis

Created On: 2019-10-01T08:58:35.823000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: CC(NC(C1N(CC(CC(C(NC2C(0)CC3C2=CC=CC=3)=0)CC2C=CC=CC=2)0)CCN(CC2C
=NC=CC=2)C1)=0)(C)C

MSSR: 15

FAP: 0.7

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: CC(NC(C1N(CC(CC(C(NC2C(0O)CC3C2=CC=CC=3)=0)CC2C=CC=CC=2)0)CCN
(CC2C=NC=CC=2)C1)=0)(C)C

Exclude substructures:
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Sequence 0, Confidence: 0.47

Step 1
Type: Epoxide + amine coupling, Confidence: 0.871

CC(C)(C)NC(=0)C1CN(Cc2cccnc2)CCN1.0=C(NC1c2ccccc2CC10)C(Cclcccec1)CC1CO1>>C
C(C)(C)NC(=0)C1CN(Cc2cccnc2)CCN1CC(0)CC(Cc1ccceccl)C(=0)NC1c2ccccc2CC10

N
(o)

OH

Step 2
Type: Aldehyde reductive amination, Confidence: 0.863

CC(C)(C)NC(=0O)C1CNCCN1.0=Cc1cccnc1>>CC(C)(C)NC(=0)C1CN(Cc2cccnc2)CCN1
O—\ N N
QMJ( XYUv@

Type: Prilezhaev epoxidation, Confidence: 0.805

C=CCC(Cc1ccccc1)C(=0)NC1c2cccec2CC10.0=C(00)c1cccc(Cl)c1>>0=C(NC1c2ccccc2CC
10)C(Cc1cccecl)CC1CO1

o]
—
ES + O
HO cl
HN HN
o] o] o
OH OH

Step 3
Type: Carboxylic acid + amine condensation, Confidence: 0.777
=CCC(Cc1ccccc1)C(=0)0.CCN(C(C)C)C(C)C.CN(C)C(On1nnc2cccnc21)=[N+](C)C.F[P-](F)F

)F)(F)F.CICCI.NC1c2cccec2CC10.CN(C)C(On1nnc2ccenc21)=[N+](C)C.F[P-](F)(F)(F)(F)F>>C
=CCC(Cc1ccccc1)C(=0O)NC1c2ccececc2CC10
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Information about the retrosynthesis

Created On: 2019-10-01T08:32:01.771000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: C1=CC=CC2=CC=CC(OC[C@ @H](O)CNC(C)C)=C12

MSSR: 15

FAP: 0.7

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: C1=CC=CC2=CC=CC(OC[C@ @H](O)CNC(C)C)=C12
Exclude substructures:
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Sequence 0, Confidence: 0.911

Step 1
Type: Epoxide + amine coupling, Confidence: 0.911

CC(C)N.c1ccc2c(OC[C@@H]3C0O3)ccecc2c1>>CC(C)NC[C@H](0)COc1cccc2eccceccl2

HNJ\
NH,
—
0

HO
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Information about the retrosynthesis

Created On: 2019-10-01T10:21:04.636000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: C1=CC=CC2=CC=CC(OCC(CNC(C)C)0O)=C12

MSSR: 15

FAP: 0.7

MRP: 20

SbP: 2

Available smiles: C1=CC=CC=C1

Exclude smiles: C1=CC=CC2=CC=CC(OCC(CNC(C)C)0)=C12

Exclude substructures:

S 049



Sequence 0, Confidence: 0.833

Step 1
Type: Epoxide + amine coupling, Confidence: 0.884

c1ccc2c(0CC3CO03)ccecc2c1.CC(C)N.CO>>CC(C)NCC(0)COc1ccecc2ececccci2

HN)\ O
HO
NH,
- 1 ' )\ o
0

Step 2
Type: Williamson ether synthesis, Confidence: 0.943

CN(C)C=0.CICC1C01.0c1cccc2ccccc12.[H-].[Na+].[H-].[Na+]>>c1ccc2c(OCC3CO3)cccc2e
0

Cl OH

0 ——3 07 N g ++H+Na++H+Na+
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Information about the retrosynthesis

Created On: 2019-10-02T09:38:18.325000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: COC1C(C23CCC(=0)CC2N(CC2C(N(C)C)C=CCC2)CCC3)=CC=CC=1
MSSR: 15

FAP: 0.6

MRP: 20

SbP: 3

Available smiles: C(=C/N(C)C)\C=C

Exclude smiles: COC1C(C23CCC(=0)CC2N(CC2C(N(C)C)C=CCC2)CCC3)=CC=CC=1
Exclude substructures:
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Sequence 0, Confidence: 0.0603

Metadata:
Warnings: The retrosynthesis did not complete. Try increasing MSSR.

Step 1
Type: Ketone dioxolane deprotection, Confidence: 0.759

COc1cccec1C12CCCN(CC3CCC=CC3N(C)C)C1CC1(CC2)OCCO1.CCOC(C)=0.Cl>>COcTccee
c1C12CCCN(CC3CCC=CC3N(C)C)C1CC(=0)CC2

—=
=

Step 2
Type: Aldehyde reductive amination, Confidence: 0.763

CN(C)C1C=CCCC1C=0.COc1cccce1C12CCCNC1CC1(CC2)OCCO1.[BH3-JC#N.[Na+]>>COc1c
cccc1C12CCCN(CC3CCC=CC3N(C)C)C1CC1(CC2)0CCO1

e

0 0 H
\N/
(0]
0]
N > Xo + + H;B——=N + Na*
(0] O\

Y

Step 3
Type: Aldehyde Collins oxidation, Confidence: 0.924
CN(C)C1C=CCCC1CO.CICCI.O=[Cr](=0)([O-])Cl.c1cc[nH+]cc1>>CN(C)C1C=CCCC1C=0

\N/ \N/ o H
O Cly  Ny= "N
Xo > oHT "N O_,C\r—O + |
Cl =
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Type: Amide to amine reduction, Confidence: 0.971

COc1ccecc1C12CCC(=0)NC1CC1(CC2)0CCO1.C1CCOC.0.[Al+3].[H-].[H-].[H-].[H-].[Li+]>>C
Oc1ccece1C12CCCNC1CC1(CC2)0CCO1T

0 H
N
0
\O
B + +HO+ AP +H +H +H +H +1Li"
O\ o (0)
O N \>
H 0

Step 4
Type: Carboxylic acid to alcohol reduction, Confidence: 0.871

CN(C)c1C=CCCC1C(=0)0.C1CCOC1.[Al+3].[H-].[H-].[H-].[H-].[Li+]>>CN(C)C1C=CCCC1CO

\N/
oH———> N+ L S+ AP HH +H +H +H + L
l 0
HO 6}

Type: Undefined, Confidence: 0.0

COc1ccececc1C12CCC(=0)NC1CC1(CC2)OCCO1>>COc1ccccc1C12CCC(=0)NC1CC1(CC2)0C
co1

\O \O
———
o) O,
O N o] N
H o\> H o\>

Step 5
Type: CO2H-Me deprotection, Confidence: 0.879

COC(=0)C1CCC=CC1N(C)C.C1CCOC1.0.[Li+].[OH-]>>CN(C)C1C=CCCC1C(=0)0O

N/=>/O\H/Q+z \ + H,0 + Lj* + HO®
O
(6] N
HO o] N

Step 6
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Type: Bromo N-alkylation, Confidence: 0.64
COC(=0)c1ccC=CC1Br.c1CCOC1.CNC>>COC(=0)C1CCC=CC1N(C)C

Br
/O\H/Q —> 0 4 \+ SN
H
(6]
(e} /N\ o\

Step 7
Type: Methyl esterification, Confidence: 0.93

=C(0)C1CCC=CC1Br.CO.0=S(CI)CI>>COC(=0)Cc1CcCC=CC1Br
Br Br

Cl

O ——> O+ —OH + _17
o

O\ OH

Step 8
Type: CO2H-Et deprotection, Confidence: 0.902
CCOcC(=0)ci1ccce=Ccc1Br.c1CCOC1.0.[Li+].[OH-]>>0=C(0)C1CCC=CC1Br

Br Br 0
O ———=> 07 > +{ V + H0 + it + HO™
(0)
OH

Step 9
Type: Hydroxy to bromo, Confidence: 0.795
CCOC(=0)Cc1CCC=CC10.BrP(Br)Br>>CCOC(=0)C1CCC=CC1Br

Br 0}
Br
O/\:> O\/ + |
2N
Br Br
OH 0

Step 10
Type: O-TBS deprotection, Confidence: 0.761

CCOC(=0)C1CCC=CC10[Si](C)(C)C(C)(C)C.C1CCOC1.CCCC[N+](CCCC)(CCCC)CCCC.[F-]>>
CCOC(=0)C1CCC=CC10
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o0 SN

Step 11
Type: Olefin metathesis, Confidence: 0.784

C=CCCC(C(=0)OCC)C(C=C)O[Si](C)(C)C(C)(C)C.CICCI>>CCOC(=0)C1CCC=CC10[Si](C)(C)C
(c)c)c

PINIRERS
><=’X ron_a

Step 12
Type: O-TBS protection, Confidence: 0.937

=CCCC(C(=0)OCC)C(0)C=C.CC(C)(C)[Si](C)(C)OS(=0)(=0)C(F)(F)F.CICCI>>C=CCCC(C(=0)
OCC)C(C=C)O[Si](C)(C)c(C)C)C

Step 13
Type: Unrecognized, Confidence: 0.649

C=CCCCC(=0)0cCccC.c1CcCOC1.C=CC=0.CC(C)NC(C)C.[Li]cCcCC>>C=CCCC(C(=0)0OCC)C(0)C
=C
o

o :>\/\/\(v YY“IW

Step 14
Type: Fischer-Speier esterification, Confidence: 0.994

=CCCCC(=0)0.CCO.0=S(=0)(0)0>>C=CCCCC(=0)OCC
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N o_~ N OH o A
e + \/ + 045{— OH
0 0 OH

Step 15
Type: CO2H-Me deprotection, Confidence: 0.986
C=CCCCC(=0)0cC.c1CcCO0C1.0.[Li]O>>C=CcCcCcCC(=0)0

e OH 0
\/\/Y — )J\/\/\+Z \ + H,0 + Li—OH
0} \O X O
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Information about the retrosynthesis

Created On: 2019-09-27T15:37:13.273000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: C1CCNC2CCCCC12C1=C(0OC)C=CC=C1

MSSR: 15

FAP: 0.6

MRP: 20

SbP: 3

Available smiles:

Exclude smiles: C1CCNC2CCCCC12C1=C(0OC)C=CC=CA1

Exclude substructures:
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Sequence 0, Confidence: 0.34

Step 1
Type: Secondary ketimine reduction, Confidence: 0.964

COc1cccec1C12CCCCC1=NCCC2.CO.[BH4-].[Na+]>>COc1ccccc1C12CCCCCINCCC2

\O \O
> + —OH + BH; + Na*
X
N N

Step 2
Type: Alkylimino-de-oxo-bisubsitution, Confidence: 0.43

COc1cccec1C1(CCCN)CCCCC1=0.Cc1ccccc1>>C0Oc1cccecc1C12CCCCC1=NCCC2
k :@% 9
Ny 0 NH,

Step 3
Type: N-Phth deprotection, Confidence: 0.966

COc1ccecec1C1(CCCN2C(=0)c3cceccc3C2=0)CCCCC1=0.NN.O>>COc1ccccc1C1(CCCN)CCC
CcC1=0

\
o

0 E o + H,N—NH, + H,0

% NH, N
o

Step 4
Type: Chloro Gabriel alkylation, Confidence: 0.951

COc1cceecc1C1(CCCCI)CCCCC1=0.CN(C)C=0.0=C1NC(=0)c2ccccc21.[K]>>COc1ccccc1C1(
CCCN2C(=0)c3ccccec3C2=0)cccccCi1=0
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Step 5
Type: Unrecognized, Confidence: 0.949
COc1cccec1C1CCCCC1=0.CN(C)C=0.CICCCI.O.[H-].[Na+]>>COc1ccccciCi(CCCCIl)ccccCC1

o
NN
©\%{3\ — +0 "“ + O+ HO + H + Na*
o cl
o

Step 6
Type: Unrecognized, Confidence: 0.939
CC(=0)[0-].CC(=0)[O-].[Pd+2].CC(C)(C)P(c1ccccc1-c1cccec1)C(C)(C)C.CC(C)(C)[O-].[Na+].C

Oc1cccec1Br.Cc1cceecc1.0=C1CCCCC1.CC(=0)[0O-].CC(=0)[O-].[Pd+2].CC(C)(C)[O-].[Na+]>>
COc1ccceci1C1CCCCC1=0

c‘) O Br
(o8 0 o o8 [°}
> 2\+ 2\+sz*+ ><+ +Na' + N+ + + 2\+ 2\+sz*+ +Na*
o o P o o o o o
o #\
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Information about the retrosynthesis

Created On: 2019-09-27T09:06:14.426000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: O=C(OC1C(C(0)=0)=CC=CC=1)C

MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: O=C(OC1C(C(0)=0)=CC=CC=1)C

Exclude substructures:
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Sequence 0, Confidence: 0.929
Step 1

Type: O-Ac protection, Confidence: 0.929

CC(=0)OC(C)=0.0.0=C(0)c1ccccc10.c1ccncc1>>CC(=0)Oc1ccccc1C(=0)0

0 HO
N
)k 7 ~
0 > +H,0+0 +
0] 0] =
o) OH OH
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Information about the retrosynthesis

Created On: 2019-09-27T09:08:04.135000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: O=S(N)(C1C=CC(N2C(C3C=CC(C)=CC=3)=CC(C(F)(F)F)=N2)=CC=1)=0
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: O=S(N)(C1C=CC(N2C(C3C=CC(C)=CC=3)=CC(C(F)(F)F)=N2)=CC=1)=0
Exclude substructures:

S 062



Sequence 0, Confidence: 0.921

Step 1

Type: Fluoro N-arylation, Confidence: 0.921

Cc1ccc(-c2cc(C(F)(F)F)n[nH]2)cc1.NS(=0)(=0)c1ccc(F)cc1>>Cc1ccc(-c2cc(C(F)(F)F)nn2-c2c
cc(S(N)(=0)=0)cc2)cc1

S 063



Information about the retrosynthesis

Created On: 2019-10-01T11:46:30.813000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: CC1C=CC(C2N(C3C=CC(S(=0)(=0)N)=CC=3)N=C(C(F)(F)F)C=2)=CC=1
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles: C1=CC=CC=C1

Exclude smiles: CC1C=CC(C2N(C3C=CC(S(=0)(=0)N)=CC=3)N=C(C(F)(F)F)C=2)=CC=1
Exclude substructures:

S 064



Sequence 0, Confidence: 0.81

Step 1
Type: Knorr pyrazole synthesis, Confidence: 0.906

Cc1ccc(C(=0)CC(=0)C(F)(F)F)cc1.NNc1ccc(S(N)(=0)=0)cc1.0>>Cc1ccc(-c2cc(C(F)(F)F)nn2-
c2ccc(S(N)(=0)=0)cc2)cc1

Step 2
Type: Unrecognized, Confidence: 0.977
CC(=0)c1ccc(C)ecc1.C1CCOCT1.CCOC(=0)C(F)(F)F.CI.[H-].[Na+]>>Cc1ccc(C(=0)CC(=0)C(F)(F

)F)cc1
o
FF o NV
—> + {0 3+ F+HCl+H + Na*
F 0
o o ©

Type: Fluoro to hydrazino, Confidence: 0.953
NS(=0)(=0)c1cce(F)cc1.NN.O>>NNc1ccc(S(N)(=0)=0)cc1

H
N 2
NH, oo
H,N—NH H
HZN\ fr— /©/\\O + My , + H,O
F

Step 3
Type: Bromo Grignard + nitrile ketone synthesis, Confidence: 0.997

Cclccc(C#N)cc1.C[Mg+].[Br-]>>CC(=0)c1ccc(C)ccl
0}
—> \©\ + —Mg* +Br~
ST

S 065



Type: Chlorosulfonyl to sulfamoyl, Confidence: 0.985
C1CCOC1.0=S(=0)(Cl)c1ccc(F)cc1.[NH4+].[OH-].[NH4+].[OH-]>>NS(=0)(=0)c1ccc(F)cct

NH, 0
N + N\ 4 NH; + HO™ + NHj + HO™
o] 0 o]
F F

Step 4
Type: Rosenmund van Braun cyanation, Confidence: 0.978

Cc1ccc(Br)cc1.N#C[Cu]>>Cc1ccc(C#N)ccl

> \©\ + N—~Cu
\\N Br

S 066



Information about the retrosynthesis

Created On: 2019-09-27T09:07:08.967000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: CN1C(=0)C/N=C(/C2C=CC=CC=2)\C2C=C(C=CC1=2)CI

MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: CN1C(=0)C/N=C(/C2C=CC=CC=2)\C2C=C(C=CC1=2)CI
Exclude substructures:

S 067



Sequence 0, Confidence: 0.977

Step 1
Type: Chloro Suzuki-type coupling, Confidence: 0.977

CN1C(=0)CN=C(Cl)c2cc(Cl)ccc21.0B(0)c1ccccc1>>CN1C(=0)CN=C(c2ccccc2)c2cc(Cl)ccc2
1

Cl
OH
N=— Cl EI3
Cl—— + HO™
N— HO
N
N o \
0"\

S 068



Information about the retrosynthesis

Created On: 2019-09-27T09:07:08.967000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: CN1C(=0)C/N=C(/C2C=CC=CC=2)\C2C=C(C=CC1=2)CI

MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: CN1C(=0)C/N=C(/C2C=CC=CC=2)\C2C=C(C=CC1=2)CI
Exclude substructures:

S 069



Sequence 1, Confidence: 0.762

Step 1
Type: lodo N-methylation, Confidence: 0.967

O=C1CN=C(c2ccccc2)c2cc(Cl)ccc2N1.CI.CN(C)C=0.0.[H-].[Na+].[HH]>>CN1C(=0)CN=C(c2cc
ccc2)c2cc(Cl)ccc21

4\N/
N=— l =7 \—= | c+—1+0 +H,0 + H + Na* + HH
N N
o} \ o/ H

Step 2
Type: Unrecognized, Confidence: 0.788

=C(CCI)Nc1ccc(Cl)cc1C(=0)c1ccccc1.[NH4+].[OH-].[NH4+].[OH-]>>0=C1CN=C(c2ccccc2)c2
cc(Cl)ccc2N1

Cl

O o

N= c|l=—> H + NH; + HO™ + NH; + HO™
O 0 |

N A
H

0]

S 070



Information about the retrosynthesis

Created On: 2019-10-01T12:22:08.704000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: CN1C2C(=CC(=CC=2)CI)/C(/C2C=CC=CC=2)=N\CC1=0

MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles: C1=CC=CC=C1

Exclude smiles: CN1C2C(=CC(=CC=2)CI)/C(/C2C=CC=CC=2)=N\CC1=0
Exclude substructures:

S 071



Sequence 0, Confidence: 0.679

Step 1
Type: lodo N-methylation, Confidence: 0.967

O=C1CN=C(c2ccccc2)c2cc(Cl)ccc2N1.CI.CN(C)C=0.0.[H-].[Na+].[HH]>>CN1C(=0)CN=C(c2cc
ccc2)c2cc(Cl)ccc21

/
%C:» N&/C++O +H,0 + H + Na* + HH

Step 2
Type: Unrecognized, Confidence: 0.788

O=C(CCI)Nc1ccc(Cl)cc1C(=0)ci1ccccc1.[NH4+].[OH-]>>0=C1CN=C(c2ccccc2)c2cc(Cl)ccc2N1

Cl
0]
CI\)k
N
N=— | | H + NH; + HO™
g\ O
N g
0 H

Step 3
Type: Amide Schotten-Baumann, Confidence: 0.966

Nc1ccce(Cl)cc1C(=0)c1ccecec.CICCl.O=C(CI)CCI.O=C([O-])O.[Na+]>>0=C(CCI)Nc1ccc(Cl)cc1
C(=0)c1ccccct

Cl
0]
H,N
Cl\)k o) o
N Ch_ _Cl cl
H ES I+ Nt + /g + Na*
C
0 O cl HO 0
0]

Step 4

Type: Bromo Grignard + nitrile ketone synthesis, Confidence: 0.964

S 072



N#Cc1cc(Cl)ccc1N.Br[Mg]c1cccec1.C1CCOCT1>>Nc1cec(Cl)ec1C(=0)c1cccect
H,N N
\}@VC' R
> + +
cl \© o
o H,N

Step 5
Type: Chlorination, Confidence: 0.957

CC(=0)O.N#Cc1ccccc1N.0.0=C1CCC(=0)N1CI>>N#Cc1cc(Cl)ccc1N

N
NS .
— o A oA
HO N~ (|:|

HN NH,

S 073



Information about the retrosynthesis

Created On: 2019-09-27T09:06:41.671000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: O=C(CN(CC)CC)NC1C(C)=CC=CC=1C

MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: O=C(CN(CC)CC)NC1C(C)=CC=CC=1C

Exclude substructures:

S 074



Sequence 0, Confidence: 0.98

Step 1
Type: Bromo N-alkylation, Confidence: 0.98

CCNCC.Cc1ccee(C)c1NC(=0)CBr>>CCN(CC)CC(=0)Nc1c(C)cccc1C

VAT

S 075



Information about the retrosynthesis

Created On: 2019-10-01T12:37:41.867000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: CCN(CC(NC1C(C)=CC=CC=1C)=0)CC

MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles: C1=CC=CC=C1

Exclude smiles: CCN(CC(NC1C(C)=CC=CC=1C)=0)CC

Exclude substructures:

S 076



Sequence 0, Confidence: 0.959

Step 1
Type: Bromo N-alkylation, Confidence: 0.98

Ccilccec(C)c1NC(=0)CBr.CCNCC>>CCN(CC)CC(=0)Nc1c(C)cccc1C

T

Step 2
Type: Amide Schotten-Baumann, Confidence: 0.978

Cc1ccee(C)ec1N.CICCI.O=C(Br)CBr.c1iccnec1>>Cc1ccec(C)c1NC(=0)CBr

H 0 N
Br/ﬁ‘( — + CI\/Cl + r +
Br =
o)
NH,

S 077



Information about the retrosynthesis

Created On: 2019-09-27T09:07:50.027000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product:
O=C([C@H](CCC1C=CC=CC=1)N[C@@H](C)C(N1CC2C=CC=CC=2C[C@H]1C(0)=0)=0)0CC
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles:
O=C([C@H](CCC1C=CC=CC=1)N[C@@H](C)C(N1CC2C=CC=CC=2C[C@H]1C(0)=0)=0)0CC
Exclude substructures:

S 078



Sequence 0, Confidence: 0.874

Step 1
Type: O-Bn deprotection, Confidence: 0.956
CCOC(=0)[C@H](CCc1ccccec1)N[C@@H](C)C(=0)N1Cc2ccccc2C[C@H]1C(=0)OCc1cccccl.

CCO.[C].[Pd]>>CCOC(=0)[C@H](CCc1ccccc1)N[C@@H](C)C(=0O)N1Cc2ccccc2C[C@H]1C(=
0)o

oH
NS
0 o
N._O
NS
0
N0 OH 4
\H > + O+ +pd
20
NH

A

Step 2
Type: Carboxylic acid + amine condensation, Confidence: 0.915

CCN(Cc(C)C)c(C)C.CcCOC(=0)[C@H](CCc1cccecec1)N[C@@H](C)C(=0)O.CN(C)C(On1nnc2cccn
¢21)=[N+](C)C.F[P-](F)(F)(F)(F)F.CN(C)C=0.0=C(OCc1ccccc1)[C@@H]1Cc2ccccc2CN1.CN(C
)C(On1nnc2cccnc21)=[N+](C)C.F[P-](F)(F)(F)(F)F>>CCOC(=0)[C@H](CCc1ccccc1)N[C@@H](
C)C(=0)N1Cc2ccccc2C[C@H]1C(=0)OCc1cccccl

2

o

~ o A XN
o Y | N Q | N
N o™ N\ P P | A\ Py
:>\/N + w + \(N\H:/F/\F\FJr ‘ + o} + \(N\H:/F/\F\F
NH
NH
20
©f\o?

>
NZ
NDZ

o—
o—

N— —

N.
[¢] OH / 7

S 079



Information about the retrosynthesis

Created On: 2019-09-27T09:07:36.533000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: O=C([C@H](C)NCC1C=CC(OCC2C=C(F)C=CC=2)=CC=1)N
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: O=C([C@H](C)NCC1C=CC(OCC2C=C(F)C=CC=2)=CC=1)N
Exclude substructures:

S 080



Sequence 0, Confidence: 0.899

Step 1
Type: Aldehyde reductive amination, Confidence: 0.899

CO.C[C@H](N)C(N)=0.0=Cc1ccc(OCc2cccc(F)c2)cc1.[BH3-]C#N.[Na+].[BH3-]C#N.[Na+]>>C[
C@H](NCc1ccec(OCc2cccce(F)c2)cc1)C(N)=0

/©\/o
o S L
F o ——> —OH+ + /©\/o +HB—==N + Na* + HB—=N + Na*
H H,N' F
L
Y NH, NH, _0O

S 081



Information about the retrosynthesis

Created On: 2019-10-01T12:47:48.394000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: C[C@ @H](C(=O)N)NCC1C=CC(OCC2C=C(F)C=CC=2)=CC=1
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles: C1=CC=CC=C1

Exclude smiles: C[C@ @H](C(=0)N)NCC1C=CC(OCC2C=C(F)C=CC=2)=CC=1
Exclude substructures:

S 082



Sequence 0, Confidence: 0.666

Step 1
Type: Aldehyde reductive amination, Confidence: 0.899

C[C@H](N)C(N)=0.0=Cc1ccc(OCc2cccc(F)c2)cc1.CO.[BH3-]C#N.[Na+]>>C[C@H](NCc1ccc(O

Cc2cccc(F)c2)cc1)C(N)=0
.
F a —>H N)YO + /©\/O + —OH + HB—=N + Na*
H 7 F
\©\/N\__)J\NHZ NH, \©\%o

I

Step 2
Type: N-Cbz deprotection, Confidence: 0.919
C[C@H](NC(=0)OCc1ccccc1)C(N)=0.CO.[HH].[Pd]>>C[C @H](N)C(N)=0

HN S

S
s

(o]

o o) HNA/<
HN — o—‘ +—OH + HH + Pd

NH,

Type: Williamson ether synthesis, Confidence: 0.97

CC(C)=0.Fc1ccce(CBr)c1.0=C([O-])[O-].[K+].[K+].O=Cc1ccc(O)cc1.0=C([O-])[O-].[K+].[K+]>>
=Cc1ccc(OCc2cccc(F)c2)cct

Br. OH
. 0 =>)j\+ + /g FKE K + /g +KT K
) | )
/O - 0

Step 3
Type: Carboxy ester to carbamoyl, Confidence: 0.94

COC(=0)[C@H](C)NC(=0)OCc1ccccc1.CO.N>>C[C@H](NC(=0)OCc1ccccc1)C(N)=0
HN S —a0 N

}-—f o — o
0 HN4/< 0 HN%

o—: > o—: + —OH + NH;

S 083



Step 4
Type: Fischer-Speier esterification, Confidence: 0.964

C[C@H](NC(=0)OCc1cccec1)C(=0)0.C0.0=5(=0)(0)0>>COC(=0)[C@H](C)NC(=0)OCc1ccc
ccl

e Wy o

N
+ —OH + ,=S—O0H

R TR v I

Type: Amide Schotten-Baumann, Confidence: 0.917

Step 5

C[C@H](N)C(=0)0.0.0=C(CIl)OCc1ccccc1.[Na+].[OH-].[Na+].[OH-]>>C[C@H](NC(=0)OCc1cc
cec1)C(=0)0
HQ S

%4

cl
o) > HZNJYO +H,0 + 071\0 + Na' +HO™ + Na* + HO™
_@ ;

S 084



Information about the retrosynthesis

Created On: 2019-09-27T09:06:28.528000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: [O-][N+](C1N(CC(C)O)C(C)=NC=1)=0

MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: [O-][N+](C1N(CC(C)O)C(C)=NC=1)=0

Exclude substructures:

S 085



Sequence 0, Confidence: 0.829

Step 1
Type: Unrecognized, Confidence: 0.888
Cc1ncc([N+](=0)[0-])o1.CC(O)CN.CCO>>Cc1ncc([N+](=0)[O-])n1CC(C)O

N
'l ~
,0

ﬁN OH —> /43\,“/ + \/\NW +~_-oH
O \_< o \ OH

\ 0

0
Step 2

Type: Nitration, Confidence: 0.934

Cc1ncco1.0=8(=0)(0)0.O0=[N+]([O-])[O-].[K+].O=[N+]([O-])[O-].[K+]>>Cc1ncc([N+](=0)[O-])o1

N o ] ]
/ \ 0 N \ \ ? (|)
N —— /( to=s—on+  Loorer Lo
© \ 0 L o o o7
L

S 086



Information about the retrosynthesis

Created On: 2019-09-30T16:22:07.824000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: CC(CC(C1C(=0)OC2C(=CC=CC=2)C=10)C1C=CC=CC=1)=0
MSSR: 15

FAP: 0.7

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: CC(CC(C1C(=0)0C2C(=CC=CC=2)C=10)C1C=CC=CC=1)=0
Exclude substructures:

S 087



Sequence 0, Confidence: 0.789

Step 1

Type: Unrecognized, Confidence: 0.789

CC(=0)/C=C/c1ccccc1.CCN(CC)CC.CO.0O=c1cc(0)c2ccccc201>>CC(=0)CC(c1cccec)cic(O)
c2ccccc2oc1=0

(0] (0)
—> = + \ +—OH + _
\/Nv
OH

S 088



Information about the retrosynthesis

Created On: 2019-09-30T16:22:07.824000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F
Product: CC(CC(C1C(=0)OC2C(=CC=CC=2)C=10)C1C=CC=CC=1)=0
MSSR: 15

FAP: 0.7

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: CC(CC(C1C(=0)0C2C(=CC=CC=2)C=10)C1C=CC=CC=1)=0
Exclude substructures:

S 089



Sequence 0, Confidence: 0.789

Step 1

Type: Unrecognized, Confidence: 0.789

CC(=0)/C=C/c1ccccc1.CCN(CC)CC.CO.0O=c1cc(0)c2ccccc201>>CC(=0)CC(c1cccec)cic(O)
c2ccccc2oc1=0

(0] (0)
—> = + \ +—OH + _
\/Nv
OH

S 090



Information about the retrosynthesis

Created On: 2019-09-26T17:08:00.636000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product:
C1C=CC([Se]C2C(=0)C3=C(0C4(CCCC304)CCCCC3C=CC(OCOC)=CC=3)CC2)=CC=1
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles:
C1C=CC([Se]C2C(=0)C3=C(0OC4(CCCC304)CCCCC3C=CC(OCOC)=CC=3)CC2)=CC=1
Exclude substructures:

S 091



Sequence 0, Confidence: 0.427

Metadata:
Warnings: 'ERROR MESSAGE'

Step 1
Type: Unrecognized, Confidence: 0.498

COCOc1cce(CCCCC23CCCC(02)C2=C(CCCC2=0)03)cc1.C1CCOC1.CC(C)[N-]C(C)C.[Li+].[CI
-I.[INH4+].c1ccc([Se][Se]c2cccec2)cc1>>COCOc1ccc(CCCCC23CCCC(02)C2=C(CCC([Se]cdc
ccec4)C2=0)03)cc1

O N O N, - - Se
o — ° + 5 +Y Y+Li*+CI +NH; + <&
0 0

Step 2
Type: Alkyne to alkane hydrogenation, Confidence: 0.929

COCOc1ccec(C#CCCC23CCCC(02)C2=C(CCCC2=0)03)cc1.[HH].[Pd]>>COCOc1ccc(CCCCC2
3cccc(o2)c2=c(cccc2=0)03)cct

(o] 0.
P
/0\/0 O
(o]
0, >
[}

Step 3

+HH +Pd

Type: lodo Sonogashira coupling, Confidence: 0.923

C#CCCC12CCCC(01)C1=C(CCCC1=0)02.COCOc1ccc(l)cc1.CI[Pd](CI)([P](c1cccccl)(c1ccce
c1)c1ccceci)[P](c1cccecel)(c1cccecl)c1cecceel.[Cull>>COCOc1cec(C#CCCC23CCCC(02)C2
=C(CCCC2=0)03)cc1

Step 4
Type: Undefined, Confidence: 0.0
C#CCCC12CCCC(01)C1=C(CCCC1=0)02>>C#CCCC12CCCC(01)C1=C(CCCC1=0)02

S 092



Information about the retrosynthesis

Created On: 2019-09-26T17:08:12.317000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: N#CC1(CC1)COC1N=C(CI)N=C(N2CCC(C3=NNC4=NC=NC=C34)CC2)N=1
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: N#CC1(CC1)COC1N=C(CI)N=C(N2CCC(C3=NNC4=NC=NC=C34)CC2)N=1
Exclude substructures:

S 093



Sequence 0, Confidence: 0.524

Step 1
Type: SNAr ether synthesis, Confidence: 0.926

Clc1nc(Cl)nc(N2CCC(c3n[nH]c4ncncc34)CC2)n1.N#CC1(CO)CC1>>N#CC1(COc2nc(Cl)nc(N3
CCC(c4n[nH]c5ncnee45)CC3)n2)CC1

i

oy V\w

/:
\

Step 2
Type: Chloro N-arylation, Confidence: 0.862

c1ncc2¢(C3CCNCC3)n[nH]c2n1.C1CCOC1.CCN(CC)CC.Clc1nc(Cl)nc(Cl)n1>>Clc1nc(Cl)nc(N
ZCCC(c3n[ nH]c4ncncc34 )CC2)n1

"
N
Ch N _Cl
e Y L Or
N N N A hi
P el
\ \ N H

Step 3
Type: N-Boc deprotection, Confidence: 0.839
CC(C)(C)OC(=0O)N1CCC(c2n[nH]c3ncncc23)CC1.Cl>>c1ncc2¢c(C3CCNCC3)n[nH]e2n1

S 094



0

H —+
N yo
N
— + HCI
NT N
L
—
N NT N
N N t \/N
=
N R

Step 4
Type: Alkene hydrogenation, Confidence: 0.905

CC(C)(C)OC(=0)N1CC=C(c2n[nH]c3ncncc23)CC1.CCO.[Pd]>>CC(C)(C)OC(=0)N1CCC(c2n[n
H]c3nence23)CC1

T T

0 0
N N
—> +>_-OH + Pd
—
N N
P LAy
NN NN

Step 5
Type: Bromo Suzuki-type coupling, Confidence: 0.866

Brc1n[nH]c2ncncc12.CC(C)(C)OC(=0)N1CC=C(B20C(C)(C)C(C)(C)02)CC1>>CC(C)(C)OC(=0
JN1CC=C(c2n[nH]c3ncncc23)CC1

N 0
— N N \ + \B O7<
N
— () R~
0]

N
N H
NT N
m \/N
N N
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Information about the retrosynthesis

Created On: 2019-09-26T17:08:24.616000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product:
C1NCCN(C(C2C=C(C3=NOC(CN(CCN4CCCCC4)C(CC4C=CC=CC=4)=0)=N3)C=CC=2)=0)CCT
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles:
C1NCCN(C(C2C=C(C3=NOC(CN(CCN4CCCCC4)C(CC4C=CC=CC=4)=0)=N3)C=CC=2)=0)CCT
Exclude substructures:
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Sequence 0, Confidence: 0.723

Step 1
Type: N-Boc deprotection, Confidence: 0.929

CC(C)(C)OC(=0O)N1CCCN(C(=0)c2cccc(-c3noc(CN(CCN4CCCCC4)C(=0)Cc4cccecc4)n3)c2)CC
1>>0=C(Cc1ccccc1)N(CCN1CCCCC1)Cc1nc(-c2cccc(C(=0)N3CCCNCC3)c2)no1

><0J\N o
4 b O
o o § /N H:> \NﬁAN/\/N

N N N N—0
oL O o

Step 2
Type: Amide Schotten-Baumann, Confidence: 0.908

CC(C)(C)OC(=0)N1CCCN(C(=0)c2cccc(-c3noc(CNCCN4CCCCC4)n3)c2)CC1.0=C(Cl)Cclcccc
c1.c1cencc1>>CC(C)(C)OC(=0)N1CCCN(C(=0)c2cccc(-c3noc(CN(CCN4CCCCC4)C(=0)Ccdc
ccced4)n3)c2)CC1

Xo)kw/\ 0

K_,/N O Xoiw/\ 0 i N
N0 (o} &T\NNO )éj O

Step 3

Type: Chloro N-alkylation, Confidence: 0.902
CC(C)(C)OC(=0O)N1CCCN(C(=0)c2cccc(-c3noc(CCI)n3)c2)CC1.CC#N.NCCN1CCCCC1.0=C([O
-DIO-].[K+].[K+]>>CC(C)(C)OC(=0)N1CCCN(C(=0)c2cccc(-c3noc(CNCCNACCCCC4)n3)c2)CC
1

NSO

vé}«%wgif&cjﬁ

HZN\/\N o
=N+ + /& +K'+ KT
o~ o

Step 4
Type: Carboxylic acid + amine condensation, Confidence: 0.95
CC(C)(C)OC(=0O)N1CCCNCC1.CCN(C(C)C)C(C)C.CN(C)C(On1nnc2cccnc21)=[N+](C)C.F[P-](F)

(F)(F)(F)F.CICCI.0=C(0)c1ccce(-c2noc(CCl)n2)c1.CN(C)C(On1nnc2ccenc21)=[N+](C)C.FIP-I(
F)(F)(F)(F)F>>CC(C)(C)OC(=0)N1CCCN(C(=0)c2cccc(-c3noc(CCl)n3)c2)CC1
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Information about the retrosynthesis

Created On: 2019-10-01T13:05:14.059000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product:
O=C(N(CC10ON=C(C2C=C(C(N3CCNCCC3)=0)C=CC=2)N=1)CCN1CCCCC1)CC1C=CC=CC=1
MSSR: 15

FAP: 0.7

MRP: 20

SbP: 2

Available smiles: C1=CC=CC=C1

Exclude smiles:
O=C(N(CC10ON=C(C2C=C(C(N3CCNCCC3)=0)C=CC=2)N=1)CCN1CCCCC1)CC1C=CC=CC=1
Exclude substructures:
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Sequence 0, Confidence: 0.64

Step 1
Type: N-Boc deprotection, Confidence: 0.929

CC(C)(C)OC(=0O)N1CCCN(C(=0)c2cccc(-c3noc(CN(CCN4CCCCC4)C(=0)Cc4cccecc4)n3)c2)CC
1>>0=C(Cc1ccccc1)N(CCN1CCCCC1)Cc1nc(-c2cccc(C(=0)N3CCCNCC3)c2)no1

NS N

oY,

Step 2
Type: Amide Schotten-Baumann, Confidence: 0.908

CC(C)(C)OC(=0O)N1CCCN(C(=0O)c2ccce(-c3noc(CNCCN4CCCCC4)n3)c2)CC1.0=C(CI)Cc1cccc
c1.c1cenecec1>>CC(C)(C)OC(=0)N1CCCN(C(=0)c2cccc(-c3noc(CN(CCN4CCCCC4)C(=0)Cc4c
ccee4)n3)c2)CC1

Mo~

e O Mvéywwo g

Step 3
Type: Chloro N-alkylation, Confidence: 0.902
CC(C)(C)OC(=0O)N1CCCN(C(=0)c2cccc(-c3noc(CCI)n3)c2)CC1.CC#N.NCCN1CCCCC1.0=C([O

-[O-].[K+].[K+]>>CC(C)(C)OC(=0)N1CCCN(C(=0)c2cccc(-c3noc(CNCCN4CCCCC4)n3)c2)CC
1

X%ﬁéﬂfwﬁjjwﬁhm%

HN A~y
=N + O +|< +K*

Step 4
Type: 1,2,4-Oxadiazole synthesis, Confidence: 0.938

CC(C)(C)OC(=0O)N1CCCN(C(=0)c2cccc(C(=N)NO)c2)CC1.C1CCOC1.CCN(CC)CC.O=C(CI)CCI
>>CC(C)(C)OC(=0)N1CCCN(C(=0)c2cccc(-c3noc(CCi)n3)c2)CC1
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N ﬁN 074 o) N)OK(D)REN/OH © cl
Clj;?/@i'/’“u ‘<0 :»71/>,NQ H +Q+\>N\/+ T‘A

Step 5
Type: Cyano to Hydroxyamidino, Confidence: 0.979

CC(C)(C)OC(=0)N1CCCN(C(=0)c2cccc(C#N)c2)CC1.CO.NO>>CC(C)(C)OC(=0O)N1CCCN(C(=0
)c2cccc(C(=N)NO)c2)CC1

[¢] NH o
N
o S w o o S w =Z
yNQ H — >\’NQ + —OH + H,N—OH

Step 6
Type: Carboxylic acid + amine condensation, Confidence: 0.955
N#Cc1ccec(C(=0)0)c1.CC(C)(C)OC(=0)N1CCCNCC1.CCN(C(C)C)C(C)C.CN(C)C(On1nnc2ccc

nc21)=[N+](C)C.F[P-](F)(F)(F)(F)F.CICCI>>CC(C)(C)OC(=0)N1CCCN(C(=0)c2cccc(C#N)c2)CC
1

[o] X
/
o K\N)K@/ HNK\ Y N/ \ | Fol F
N > HOW(©\ + N. O>< A N + N— + F//P\\F + C'\/CI
7L0>’ Q 0 Sw — \Vo( Y \( FF

N—_

/

=z
2

o=\

Step 7
Type: Unrecognized, Confidence: 0.977
Cc1ccec(C#N)c1.0.0=[Mn](=0)(=0)[O-].[K+]>>N#Cc1ccecc(C(=0)O)c1

0,
A\
HO " + H,0 + -Mn=0 +*
X o7
N . (¢}
X

o N

Step 8
Type: Rosenmund van Braun cyanation, Confidence: 0.984

Cc1cccece(Br)e1.N#C[Cu]>>Cc1ccecc(C#N)ct

Step 9

Type: Amino to bromo, Confidence: 0.997
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Br.Cc1ccce(N)c1.0=N[O-].[Na+].[Cu]Br.O=N[O-].[Na+]>>Cc1cccc(Br)c1

\@ ——> HBr + Q/ + O\\N/Oi +Na" + Cu—Br + OQN/Oi +Na*
Br

NH,
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Information about the retrosynthesis

Created On: 2019-09-26T17:09:14.562000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: C1N(C2N=C(N3CCOCC3)C=C(C3C(C(F)(F)F)=C4C(NC=C4)=NC=3)N=2)CCOC1
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: C1N(C2N=C(N3CCOCC3)C=C(C3C(C(F)(F)F)=C4C(NC=C4)=NC=3)N=2)CCOCH1
Exclude substructures:
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Sequence 0, Confidence: 0.9

Step 1
Type: Chloro Suzuki-type coupling, Confidence: 0.973

CC1(C)OB(c2cnc3[nH]cce3c2C(F)(F)F)OC1(C)C.Clc1cc(N2CCOCC2)nc(N2CCOCC2)n1>>FC(
F)(F)c1c(-c2cc(N3CCOCC3)nc(N3CCOCC3)n2)cnc2[nH]ccc12

F : Cl
(0]
L O
o~ X + —
| A\ (\N N N/\

Step 2
Type: Bromo Miyaura boration, Confidence: 0.926

CC1(C)0B(B20C(C)(C)C(C)(C)02)OC1(C)C.FC(F)(F)c1c(Br)enc2[nH]ccc12>>CC1(C)OB(c2cn
c3[nH]ccc3c2C(F)(F)F)OC1(C)C

K F
F F
O F o) F
QL\B f— \B /o Br.
o~ X /B TN
| P A\ 0 o g IR
NN NN
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Information about the retrosynthesis

Created On: 2019-10-01T13:20:26.992000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: FC(C1C2=C(NC=C2)N=CC=1C1N=C(N2CCOCC2)N=C(N2CCOCC2)C=1)(F)F
MSSR: 15

FAP: 0.7

MRP: 20

SbP: 2

Available smiles: C1=CC=CC=C1

Exclude smiles: FC(C1C2=C(NC=C2)N=CC=1C1N=C(N2CCOCC2)N=C(N2CCOCC2)C=1)(F)F
Exclude substructures:
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Sequence 0, Confidence: 0.467

Metadata:
Errors: No predictions above FAP. Reduce FAP, increase MRP or inspect siblings.

Step 1

Type: Mesyl N-arylation, Confidence: 0.986

CS(=0)(=0)c1nc(-c2cnc3[nH]ccc3c2C(F)(F)F)cc(N2CCOCC2)n1.C1COCCN1>>FC(F)(F)c1c(-c
2cc(N3CCOCC3)nc(N3CCOCC3)n2)cnc2[nH]ccc12

Step 2
Type: Sulfanyl to sulfonyl, Confidence: 0.901

CSc1nc(-c2cnc3[nH]cce3c2C(F)(F)F)cc(N2CCOCC2)n1.C0O.0.0=S([O-])00.[K+]>>CS(=0)(=0)
c1nc(-c2cnc3[nH]ccc3c2C(F)(F)F)cc(N2CCOCC2)n1

Os_ O

S

+—OH + H0 + ? OH |+
o

Step 3

Type: Chloro Suzuki-type coupling, Confidence: 0.982

CSc1nc(Cl)cc(N2CCOCC2)n1.0B(0)c1cnc2[nH]ccc2c1C(F)(F)F>>CSc1nc(-c2cnc3[nH]ccc3c2
C(F)(F)F)cc(N2Cccocc2)nt

S 106



S N N |
B "o
-
N = HO |\ A\
o N N
Cl H
Step 4

Type: Chloro N-arylation, Confidence: 0.985
CSc1nc(Cl)cc(CIl)n1.C1COCCN1.0>>CSc1nc(Cl)cc(N2CCOCC2)n1

Cl

@
N s
s N N\) Y ~ N
- AN |
| —> _N + +H,0
N~
Cl ©
Cl

Type: Bromo to borono, Confidence: 0.941

FC(F)(F)c1c(Br)cnc2[nH]ccc12.CC(C)OB(OC(C)C)OC(C)C.[Li]cCCC>>0B(0)c1cnc2[nH]ccc2c

1C(F)(F)F
Ror . F
(l)HF F )\O
Ho > | N\ B~ | A\ + O/é\OJ\H-'\/\/
W N Sy N )\
Step 5

Type: Hydroxy to chloro, Confidence: 0.983

CSc1nc(0O)cc(0)n1.0=P(CI)(CI)CI.[Na+].[OH-]>>CSc1nc(Cl)cc(Ci)n1
Cl N S HO N S

AN ™~ AN ~

N > N + R Cl+Na* + HO

\

cl
Cl OH

Type: Unrecognized, Confidence: 0.973
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CC(C)[si](c(c)c)(c(C)C)n1ccc2¢c(C(F)(F)F)c(Br)enc21.CCCC[N+](CCCC)(CCCC)CCCC.[F-]>>F
C(F)(F)c1c(Br)enc2[nH]ccc12

| N P +F
N
H

\ + /\/\w
>;suk{ NN

Step 6
Type: Unrecognized, Confidence: 0.848

CSC(=N)N.CCO.CCOC(=0)CC(=0)OCC>>CSc1nc(0O)cc(O)n1
HO N S

AN ~
N e o ~ )J\ + N\ +
S NH, (6] 0}
OH

Type: Undefined, Confidence: 0.0

Cc(c)[sij(c(c)c)(c(C)C)n1ccc2c(C(F)(F)F)c(Br)cnc21>>CC(C)[Si](C(C)C)(C(C)C)n1ccc2¢c(C(F
)(F)F)c(Br)enc21

Step 7
Type: S-methylation, Confidence: 0.712
CI.LNC(N)=S.0=C([O-])[O-].[K+].[K+].O=C([O-])[O-].[K+].[K+]>>CSC(=N)N

NH S 0
\)k I+ )k + /& + K +K+ /& +K"+K*
S NH, H,N NH, o~ o 0" O
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Information about the retrosynthesis

Created On: 2019-10-01T19:46:55.746000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: FC(C1C2=C(NC=C2)N=CC=1C1N=C(N2CCOCC2)N=C(N2CCOCC2)C=1)(F)F
MSSR: 15

FAP: 0.6

MRP: 50

SbP: 3

Available smiles: C1=CC=CC=C1

Exclude smiles: FC(C1C2=C(NC=C2)N=CC=1C1N=C(N2CCOCC2)N=C(N2CCOCC2)C=1)(F)F
Exclude substructures:
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Sequence 0, Confidence: 0.181

Step 1
Type: Chloro N-arylation, Confidence: 0.973

FC(F)(F)c1c(-c2cc(N3CCOCC3)nc(Cl)n2)cnc2[nH]ccc12.C1COCCN1>>FC(F)(F)c1c(-c2cc(N3C
COCC3)nc(N3ccoccC3)n2)cnc2[nH]ccc12

() | T,

N‘K\NF . %@
oo MR
Step 2

Type: Chloro N-arylation, Confidence: 0.852

FC(F)(F)c1c(-c2cc(Cl)nc(Cl)n2)cnc2[nH]ccc12.C1COCCN1.0>>FC(F)(F)c1c(-c2cc(N3CCOCC3
)nc(Cl)n2)cnc2[nH]ccc12

Cl Cl

F F
N‘)\N F F N‘)\N F F N
AL — I ROE
S 9 g 0
N N N N
Step 3

Type: Chloro Suzuki-type coupling, Confidence: 0.962

CC1(C)OB(c2cnc3[nH]ccc3c2C(F)(F)F)OC1(C)C.Clc1cc(Cl)nc(Cl)n1>>FC(F)(F)c1c(-c2cc(Cl)n
¢(Cl)n2)cnc2[nH]ccc12

cal
E F
)\ 3 F cl N cl
H Xy . Q¥ /Y
B B + N
cl NP | ° ‘\ A\
= cl
S R

Step 4

IZ/

Type: lodo Miyaura boration, Confidence: 0.857

FC(F)(F)c1c(l)cnc2[nH]ccc12.C1COCCO1.CC(=0)[O-].[K+].CC1(C)OB(B20C(C)(C)C(C)(C)02)
OC1(C)C.CI[Pd]CI.[Fe+2].c1ccc(P(c2ccccc2)[c-]2cccc2)cc1.c1ccec(P(c2ccccc2)[c-]2cccc2)ccl
>>CC1(C)OB(c2cnc3[nH]ccc3c2C(F)(F)F)OC1(C)C

F F
F F.
i " ° i A A Ch__Cl P P
B I — -
Yol N > = N + + )\+K*+ /B B\ + 7 \pg + Fe?* + | + |
‘ | 0 0 o o} C C
= X
N N N \

W) W)

Iz
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Step 5

Type: Unrecognized, Confidence: 0.96
CC(C)[Si](c(C)C)(C(C)C)n1ccc2e(C(F)(F)F)c(l)enc21.C1CCOC1.CCCC[N+](CCCC)(CCCC)cCcC
C.[F-]>>FC(F)(F)c1c(l)cnc2[nH]ccc12

F
F

F F

F
F I
I /‘ \:> ‘N/N\ + +/\/\§ +F

0
\
Y N Si SoN o~

A

Step 6
Type: lodination, Confidence: 0.673

CC(C)[Si](C(C)C)(C(C)C)n1ccc2c(C(F)(F)F)cenc21.C1CCOC1T.CC(C)[N-]C(C)C.[Li+].Il.[CI-].[NH
4+]>>CC(C)[Si](C(C)C)(C(C)C)n1ccc2c(C(F)(F)F)c(l)cnc21

F F
F F
!
X N\ N~
‘ — ‘ + + + Uit + I—1 + CI" + NH;
7N o

TN
X

Step 7
Type: Unrecognized, Confidence: 0.982

FC(F)(F)c1ccnc2[nH]ccc12.CC(C)[Si](CI(C(C)C)C(C)C.[NaH]>>CC(C)[Si](C(C)C)(C(C)C)niccc
2¢(C(F)(F)F)ccnc21

.
F e [
N ' )\ J\
\ N — + /Si + NaH
) ‘ A\ cl >/
N
H

Y

Step 8
Type: Indole synthesis, Confidence: 0.736
C[Si]J(C)(C)C#Cc1c(C(F)(F)F)ccnc1N.CN(C)C=0.[Cu]I>>FC(F)(F)c1ccnc2[nH]ccc12

F HN.

F |
/\ /
X+ 07 T + Cu—I

Step 9

Type: Bromo Sonogashira coupling, Confidence: 0.933
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Nc1ncce(C(F)(F)F)c1Br.C#C[Si](C)(C)C.CCN(CC)CC.CI[Pd](CI)([P](c1ccccc1)(cicccec)cicece
cc1)[P](c1ccccel)(c1cecect)ciccecel.[Cull>>C[Si](C)(C)C#Cc1c(C(F)(F)F)ccnc1N

HN__ N N._ _NH, [ j
= | | X
= N —— N e +\/| ﬁ Q\ +CU—|
i F F / \/N\/
A 3 O

Step 10

Type: Chloro to amino, Confidence: 0.916
FC(F)(F)c1 ccnc(CI)c1 Br.N>>Nc1nccc(C(F)(F)F)c1Br

NH,

Q/EBr ——> Br- + NH;

Step 11
Type: Unrecognized, Confidence: 0.766
[O-][n+]1cce(C(F)(F)F)c(Br)c1.0=P(CI)(CI)CI>>FC(F)(F)c1ccnc(Cl)c1Br

Cl
?:F% CI/P Cl

Step 12
Type: Nitrogen oxidation, Confidence: 0.992
FC(F)(F)c1ccncc1Br.CICCI.O=C(00)c1cccc(Cl)c1.[Na+].[OH-]>>[O-][n+]1ccc(C(F)(F)F)c(Br)c1

E F Br F
F
F A — - C S+ HO/O at Na* + HO™
N N _~

| \
o Br o

Step 13
Type: Unrecognized, Confidence: 0.872

Brec1ccenc1.C1CCOC1.CC(C)[N-]C(C)C.[Li+].FC(F)(F)I.CC(C)[N-]C(C)C.[Li+]>>FC(F)(F)c1ccnc
c1Br

F
F N N> R N
X — + +Y Y+Li*+F>\fF+Y Y+Li*
\ F X o
N~ Br |
Br
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Information about the retrosynthesis

Created On: 2019-09-26T17:09:25.559000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product:
C1C(COC2C=CC3=C(CCCCI3CC(N(CC3C=CC=CC=3)CC3CC(0)C(0)C3)=0)C=2)=CC=CC=1
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles:
C1C(COC2C=CC3=C(CCCCI3CC(N(CC3C=CC=CC=3)CC3CC(0)C(0)C3)=0)C=2)=CC=CC=1
Exclude substructures:
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Sequence 0, Confidence: 0.522

Step 1
Type: Upjohn dihydroxylation, Confidence: 0.771

O=C(CC1CCCc2cc(0Cc3ccccc3)ccc21)N(Cc1cccec1)CC1CC=CC1.C[N+]1([O-])CCOCC1.0=[
Os](=0)(=0)=0>>0=C(CC1CCCc2cc(0OCc3ccccc3)ccc21)N(Cclccccc1)CC1CC(0O)C(0O)C1

Step 2
Type: Williamson ether synthesis, Confidence: 0.924

=C(CC1CCCc2cc(0O)ccc21)N(Cciccccc1)CC1CC=CC1.BrCciccccc1.CN(C)C=0.[H-].[Na+]>>
=C(CC1CCCc2cc(OCc3ccccc3)ccc21)N(Cecilcccec1)CC1CC=CC1

N
Br
0 N 4\N/
> + +0 +H +Na*
(o}
(0}
OH

Step 3
Type: Carboxylic acid + amine condensation, Confidence: 0.884

C1=CCC(CNCc2ccccc2)C1.0=C(0)CC1CCCc2cc(0)ccc21>>0=C(CC1CCCc2cc(0O)ccc21)N(Cc
1cccec1)CC1CC=CC1
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B sk

OH

Step 4
Type: Aldehyde reductive amination, Confidence: 0.886

=CC1CC=CC1.CC(=0)O[BH-](OC(C)=0)OC(C)=0.[Na+].CICCI.NCc1ccccc1.0>>C1=CCC(CN
Cc2ccccc2)C1

NH,

o)\cl) 0
H E + - )J\+Na++C| Cl 4 + H,0
N\Q / o/Ei\o ~ ’
° PN

0]

Type: Methoxy to hydroxy, Confidence: 0.958
Br.COc1ccc2c¢(c1)CCCC2CC(=0)0.0>>0=C(0)CC1CCCc2cc(0O)ccc21

OH /O
(6]
——> HBr + + H,0
0]
OH OH

Step 5
Type: Aldehyde Collins oxidation, Confidence: 0.977

CICCI.0O=[Cr](=0)([O-])Cl.c1cc[nH+]cc1.0CC1CC=CC1.0=[Cr](=0)([O-])Cl.c1cc[nH+]cc1>>0=
ccicce=ccti

A N A N
/ = C\_C+ O_,C\r=O + N+ + O_,C\r=O + ~
0 Cl 7T cl =
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Information about the retrosynthesis

Created On: 2019-10-01T13:35:23.042000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product:
O=C(N(CC1CC(0)C(0)C1)CC1C=CC=CC=1)CC1C2C(=CC(=CC=2)0CC2C=CC=CC=2)CCCH
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles: C1=CC=CC=C1

Exclude smiles:
O=C(N(CC1CC(0)C(0O)C1)CC1C=CC=CC=1)CC1C2C(=CC(=CC=2)0CC2C=CC=CC=2)CCCH
Exclude substructures:
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Sequence 0, Confidence: 0.267

Metadata:
Warnings: The retrosynthesis did not complete. Try increasing MSSR.

Step 1
Type: Upjohn dihydroxylation, Confidence: 0.771

=C(CC1CCCc2cc(OCc3ccccc3)ccc21)N(Cclcecccc1)CC1CC=CC1.C[N+]1([O-])CCOCC1.0=
Os](=0)(=0)=0>>0=C(CC1CCCc2cc(OCc3ccccc3)ccc21)N(Ccicceecec1)CC1CC(0)C(0)C1

Step 2
Type: Williamson ether synthesis, Confidence: 0.924

O=C(CC1CCCc2cc(0)ccc21)N(Cciccccec1)CC1CC=CC1.BrCc1ccccc1.CN(C)C=0.[H-].[Na+]>>
O=C(CC1CCCc2cc(0OCc3ccccc3)ccc21)N(Cecicccecl)CC1CC=CC1

N
Br
0 N AN
:»g\ + 107N L b Nat
(0]
(0]
OH

Step 3

Type: Carboxylic acid + amine condensation, Confidence: 0.884
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C1=CCC(CNCc2ccccc2)C1.0=C(0)CC1CCCc2cc(0)ccc21>>0=C(CC1CCCc2cc(0O)ccc21)N(Cc
1cccee1)CC1CC=CC1

@ ool

OH

Step 4
Type: Aldehyde reductive amination, Confidence: 0.886

=CC1CC=CC1.CC(=0)O[BH-](OC(C)=0)OC(C)=0.[Na+].CICCI.NCc1ccccc1.0>>C1=CCC(CN
Cc2ccccc2)C1

NH,

O)\(Ij 0
H > + - )J\+Na++CI C|+ + H,0
N\Q / o/ﬁ\o 7 ’
° PN

(0]

Type: Methoxy to hydroxy, Confidence: 0.958
COc1ccc2c(c1)CCCC2CC(=0)0.Br.0>>0=C(0)CC1CCCc2cc(0O)ccc21

OH /O
o
p— + HBr + HZO
O
OH OH

Step 5
Type: Aldehyde Collins oxidation, Confidence: 0.977
occicc=cc1.ciccCl.o=[Cr](=0)([O-])Cl.c1cc[nH+]cc1>>0=CC1CC=CC1

0 M.
N
N\ NN
— +CN _Cl+ Cr=0+
] o
0 HO =

Cl

Type: CO2H-Me deprotection, Confidence: 0.985

COC(=0)CC1CCCc2cc(0OC)ccc21.CO.CIl.[Na+].[OH-]>>COc1ccc2c(c1)CCCC2CC(=0)0
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o o
-~
(0]
E + —OH + HCI + Na* + HO™
0]
OH Q

Step 6
Type: Ester to alcohol reduction, Confidence: 0.982

CCOC(=0)C1CC=CC1.[Al+3].[H-].[H-].[H-].[H-].[Li+]>>O0CC1CC=CC1

OY@
//®=> + AP H+H +H +H +H + L

o}
HO //

Type: Alkene hydrogenation, Confidence: 0.979

COC(=0)C=C1CCCc2cc(0C)ccc21.CO.[HH].[Pd]>>COC(=0)CC1CCCc2cc(OC)ccc21
\O \O
(6] (0] |
—> +—OH + HH + Pd
(0] (6]

Step 7
Type: Ethyl esterification, Confidence: 0.936
O=C([0-])C1CC=CC1.CCO.Cc1ccc(S(=0)(=0)0)cc1>>CCOC(=0)C1CC=CC1

OY@ 0

0]
S + \/OH + //
(o] o ?to
// OH

Type: Horner-Wadsworth-Emmons reaction, Confidence: 0.792

COc1cce2e(c1)CCCC2=0.C1CCOC1.COC(=0)CP(=0)(0C)OC.[Li]cCCC>>COC(=0)C=C1CCC
c2cc(OC)ccc21
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Step 8
Type: Undefined, Confidence: 0.0
=C([0-])C1CC=CC1>>0=C([O-])C1CC=CC1

A —

Type: Unrecognized, Confidence: 0.953
COc1cccc(CCCC(=0)0)c1.0=S(CI)CL[AlI+3].[CI-].[CI-].[CI-]>>COc1ccc2c(c1)CCCC2=0

o
-
/o OH (|;|
E— + S + APT+CIr+ClI+CI
0 cr” o
(0]

Step 9
Type: CO2H-Me deprotection, Confidence: 0.981
COC(=0)CCCc1cccc(0C)c1.CO.[Na+].[OH-]>>COc1ccce(CCCC(=0)0)ct

/O OH 0
> + —OH + Na* + HO™
0 ~o o~

Step 10
Type: Alkene hydrogenation, Confidence: 0.973
COC(=0)/C=C/Cc1cccc(0OC)c1.CO.[HH].[Pd]>>COC(=0)CCCc1cccc(OC)c1

0 0
)J\/\Q\ —> M@\ + —OH + HH + Pd
~o o~ ~o o

Step 11
Type: Horner-Wadsworth-Emmons reaction, Confidence: 0.843

COc1ccee(CC=0)c1.COC(=0)CP(=0)(OC)OC.[NaH]>>COC(=0)/C=C/Cc1cccc(OC)c1
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0 o [
— + o/  +NaH
\O = o/ o~ O/ \O P\O/

Step 12
Type: Cyano to formyl, Confidence: 0.98
COc1ccec(CC#N)c1.CC(C)C[AIH]CC(C)C.CICCI>>COc1cccc(CC=0)c1

/O
. \\N . \(\ﬁl/\( . C|\/C|
o~ o~

Step 13
Type: Bromo Kolbe nitrile synthesis, Confidence: 0.988

COc1cccc(CBr)c1.[C-]#N.[Na+]>>COc1cccec(CC#N)c1

0}
e N
\©/\\N —" \/@\ + C=N+ Na"
Br. e
(0]

Step 14
Type: Hydroxy to bromo, Confidence: 0.992
COc1ccce(CO)c1.BrP(Br)Br>>COc1cccc(CBr)ct

Br
Br —— HO + Fl’
o~ o B~ gy

Step 15
Type: Carboxylic acid to alcohol reduction, Confidence: 0.99

COc1ccce(C(=0)0)c1.B.C1CCOC1>>COc1ccecc(CO)ct

\O
=5 4 + BH; + { \
HO o o) (o)
OH
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Information about the retrosynthesis

Created On: 2019-10-01T19:53:53.373000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product:
O=C(N(CC1CC(0)C(0)C1)CC1C=CC=CC=1)CC1C2C(=CC(=CC=2)0CC2C=CC=CC=2)CCCH
MSSR: 15

FAP: 0.6

MRP: 50

SbP: 3

Available smiles: C1=CC=CC=C1

Exclude smiles:
O=C(N(CC1CC(0)C(0O)C1)CC1C=CC=CC=1)CC1C2C(=CC(=CC=2)0CC2C=CC=CC=2)CCCH
Exclude substructures:
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Sequence 0, Confidence: 0.267

Metadata:
Warnings: The retrosynthesis did not complete. Try increasing MSSR.

Step 1
Type: Unrecognized, Confidence: 0.919

CC1(C)OC2CC(CN(Cc3ccccec3)C(=0)CC3CCCcdcc(OCc5cceecc5)ececcd3)CC201.CO.ClI>>0=C(
CC1CCCc2cc(0OCc3ccceece3)cec21)N(Cecicecececc1)CC1CC(0)C(0O)C1
O—j

HO N
(0]
HO ——— 2 + —OH + HCI
(0]
K@ (6}

XTI~

Step 2
Type: Amide Schotten-Baumann, Confidence: 0.83

CC1(C)OC2CC(CNCc3ccccc3)CC201.0=C(CI)CC1CCCc2cc(OCc3ccccc3)ccc21>>CC1(C)0C2
CC(CN(Cc3ccccc3) C(=O)CC3CCCc4cc( OCc5cccec5)ceccd3)CC201

% o7 Qg

Type: Tosyloxy N-alkylation, Confidence: 0.877

Step 3

Cc1cce(S(=0)(=0)0CC2CC30C(C)(C)OC3C2)cc1.NCc1ccececc1>>CC1(C)OC2CC(CNCc3cccce
3)cc201
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/_C[><

Type: Carboxylic acid to acid chloride, Confidence: 0.896

=C(0)CC1CCCc2cc(0OCc3ccccc3)ccc21.CICCIL.O=S(CI)CI>>0=C(CI)CC1CCCc2cc(OCc3cccc
c3)ccc21
(0] OH

Cl o
(i:l
> Cl Cl
N T /S%
Cl o
(0]

O s

Step 4
Type: Sulfonic ester Schotten-Baumann, Confidence: 0.969

CC1(C)oc2cc(COo)CC201.Cc1cce(S(=0)(=0)Cl)cc1>>Cc1cce(S(=0)(=0)0CC2CC30C(C)(C)O
C3C2)cct1

(0]
7 /_C[ ><
Ox5 g
S=o

Il
0

Type: CO2H-Et deprotection, Confidence: 0.984

CCOC(=0)cc1CCCc2cc(0Cc3ccccec3)cecc21.CO.0.[Na+].[OH-[>>0=C(0)CC1CCCc2cc(OCc3c
ccec3)cec21

L
OH (0]
(¢] (6]
s + —OH + H,0 + Na* + HO™
o/\© 0

Step 5
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Type: Ester to alcohol reduction, Confidence: 0.931

COC(=0)C1CC20C(C)(C)OC2C1.[AIH4-].[Li+]>>CC1(C)OC2CC(CO)CC201

0 OH O (0]
KT ST e
0] —0 (6}

Type: Williamson ether synthesis, Confidence: 0.948

CCOC(=0)cc1cCCc2cc(0O)ccc21.BrCciccccc1.CN(C)C=0.0=C([O-])[O-].[Cs+].[Cs+]>>CCOC
(=0)CC1CCCc2cc(OCc3ccccc3)ccc21

L L
0 % Br
AN o
=—>0 + 07 T + /g +Cst +Cst
o~ o
o
K@ OH

Step 6
Type: Methyl esterification, Confidence: 0.97

CC1(C)OC2CC(C(=0)0)CC201.Cl.CN(C)C=0.0=C([O-])[O-].[K+].[K+]>>COC(=0)C1CC20C(C)(
c)oczct

o) o] o] OH A (on
o +—1+0 | + /g +K+K
—0 (6] (6] (¢} o o

Type: Fischer-Speier esterification, Confidence: 0.987

=C(0)CC1CCCc2cc(0O)ccc21.CCO.0=S(=0)(0)0>>CCOC(=0)CC1CCCc2cc(O)ccc21

L y
(0]
O,
© OH )
(0] — 7 + \/ + Oés\—oH
OH
OH
OH

Step 7
Type: CO2H-Et deprotection, Confidence: 0.915
CCOC(=0)Cc1Ccc20c(c)(c)oc2C1.CO.[Na+].[OH-]>>CC1(C)OC2CC(C(=0)0)CC201
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0 OH (0) O
XD — | Lo
0] (0] °

Type: Methoxy to hydroxy, Confidence: 0.958
COc1ccc2c(c1)CCCC2CC(=0)0.Br.0>>0=C(0)CC1CCCc2cc(O)ccc21

OH /O
(0]
— + HBr + Hzo
(0]
OH OH

Step 8
Type: Unrecognized, Confidence: 0.893

CCOC(=0)C1CC(0)C(0)C1.COC(C)(C)OC.Cc1cce(S(=0)(=0)0)cc1.Cclcccec1>>CCOC(=0)C1
cc20c(c)(c)oczct

F:%ZX: °>/@OH+\X/+\@L Q

~

Type: Alkene hydrogenation, Confidence: 0.948
COc1ccc2c¢(c1)CCC=C2CC(=0)O.[HH].[Pd]>>COc1ccc2c(c1)CCCC2CC(=0)0

- O
— +HH + Pd
o o
OH OH

Step 9
Type: Milas hydroxylation, Confidence: 0.963
CCOC(—O)C1CC=CC1 0=[0s](=0)(=0)=0>>CCOC(=0)C1CC(0)C(0)C1

S 126



Type: CO2H-Me deprotection, Confidence: 0.974

COC(=0)CC1=CCCc2cc(0C)ccc21.CO.[Na+].[OH-]>>COc1ccc2c(c1)CCC=C2CC(=0)0

o o
-
o]
> +—OH + Na" + HO™
° 1
OH T

Step 10
Type: Fischer-Speier esterification, Confidence: 0.991

=C(0)C1CC=CC1.CCO.0=S(=0)(0)0>>CCOC(=0)C1CC=CC1

0 OH o)
A}
" + \/OH + O¢S—OH
//O 0 \OH

Type: Undefined, Confidence: 0.0
COC(=0)CC1=CCCc2cc(0OC)ccc21>>C0OC(=0)CC1=CCCc2cc(OC)ccc21

\0 \O
() (0]
L, OO
(0] (0]
| |

Step 11
Type: CO2H-Me deprotection, Confidence: 0.966

COC(=0)Cc1CC=CC1.C1CCOC1.0.[Li+].[OH-]>>0=C(0)C1CC=CC1
[0}
OH
0 H,0 + i -
m(}: + . +H,0 + Lj* + HO

Step 12
Type: Olefin metathesis, Confidence: 0.931
C=CCcC(CC=C)Cc(=0)oc.cicCI>>Ccoc(=0)ci1cc=cc1
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(0] \ /
N \/I\/
(] fr— + Cl\/C|
T

Step 13
Type: Unrecognized, Confidence: 0.915

=CCCC(=0)0C.C1CCOC1.C=CCBr.CC(C)NC(C)C.[Li]CCCC>>C=CCC(CC=C)C(=0)0C

\/I\% o ’
{ § X N Li
o o :WJ\O/_'_ o +\/\Br+Y\‘/+|\/\/
|

Step 14
Type: Methyl esterification, Confidence: 0.995
C=CCCC(=0)0.Co.C[Si](C)(C)C=[N+]=[N-].CICCI>>C=CCCC(=0)0OC

o] HO ~—N=N"
WJ\O/: \H/W - —OH+ _7/: +Ch

Step 15
Type: CO2H-Et deprotection, Confidence: 0.98
C=CCCC(=0)OCC.C1CCOC1.0.[Li]O>>C=CCCC(=0)0

HO 0
\H/\/\:\/\[MM } + H,0 + Li—OH
0 o} 0
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Information about the retrosynthesis

Created On: 2019-09-26T17:09:37.740000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: C1C2(C(CCC3C2CCC2(C3CC(C2(0)C(C(CCC(COC(C)=0)C)=0)C)0s(=0)(=0)C)C)CC(
OC(C)=0)C1)C

MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: C1C2(C(CCC3C2CCC2(C3CC(C2(0O)C(C(CCC(COC(C)=0)C)=0)C)0OS(=0)(=0)
C)C)CC(OC(C)=0)C1)C

Exclude substructures:
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Sequence 0, Confidence: 0.734

Metadata:
Warnings: 'ERROR MESSAGE'

Step 1
Type: Unrecognized, Confidence: 0.734
CC(CO)CCC(=0)Cc(C)C1(0)C(0S(C)(=0)=0)cCc2c3ccc4cc(o)cce4(c)c3cececaic.cc(=0)oc

(C)=0.c1cence1>>CC(=0)OCC(C)CCC(=0)C(C)C1(0)C(0S(C)(=0)=0)CC2C3CCCACC(OC(C)=
0)CCC4(C)C3CCC21C

os\bl’/o

(@) HO

/go

Step 2
Type: Undefined, Confidence: 0.0

CC(CO)CCC(=0)C(C)C1(0)C(0S(C)(=0)=0)CC2C3CCCACC(0)CCCH(C)CICCC21C>>CC(CO)
CCC(=0)C(C)C1(0)C(0S(C)(=0)=0)CC2C3CCCACC(0)CCC4(C)C3CCC21C

OH OH
[0} O,
HO ——— HO
0} (0}
N N
o= o=
(0} (0}
HO HO
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Information about the retrosynthesis

Created On: 2019-10-01T13:32:30.614000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: CC(OCC(CCC(C(C1(C2(C(C3C(CC2)C2(C(CC(CC2)0OC(=0)C)CC3)C)CC108(=0)(=0)C
)C)O)C)=0)C)=0

MSSR: 15

FAP: 0.6

MRP: 50

SbP: 3

Available smiles:

Exclude smiles: CC(OCC(CCC(C(C1(C2(C(C3C(CC2)C2(C(CC(CC2)0C(=0)C)CCI)C)CcC10s(=
0)(=0)C)C)0)C)=0)C)=0

Exclude substructures:
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Sequence 0, Confidence: 0.734

Metadata:
Errors: No predictions above FAP. Reduce FAP, increase MRP or inspect siblings.

Step 1
Type: Unrecognized, Confidence: 0.734
CC(CO)CCC(=0)Cc(C)C1(0)C(0S(C)(=0)=0)cCc2c3ccc4cc(o)cce4(c)c3cececaic.cc(=0)oc

(C)=0.c1cence1>>CC(=0)OCC(C)CCC(=0)C(C)C1(0)C(0S(C)(=0)=0)CC2C3CCCACC(OC(C)=
0)CCC4(C)C3CCC21C

os\bl’/o

(@) HO

/go

Step 2
Type: Undefined, Confidence: 0.0

CC(CO)CCC(=0)C(C)C1(0)C(0S(C)(=0)=0)CC2C3CCCACC(0)CCCH(C)CICCC21C>>CC(CO)
CCC(=0)C(C)C1(0)C(0S(C)(=0)=0)CC2C3CCCACC(0)CCC4(C)C3CCC21C

OH OH
[0} O,
HO ——— HO
0} (0}
N N
o= o=
(0} (0}
HO HO
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Information about the retrosynthesis

Created On: 2019-10-01T19:56:40.172000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: CC(OCC(CCC(C(C1(C2(C(C3C(CC2)C2(C(CC(CC2)0C(=0)C)CCI)C)CC10S8(=0)(=0)C
)C)O)C)=0)C)=0

MSSR: 15

FAP: 0.6

MRP: 50

SbP: 3

Available smiles: C(=0)1C2(C(C3C(CC2)C2(C(CC(CC2)OC(=0)C)CC3)C)CC1)C

Exclude smiles: CC(OCC(CCC(C(C1(C2(C(C3C(CC2)C2(C(CC(CC2)0C(=0)C)CCI)C)CC10S(=
0)(=0)C)C)0)C)=0)C)=0

Exclude substructures:
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Sequence 0, Confidence: 0.734

Metadata:
Errors: No predictions above FAP. Reduce FAP, increase MRP or inspect siblings.

Step 1
Type: Unrecognized, Confidence: 0.734
CC(CO)CCC(=0)Cc(C)C1(0)C(0S(C)(=0)=0)cCc2c3ccc4cc(o)cce4(c)c3cececaic.cc(=0)oc

(C)=0.c1cence1>>CC(=0)OCC(C)CCC(=0)C(C)C1(0)C(0S(C)(=0)=0)CC2C3CCCACC(OC(C)=
0)CCC4(C)C3CCC21C

os\bl’/o

(@) HO

/go

Step 2
Type: Undefined, Confidence: 0.0

CC(CO)CCC(=0)C(C)C1(0)C(0S(C)(=0)=0)CC2C3CCCACC(0)CCCH(C)CICCC21C>>CC(CO)
CCC(=0)C(C)C1(0)C(0S(C)(=0)=0)CC2C3CCCACC(0)CCC4(C)C3CCC21C

OH OH
[0} O,
HO ——— HO
0} (0}
N N
o= o=
(0} (0}
HO HO
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Information about the retrosynthesis

Created On: 2019-09-26T17:09:48.283000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: COC1C=CC(CN2C3C(=CC=CC=3C3N(CC4C(0OC)=CC(0OC)=CC=4)C(C4C5CCN(CC5)C
4)ON=3)0OCC2)=CC=1

MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: COC1C=CC(CN2C3C(=CC=CC=3C3N(CC4C(OC)=CC(0OC)=CC=4)C(C4C5CCN(
CC5)C4)ON=3)0CC2)=CC=1

Exclude substructures:
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Sequence 0, Confidence: 0.13

Metadata:
Warnings: 'ERROR MESSAGE'

Step 1
Type: Mitsunobu aryl ether synthesis, Confidence: 0.427

COc1ccc(CN(CCO)c2¢c(0)ccecc2C2=NOC(C3CN4CCC3CC4)N2Cc2ccc(OC)cc20C)cc1>>COc1
cce(CN2CCOc3ccee(C4=NOC(C5CN6CCC5CC6)N4Ccdcece(OC)cc40C)c32)cct

\0
(0]
e
(@)
QN HO\/\N
N 7 N —>» HO 7_0
\O (0] N N

> pal

o o

o

Step 2
Type: O-TBS deprotection, Confidence: 0.86

COc1ccc(CN(CCO[Si](C)(C)C(C)(C)C)c2c(0)cccc2C2=NOC(CICNACCCICCAN2Cc2ccc(OC)c
¢20C)cc1.C1CCOC1.CCCCIN+](CCCC)(CCCC)CCCC.[F-]>>COc1cec(CN(CCO)c2c(0)ccec2C
2=NOC(C3CN4CCC3CC4)N2Cc2ccc(OC)cc20C)cct

\0 \O
HO / )<Si/0 /
'—;/\N 7_0 N\ '—;/\N 7_0 . { \ . 5 rE
\é/(’“ N N N © /\/\ /
%@\ E@\ SN~
7 7

Step 3
Type: O-Bn deprotection, Confidence: 0.65

COc1ccc(CN(CCO[Si](C)(C)C(C)C)C)c2c(OCc3ccceec3)cccc2C2=NOC(C3CN4CCC3CC4)N2Cc
2ccc(0C)ecc20C)cc1.C1CCOC1.[Pd]>>COc1ccc(CN(CCO[Si](C)(C)C(C)(C)C)c2¢c(0O)cccc2C2=
NOC(C3CN4CCC3CC4)N2Cc2ccc(0OC)cc20C)cct
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a8
g
0]
o =~ X e
\é/( @/& ©

N N N N

Step 4
Type: Bromo N-alkylation, Confidence: 0.807

COc1ccc(CNc2c(0OCc3ccceec3)cccc2C2=NOC(C3CN4CCC3CC4)N2Cc2ccc(OC)cc20C)ccl.CC
(C)(C)[Si](C)(C)OCCBr.CN(C)C=0.[H-].[Na+]>>COc1ccc(CN(CCO[Si](C)(C)C(C)(C)C)c2c(OCc3
ccccc3)cccc2C2=NOC(C3CN4CCC3CC4)N2Cc2ccc(OC)cc20C)cct

o— o—

N/// HN _ N\ /
Q/o 7_0 Q/O l}l (] + ><SI\O/\/Br n 04\,\“/ FH O+ Nat
N N N N

Step 5
Type: Aldehyde reductive amination, Confidence: 0.724

COc1ccc(CN2C(c3ccee(OCcd4cececeecd)c3N)=NOC2C2CN3CCC2CC3)c(0OC)c1.CC(=0)O[BH-](O
C(C)=0)0C(C)=0.[Na+].COc1ccec(C=0)cc1.CICCI>>COc1ccc(CNc2¢c(OCc3ccccc3)cccc2C2=N
OC(C3CN4CCC3CC4)N2Cc2ccc(0C)cc20C)cct

6 A
HN N—O o (o] 0 SN
o. 0 | + al cl
I =>‘ H + B +Na* + +CN
73 H> O,
N \ o} 0 X
N \N /&
CDI/L / O
o]
N
o

Step 6

Type: Nitro to amino, Confidence: 0.934
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COc1ccc(CN2C(c3ccec(OCc4cccec4)c3[N+](=0)[0-])=NOC2C2CN3CCC2CC3)c(0C)c1.CCO.C
I[Sn]CI1.0.0>>CO0c1ccc(CN2C(c3ccec(OCc4ceccc4)c3N)=NOC2C2CN3CCC2CC3)c(0OC)ct

(o} o]
OH , ClI Cl
(‘3 NH, :T ;\‘60 N+ g + H,0 + H,0
NTRY Ny ©
/ /
(0] (0]
N N

Step 7
Type: Undefined, Confidence: 0.0

COc1ccc(CN2C(c3ccec(OCcdcccceccd)c3[N+](=0)[0-])=NOC2C2CN3CCC2CC3)c(0C)c1>>COc
1ccc(CN2C(c3cccc(OCcdcccceecd)c3[N+](=0)[0-])=NOC2C2CN3CCC2CC3)c(OC)c1

0 @ o @
(o] o)
2 =0 =0 =0
I _
N o N7 N N
/
(0]

O\Z
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Information about the retrosynthesis

Created On: 2019-10-01T13:59:59.566000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: COC1C=CC(CN2C3C(=CC=CC=3C3N(CC4C(0OC)=CC(0OC)=CC=4)C(C4C5CCN(CC5)C
4)ON=3)0OCC2)=CC=1

MSSR: 15

FAP: 0.6

MRP: 50

SbP: 3

Available smiles:

Exclude smiles: COC1C=CC(CN2C3C(=CC=CC=3C3N(CC4C(OC)=CC(0OC)=CC=4)C(C4C5CCN(
CC5)C4)ON=3)0CC2)=CC=1

Exclude substructures:

S 139



Sequence 0, Confidence: 0.13

Metadata:
Errors: No predictions above FAP. Reduce FAP, increase MRP or inspect siblings.

Step 1
Type: Mitsunobu aryl ether synthesis, Confidence: 0.427

COc1ccc(CN(CCO)c2¢c(0)ccecc2C2=NOC(C3CN4CCC3CC4)N2Cc2ccc(OC)cc20C)cc1>>COc1
cce(CN2CCOc3ccee(C4=NOC(C5CN6CCC5CC6)N4Ccdcece(OC)cc40C)c32)cct

\0
(0]
e
(@)
QN HO\/\N
N 7 N —>» HO 7_0
\O (0] N N

> pal

o o

o

Step 2
Type: O-TBS deprotection, Confidence: 0.86

COc1ccc(CN(CCO[Si](C)(C)C(C)(C)C)c2c(0)cccc2C2=NOC(CICNACCCICCAN2Cc2ccc(OC)c
¢20C)cc1.C1CCOC1.CCCCIN+](CCCC)(CCCC)CCCC.[F-]>>COc1cec(CN(CCO)c2c(0)ccec2C
2=NOC(C3CN4CCC3CC4)N2Cc2ccc(OC)cc20C)cct

\0 \O
HO / )<Si/0 /
'—;/\N 7_0 N\ '—;/\N 7_0 . { \ . 5 rE
\é/(’“ N N N © /\/\ /
%@\ E@\ SN~
7 7

Step 3
Type: O-Bn deprotection, Confidence: 0.65

COc1ccc(CN(CCO[Si](C)(C)C(C)C)C)c2c(OCc3ccceec3)cccc2C2=NOC(C3CN4CCC3CC4)N2Cc
2ccc(0C)ecc20C)cc1.C1CCOC1.[Pd]>>COc1ccc(CN(CCO[Si](C)(C)C(C)(C)C)c2¢c(0O)cccc2C2=
NOC(C3CN4CCC3CC4)N2Cc2ccc(0OC)cc20C)cct
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a8
g
0]
o =~ X e
\é/( @/& ©

N N N N

Step 4
Type: Bromo N-alkylation, Confidence: 0.807

COc1ccc(CNc2c(0OCc3ccceec3)cccc2C2=NOC(C3CN4CCC3CC4)N2Cc2ccc(OC)cc20C)ccl.CC
(C)(C)[Si](C)(C)OCCBr.CN(C)C=0.[H-].[Na+]>>COc1ccc(CN(CCO[Si](C)(C)C(C)(C)C)c2c(OCc3
ccccc3)cccc2C2=NOC(C3CN4CCC3CC4)N2Cc2ccc(OC)cc20C)cct

o— o—

N/// HN _ N\ /
Q/o 7_0 Q/O l}l (] + ><SI\O/\/Br n 04\,\“/ FH O+ Nat
N N N N

Step 5
Type: Aldehyde reductive amination, Confidence: 0.724

COc1ccc(CN2C(c3ccee(OCcd4cececeecd)c3N)=NOC2C2CN3CCC2CC3)c(0OC)c1.CC(=0)O[BH-](O
C(C)=0)0C(C)=0.[Na+].COc1ccec(C=0)cc1.CICCI>>COc1ccc(CNc2¢c(OCc3ccccc3)cccc2C2=N
OC(C3CN4CCC3CC4)N2Cc2ccc(0C)cc20C)cct

6 A
HN N—O o (o] 0 SN
o. 0 | + al cl
I =>‘ H + B +Na* + +CN
73 H> O,
N \ o} 0 X
N \N /&
CDI/L / O
o]
N
o

Step 6

Type: Nitro to amino, Confidence: 0.934

S 141



COc1ccc(CN2C(c3ccec(OCc4cccec4)c3[N+](=0)[0-])=NOC2C2CN3CCC2CC3)c(0C)c1.CCO.C
I[Sn]CI1.0.0>>CO0c1ccc(CN2C(c3ccec(OCc4ceccc4)c3N)=NOC2C2CN3CCC2CC3)c(0OC)ct

(o} o]
OH , ClI Cl
(‘3 NH, :T ;\‘60 N+ g + H,0 + H,0
NTRY Ny ©
/ /
(0] (0]
N N

Step 7
Type: Undefined, Confidence: 0.0

COc1ccc(CN2C(c3ccec(OCcdcccceccd)c3[N+](=0)[0-])=NOC2C2CN3CCC2CC3)c(0C)c1>>COc
1ccc(CN2C(c3cccc(OCcdcccceecd)c3[N+](=0)[0-])=NOC2C2CN3CCC2CC3)c(OC)c1

0 @ o @
(o] o)
2 =0 =0 =0
I _
N o N7 N N
/
(0]

O\Z
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Information about the retrosynthesis

Created On: 2019-09-26T17:09:59.309000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product:
C1C=C(/N=N/C2C=CC(OC30C(CO)C4C(OC(C)(OC)C(04)(C)OC)C30)=CC=2)C=CC=10CC=C
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles:
C1C=C(/N=N/C2C=CC(OC30C(CO)C4C(OC(C)(OC)C(04)(C)OC)C30)=CC=2)C=CC=10CC=C
Exclude substructures:
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Sequence 0, Confidence: 0.428

Metadata:
Warnings: 'ERROR MESSAGE'

Step 1
Type: O-Ac deprotection, Confidence: 0.922
'=CCOc1ccc(/N=N/c2ccc(OC30C(COC(C)=0)C40C(C)(OC)C(C)(0OC)OC4C30C(C)=0)cc2)cct

.CO.0=C([O-])[O-].[K+].[K+]>>C=CCOc1ccc(/N=N/c2ccc(OC30C(CO)C40C(C)(OC)C(C)(0C)O
C4C30)cc2)cct

o o
Ho RCEN Y /©/ e
\ o o ° N _
N o Ny o 0
: I /©/ ' ron /g TR
0 o -
o o 4 o o
_0 0s_ _O
OH ﬁ/

Step 2
Type: Williamson ether synthesis, Confidence: 0.716
'=CCOc1ccc(/N=N/c2ccc(O)cc2)cc1.COC1(C)OC2C(COC(C)=0)OC(Br)C(OC(C)=0)C20C1(C)

OC.CN(C)C=0.[H-].[Na+]>>C=CCOc1ccc(/N=N/c2ccc(OC30C(COC(C)=0)C40C(C)(OC)C(C)(O
C)OC4C30C(C)=0)cc2)cct

OY O
o
\o o 0 ° Ny /@/ ~X —o o P
/@/ N /©/N\\N + i o L0 "\‘/+H*+Na*
o o
—0 Oﬁ/o o

(0] Br
—0

Step 3
Type: Methoxy to hydroxy, Confidence: 0.895
=CCOc1ccc(/N=N/c2ccc(OC)cc2)cc1.BrB(Br)Br.CICCI>>C=CCOc1ccc(/N=N/c2ccc(0O)cc2)cc

O\/\
I?r
Ny, cl Cl
XN + B + N
/©/ Br~ Br
~o

Type: Unrecognized, Confidence: 0.787

COC1(C)OC2C(CO)OC(Br)C(0)C20C1(C)OC.CC(=0)OC(C)=0.c1ccncc1>>COC1(C)OC2C(CO
C(C)=0)0C(Br)C(OC(C)=0)C20C1(C)OC
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OY
(o) OH
—_— 0
% o o o N
0 —— 0 +Y Y+
o s o o =
v
_¢ ° Br _o0
o\fo OH

Step 4
Type: Williamson ether synthesis, Confidence: 0.92

COc1ccc(/N=N/c2ccc(0O)cc2)cc1.C=CCBr.[NaH]>>C=CCOc1ccc(/N=N/c2ccc(OC)cc2)cc1

JO o
/©/NQN > /©/N%N + \/\Br +NaH
\0 HO'

Type: Undefined, Confidence: 0.0
COC1(C)0C2C(CO)OC(Br)C(0)C20C1(C)OC>>COC1(C)OC2C(CO)OC(Br)C(0)C20C1(C)OC

OH OH
—0 —0
o (o)
0 — 0
(0] Br (o) Br
—0 —o0
OH OH
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Information about the retrosynthesis

Created On: 2019-10-01T14:05:49.729000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product:
C=CCOC1C=CC(/N=N/C2C=CC(OC3C(0)C4C(OC(C(04)(0OC)C)(OC)C)C(CO)0O3)=CC=2)=CC=1
MSSR: 15

FAP: 0.6

MRP: 50

SbP: 3

Available smiles:

Exclude smiles:
C=CCOC1C=CC(/N=N/C2C=CC(OC3C(0)C4C(OC(C(04)(0C)C)(OC)C)C(CO)0O3)=CC=2)=CC=1
Exclude substructures:
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Sequence 0, Confidence: 0.428

Metadata:
Errors: No predictions above FAP. Reduce FAP, increase MRP or inspect siblings.

Step 1
Type: O-Ac deprotection, Confidence: 0.922
'=CCOc1ccc(/N=N/c2ccc(OC30C(COC(C)=0)C40C(C)(OC)C(C)(0OC)OC4C30C(C)=0)cc2)cct

.CO.0=C([O-])[O-].[K+].[K+]>>C=CCOc1ccc(/N=N/c2ccc(OC30C(CO)C40C(C)(OC)C(C)(0C)O
C4C30)cc2)cct

O. 0.
- SN T JO
\ = o ° N _
N (o} Ny [o] o)
0 0 N > +—OH + /& +K"+K*
O (0] 0 0
0 0 —0
—0 0, o]
OH ﬁ/

Step 2
Type: Williamson ether synthesis, Confidence: 0.716
'=CCOc1ccc(/N=N/c2ccc(O)cc2)cc1.COC1(C)OC2C(COC(C)=0)OC(Br)C(OC(C)=0)C20C1(C)

OC.CN(C)C=0.[H-].[Na+]>>C=CCOc1ccc(/N=N/c2ccc(OC30C(COC(C)=0)C40C(C)(OC)C(C)(O
C)OC4C30C(C)=0)cc2)cct

OY O
o
\o o 0 ° Ny /@/ ~X —o o P
/@/ N /©/N\\N + i o L0 "\‘/+H*+Na*
o o
—0 Oﬁ/o o

(0] Br
—0

Step 3
Type: Methoxy to hydroxy, Confidence: 0.895
=CCOc1ccc(/N=N/c2ccc(OC)cc2)cc1.BrB(Br)Br.CICCI>>C=CCOc1ccc(/N=N/c2ccc(0O)cc2)cc

O\/\
I?r
Ny, Cl Cl
XN + B + N
/©/ Br~ Br
~o

Type: Unrecognized, Confidence: 0.787

COC1(C)OC2C(CO)OC(Br)C(0)C20C1(C)OC.CC(=0)OC(C)=0.c1ccncc1>>COC1(C)OC2C(CO
C(C)=0)0C(Br)C(OC(C)=0)C20C1(C)OC
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OY
(o) OH
—_— 0
% o o o N
0 —— 0 +Y Y+
o s o o =
v
_¢ ° Br _o0
o\fo OH

Step 4
Type: Williamson ether synthesis, Confidence: 0.92

COc1ccc(/N=N/c2ccc(0O)cc2)cc1.C=CCBr.[NaH]>>C=CCOc1ccc(/N=N/c2ccc(OC)cc2)cc1

JO o
/©/NQN > /©/N%N + \/\Br +NaH
\0 HO'

Type: Undefined, Confidence: 0.0
COC1(C)0C2C(CO)OC(Br)C(0)C20C1(C)OC>>COC1(C)OC2C(CO)OC(Br)C(0)C20C1(C)OC

OH OH
—0 —0
o (o)
0 — 0
(0] Br (o) Br
—0 —o0
OH OH
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Information about the retrosynthesis

Created On: 2019-09-26T17:10:10.302000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: C1IN(C)CCC(NC(=0)C2C(F)=CC(NC3N=CC(C)=C(NC4C=C5N(S(C(C)(C)C)(=0)=0)CCC
C5=CC=4)N=3)=CC=2)C1

MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: C1N(C)CCC(NC(=0)C2C(F)=CC(NC3N=CC(C)=C(NC4C=C5N(S(C(C)(C)C)(=0)=
0)CCCC5=CC=4)N=3)=CC=2)C1

Exclude substructures:
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Sequence 0, Confidence: 0.835

Step 1
Type: Chloro N-arylation, Confidence: 0.968
CN1CCC(NC(=0)c2ccc(N)cc2F)CC1.Cc1cnc(Cl)nc1Nc1ccc2e(c1)N(S(=0)(=0)C(C)(C)C)CCC2.

CC(C)O>>Cc1cnc(Nc2ccc(C(=0)NC3CCN(C)CC3)c(F)c2)nc1Nc1ccc2c(c1)N(S(=0)(=0)C(C)(C)
c)ccez

NH, N j\N
By - OTH/E;( : %ﬁm )ci
sVeoll¥es Tt

N
H |
S

O=
/]
(o)

o4

Step 2
Type: Carboxylic acid + amine condensation, Confidence: 0.957

CN1CCC(N)CC1.Nc1cee(C(=0)0)c(F)c1>>CN1CCC(NC(=0)c2ccc(N)cc2F)CC

Type: Chloro N-arylation, Confidence: 0.942
CC(C)(C)S(=0)(=0O)N1CCCc2ccc(N)cc21.CN(C)C=0.Cc1cnc(Cl)nc1CI>>Cci1cnc(Cl)nc1Nciccc
2c¢(c1)N(S(=0)(=0)C(C)(C)Cc)cccz

Cl

4 0 o
%N N =N N + ' + NZ
H x

Step 3

Type: Nitro to amino, Confidence: 0.988
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CC(C)(C)S(=0)(=0)N1CCCc2ccc([N+](=0)[O-])cc21.CCOC(C)=0.[Pd]>>CC(C)(C)S(=0)(=0O)N1
CCCc2ccc(N)cc21

HN

+ \/O\”/ +Pd

_“

(@)

ol

Step 4
Type: Sulfonamide Schotten-Baumann, Confidence: 0.968

CC(C)(C)S(=0)(=0)CI.CICCI.O=[N+]([O-])c1ccc2e(cT)NCCC2>>CC(C)(C)S(=0)(=0)N1CCCc2cc
¢([N+](=0)[O-])cc21

fo) C

%N»f/CEj \/O Cl cl /©ij
[0)

cl)— =>>rs\\/ +-N QN" H

o
o=l
<Xh—2
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Information about the retrosynthesis

Created On: 2019-09-26T19:42:38.407000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: C1C(N2CCN(C3N=C(C(F)(F)F)C(C4CC4)=CN=3)C(C(C)C)C2)=CC=C(F)C=1S(=0)(=0)C
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles:
C1C(N2CCN(C3N=C(C(F)(F)F)C(C4CC4)=CN=3)C(C(C)C)C2)=CC=C(F)C=18(=0)(=0)C
Exclude substructures:
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Sequence 0, Confidence: 0.875

Step 1
Type: Chloro N-arylation, Confidence: 0.949

CC(C)C1CN(c2cce(F)e(S(C)(=0)=0)c2)CCN1.FC(F)(F)c1nc(Cl)ncc1C1CC1.0=C([O-]))[O-].[K+].[
K+]>>CC(C)C1CN(c2ccc(F)c(S(C)(=0)=0)c2)CCN1c1nce(C2CC2)c(C(F)(F)F)n1

ISONNN'S'
V/%\ﬁg /\“:.\H\/N\@)\ﬁ&

Step 2
Type: Bromo Buchwald-Hartwig amination, Confidence: 0.938

CC(C)C1CNCCN1.CS(=0)(=0)c1cc(Br)ccc1F.Cc1cecccc1.0=C(/C=C/c1ccccc1)/C=C/c1cccccel.

=C(/C=C/c1ccccc1)/C=C/c1ccceec1.0=C(/C=C/c1ccccc1)/C=C/ci1cccecl.[Pd].[Pd].O=C([O-])[
O-].[Cs+].[Cs+].c1ccc(P(c2cceec2)c2cecc3cccecec3c2-c2¢(P(c3cceee3)c3ceeee3)ccec3ceecc23)e
¢1.0=C(/C=C/c1ccccc1)/C=C/c1cccecec1.0=C(/C=C/c1cccccl)/C=C/c1cceccc1.0=C(/C=C/c1cccc
c1)/C=C/c1cccccl.[Pd].[Pd].O=C([O-])[O-].[Cs+].[Cs+]>>CC(C)C1CN(c2ccc(F)c(S(C)(=0)=0)c
2)CCN1

9! e . . : o QO : ﬂ )

™

Type: Bromo Suzuki-type coupling, Confidence: 0.983

C1CCC(P(C2Cccccc2)ca2cecceccz)ccli.Celecececeec1.FC(F)(F)c1ne(Cl)ncc1Br.0.0=P([O-])([O-)[
O-1.[K+].[K+].[K+].OB(0)C1CC1.0=P([O-]([O-])[O-].[K+].[K+].[K+]>>FC(F)(F)c1nc(Cl)ncc1C1C

(o]
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Information about the retrosynthesis

Created On: 2019-09-26T19:42:54.341000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product:
CC(C)(O)CNC(=0)C1N=CC(C2(0OCCC2)C2C=CC(B3OC(C)(C)C(C)(C)O3)=CC=2)=CC=1
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles:
CC(C)(O)CNC(=0)C1N=CC(C2(0OCCC2)C2C=CC(B3OC(C)(C)C(C)(C)O3)=CC=2)=CC=1
Exclude substructures:
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Sequence 0, Confidence: 0.673

Step 1

Type: Bromo Miyaura boration, Confidence: 0.966
CC(C)(O)CNC(=0)c1ccc(C2(c3cce(Br)cc3)CCCO2)cn1.C1COCCO1.CC(=0)[O-].[K+].CC1(C)O
B(B20C(C)(C)C(C)(C)0O2)0cC1(C)C.CICCI.CI[Pd]CI.[Fe+2].c1ccc(P(c2ccccc2)[c-]2cccc2)ccl.c1

ccc(P(c2ccccc2)[c-]2cccc2)cc1>>CC(C)(O)CNC(=0)c1ccc(C2(c3ccc(B40OC(C)(C)C(C)(C)O4)c
c3)cccoz)cnt

Step 2
Type: Carboxylic acid + amine condensation, Confidence: 0.984

=C(0O)c1ccc(C2(c3ccc(Br)cc3)CCC0O2)cn1.CC(C)(O)CN>>CC(C)(O)CNC(=0)c1ccc(C2(c3ccc(
Br)cc3)CCCO2)cn1

o]
N Br,
Do’ [ i
o
o = A 0
= + NH,
_N OH
o
Br’

Step 3
Type: CO2H-Me deprotection, Confidence: 0.98

COC(=0)c1ccc(C2(c3cce(Br)cec3)CCCO2)cn1.[Li]O>>0=C(0)c1ccc(C2(c3ccc(Br)cc3)CCCO2)
cnt

Br
Br,
oH
X [¢]
— +Li—OH
N Z
Z o
0 Ny N
o

Step 4
Type: Unrecognized, Confidence: 0.952

COC(=0)c1ccc(C(0)(CCCO)c2ccc(Br)cc2)en1.CS(=0)(=0)0.CICCI>>COC(=0)c1ccc(C2(c3ccec
(Br)cc3)CCCO2)cn1
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Br Br,
OH \
_ ——>Ho _ + o= OH SNl
o [9)
\N N \N O\
o o

Step 5
Type: Alkene hydration, Confidence: 0.979

C=CCC(0O)(c1cce(Br)cci)c1cce(C(=0)OC)nc1.B.C1CCOC1T1.C1CCOC1.00.[Na+].[OH-]>>COC(
=0)c1cce(C(0)(CCCO)c2ccc(Br)ecc2)ent

Br,

Br-
OH

OH 7\ o
HO. S +BH; + + + HO—OH + Na" + HO™
Z N o— (0] ()

Step 6
Type: Bromo ketone Barbier reaction, Confidence: 0.95

COC(=0)c1ccc(C(=0)c2ccc(Br)cc2)en1.C1CCOC1.C=CCBr.[Zn]>>C=CCC(0O)(c1ccc(Br)cc1)c
cce(C(=0)0C)nc1

o
B OH o] N Br
~
o X
7 N — | UPER Y T
/ =N o— = o
0

Step 7
Type: Alcohol to ketone oxidation, Confidence: 0.983

COC(=0)c1ccc(C(0)c2ccce(Br)cc2)eni.CICCILO=[Mn]=0>>COC(=0)c1ccc(C(=0)c2ccc(Br)cc2)
cnt

N, Br N Br
o ‘ X - o ‘ S s Gy O%MI?O
= =
o OH
Step 8

Type: Unrecognized, Confidence: 0.829

C1CCOC1.COC(=0)c1ccc(Br)en1.0=Cc1ccc(Br)cc1.[Li]CCCC>>COC(=0)c1ccc(C(O)c2ccc(Br
)ec2)ent

[o]

o
N, Br
o X N _ o7 .
‘ ES + =z o + +l o~
= o | 5
e r
Br

OH
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Information about the retrosynthesis

Created On: 2019-09-26T19:43:08.998000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product:
C1(C2=C(N=CS2)C=C(C2C=CC(N3CCN(S(C)(=0)=0)CC3)=CC=2)C=1)0OC(C)C1CNC(=0O)C1
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles:
C1(C2=C(N=CS2)C=C(C2C=CC(N3CCN(S(C)(=0)=0)CC3)=CC=2)C=1)0OC(C)C1CNC(=0O)C1
Exclude substructures:
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Sequence 0, Confidence: 0.696

Step 1
Type: Bromo Suzuki-type coupling, Confidence: 0.963

CC(Oc1cc(Br)cc2nesc12)C1CNC(=0)C1.CC1(C)OB(c2ccc(N3CCN(S(C)(=0)=0)CC3)cc2)0C1(
C)C>>CC(Oc1cc(-c2ccc(N3CCN(S(C)(=0)=0)CC3)cc2)cc2necsc12)C1CNC(=0)C1

HN

Step 2
Type: SNAr ether synthesis, Confidence: 0.961

CC(O)C1CNC(=0)C1.Fc1ce(Br)cc2nesc12.[NaH]>>CC(Oc1cc(Br)ec2ncsc12)C1CNC(=0)C1
OH .
HN © h /@is
—> + + NaH
S
p
° /©i /> N ° e N
Br N H

Type: Sulfonamide Schotten-Baumann, Confidence: 0.989

CC1(C)0B(c2ccc(N3CCNCC3)cc2)OC1(C)C.CS(=0)(=0)CI.CICCI>>CC1(C)OB(c2ccc(N3CCN(
S(C)(=0)=0)CC3)cc2)0C1(C)C

(0]
\\S//O
— N

() a

A P )
" + g=5=0 4 O _Cl
\ &
(0]
/O

Step 3
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Type: Ketone to alcohol reduction, Confidence: 0.974

CC(=0)C1CNC(=0)C1.CCO.0O.[BH4-].[Na+]>>CC(O)C1CNC(=0)C1
OH o]
:»ﬁ +>_-OH + H,0 + BH, + Na*
0] N 0
H

Type: Unrecognized, Confidence: 0.989

I=

Nc1cc(Br)ec(F)c1S.CCOC(OCC)OCC>>Fc1cc(Br)cc2ncsci12

F F 0 o
\/ v
S S h
——— + 0
) )
Br N Br NH,
Step 4

Type: Unrecognized, Confidence: 0.986
CON(C)C(=0)C1CNC(=0)C1.[Li]C>>CC(=0)C1CNC(=0)C1

0 o 0
\
N
o T
N~ O N~ O
H H

Type: Nitro to amino, Confidence: 0.975
O=[N+]([O-])c1cc(Br)cc(F)c1S.CO.[CI-].[NH4+].[Fe]>>Nc1cc(Br)cc(F)c1S

F
F
SH
SH
/@i — /@i o O CT N Fe
Br +
Br NH,

I
0

b=

Step 5
Type: Weinreb amide synthesis, Confidence: 0.963
CNOC.CI.0O=C1CC(C(=0)O)CN1.CNOC.CI>>CON(C)C(=0)C1CNC(=0)C1
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) 0]
/ :\H/\+HCI+ +\m/\+HC|

0 HO

=
(@)

Type: Fluoro to sulfanyl, Confidence: 0.852
CN(C)C=0.0.0=[N+]([O-])c1cc(Br)cc(F)c1F.S.[Na].S.[Na]>>O=[N+]([O-])c1cc(Br)cc(F)c1S

F F
SH .
2
—>0 +H,0 + +H,S + Na + H,S + Na
/o_ -~ B
Br N* Br N*
I I
o} (6}
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Information about the retrosynthesis

Created On: 2019-09-30T15:04:42.289000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product:
CC1=C(C)C2/C(=N\C(C3N(C=2S1)C(C)=NN=3)CC(OC1CCC(0)CC1)=0)/C1C=CC(Cl)=CC=1
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles:
CC1=C(C)C2/C(=N\C(C3N(C=2S1)C(C)=NN=3)CC(OC1CCC(0)CC1)=0)/C1C=CC(Cl)=CC=1
Exclude substructures:
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Sequence 0, Confidence: 0.684

Step 1
Type: Esterification, Confidence: 0.739

Cc1sc2c(c1C)C(c1ccc(Cl)cc1)=NC(CC(=0)0O)c1nnc(C)n1-2.CN(C)C=0.0=C(n1ccnc1)niccncl.
OC1CCC(0)CC1>>Cc1sc2c(c1C)C(c1cce(Cl)cc1)=NC(CC(=0)0C1CCC(0)CC1)c1nnc(C)n1-2

cl cl
/Q/o HO, \
HO N N 7
0 N ! N AN (J oH
N E N +0 'i‘ + Ié\ N +
'\/'YN 4 ] ,\/IYN 4 ] N X HO
3 5

Step 2
Type: CO2H-tBu deprotection, Confidence: 0.926

Cc1sc2c(c1C)C(c1ccc(Cl)cc1)=NC(CC(=0)OC(C)(C)C)c1nnc(C)n1-2.0=C(O)C(F)(F)F>>Cc1sc2
¢(c1C)C(c1cce(Cl)cc1)=NC(CC(=0)O)c1nnc(C)n1-2

o c S )\
N\ // N \l,\l i F
o N > =N o . #\H/OH
| N Y NS F
N\( | N )< °
s o o
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Information about the retrosynthesis

Created On: 2019-09-26T19:43:45.401000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: CCOC(=0)/C=C/C(NC(=0)C(NC(=0)C(NC(C1=NOC(C)=C1)=0)C1CCCC1)CC1C=CC(F)
=CC=1)CC1C(=0O)NCCH1

MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: CCOC(=0)/C=C/C(NC(=0O)C(NC(=0)C(NC(C1=NOC(C)=C1)=0)C1CCCC1)CC1C
=CC(F)=CC=1)CC1C(=0O)NCCH1

Exclude substructures:
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Sequence 0, Confidence: 0.77

Metadata:
Warnings: 'ERROR MESSAGE'

Step 1
Type: Carboxylic acid + amine condensation, Confidence: 0.829
CCOC(=0)/C=C/C(CC1CCNC1=0)NC(=0)C(N)Cc1ccc(F)cc1.Cc1cc(C(=0)NC(C(=0)0O)c2CcCCC

2)no1.CN(C)C(On1nnc2cccnc21)=[N+](C)C.F[P-](F)(F)(F)(F)F.CN(C)C=0>>CCOC(=0)/C=C/C(
CC1CCNC1=0)NC(=0)C(Cc1ccc(F)cc1)NC(=O)C(NC(=0O)c1cc(C)on1)C1CCCC1

\,
N
/

/0
' A
QAW >\\(\©\F 0 N—0 X
v o N, o Hm/&)\ EN:[
HN > \ + +
P 23 o ! <
<0

N

N—_

/

e
\ D
0
5
)

N+ Rr
FF
N
H

Step 2
Type: Undefined, Confidence: 0.0

CCOC(=0)/C=C/C(CC1CCNC1=0)NC(=0)C(N)Cc1ccc(F)cc1>>CCOC(=0)/C=C/C(CC1CCNC1=
O)NC(=0)C(N)Cc1ccc(F)cct

o o
HN 0 HN (0]
F F
NH NH- e,
3 = \
o o
<O <O

Type: Amide Schotten-Baumann, Confidence: 0.929

Cc1cc(C(=0)Cl)no1.NC(C(=0)0)C1CCCC1>>Cclce(C(=0)NC(C(=0)0)C2CCCC2)nol

. ’7“0 W NH,
Ho N y v/ HO,
_— +
[} o Zr/b
Cl
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Information about the retrosynthesis

Created On: 2019-09-30T15:20:05.435000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: CCOC(/C=C/C(NC(C(NC(C(C1CCCC1)NC(C1=NOC(C)=C1)=0)=0)CC1C=CC(F)=CC=1
)=0)CC1C(=0)NCC1)=0

MSSR: 15

FAP: 0.6

MRP: 50

SbP: 3

Available smiles:

Exclude smiles: CCOC(/C=C/C(NC(C(NC(C(C1CCCC1)NC(C1=NOC(C)=C1)=0)=0)CC1C=CC(F)
=CC=1)=0)CC1C(=0)NCC1)=0

Exclude substructures:
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Sequence 0.0805, Confidence: 0.121

Step 1
Type: Carboxylic acid + amine condensation, Confidence: 0.829
CCOC(=0)/C=C/C(CC1CCNC1=0)NC(=0)C(N)Cc1ccc(F)cc1.Cc1cc(C(=0)NC(C(=0)0O)c2CcCcCC

2)no1.CN(C)C(On1nnc2ccenc21)=[N+](C)C.F[P-](F)(F)(F)(F)F.CN(C)C=0>>CCOC(=0)/C=C/C(
cc1 CCNC1-O)NC(=O)C(Cc1ccc(F)cc 1)NC(=0)C(NC(=0)c1cc(C)on1)C1CCCC1

N
H

N—_

/

Step 2
Type: N-Boc deprotection, Confidence: 0.607

CCOC(=0)/C=C/C(CC1CCNC1=0)NC(=0)C(Cc1ccc(F)cc1)NC(=0)OC(C)(C)C.O=C(O)C(F)(F)F>
>CCOC(=0)/C=C/C(CC1CCNC1=0)NC(=0)C(N)Cc1ccc(F)cct

HN o) w
NH O\, N . i
——HN o + OH
\ q p
[o} N 0. 0
0 H
; T <

F

Type: Amide Schotten-Baumann, Confidence: 0.929
Cc1cec(C(=0)Cl)no1.NC(C(=0)0)C1CCCC1>>Cc1cec(C(=0)NC(C(=0)0)c2CCCC2)no1

PSRN eEr e

Step 3
Type: Carboxylic acid + amine condensation, Confidence: 0.836
CCOC(=0)/C=C/C(N)CC1CCNC1=0.CC(C)(C)OC(=O)NC(Cc1ccc(F)cc1)C(=0)O.CCN(C(C)C)C(

C)C.CN(C)C(On1nnc2ccenc21)=[N+](C)C.F[P-J(F)(F)(F)(F)F.CICCI>>CCOC(=0)/C=C/C(CC1CC
NC1=0)NC(=0)C(Cc1ccc(F)cc1)NC(=0)OC(C)(C)C
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N,
N\

O__o
X
N i 0 i o Y E:/L N \ r .
N\ > N N o
HN 0 . — 0 . Y >< N . NP S RN
N NH ° FF
N o HA F Ho™ o
o] H Y X
0
.

N—

Step 4
Type: Ketone reductive amination, Confidence: 0.855

CCOC(=0)/C=C/C(=0)CC1CCNC1=0.CC(=0)[O-].[NH4+].CO.[BH3-]C#N.[Na+]>>CCOC(=0)/C=
C/C(N)CC1CCNC1=0

o o
o o o
N\ N\,
o = —> o = + )\ + NH} + —OH + HB—=N + Na*
o
HN NH o NH

Step 5

Type: Alcohol to ketone oxidation, Confidence: 0.962

CCOC(=0)/C=C/C(0)CC1CCNC1=0.CICCI.[Mn+4].[O-2].[0-2]>>CCOC(=0)/C=C/C(=0)CC1CCN
C1=0

0 0
0 0
NoNF T o N\F + Ol n® + 0% + 0%
I NH o NH

Step 6
Type: O-TBS deprotection, Confidence: 0.843

CCOC(=0)/C=C/C(CC1CCNC1=0)O[Si](C)(C)C(C)(C)C.C1CCOC1.CCCC[N+](CCCC)(CCCC)CC
CC.[F-]>>CCOC(=0)/C=C/C(0)CC1CCNC1=0

; X
Ao 7 R )
o — + + +F
o
o

Step 7
Type: Horner-Wadsworth-Emmons reaction, Confidence: 0.668

CC(C)(C)[Si](C)(C)OC(C=0)CC1CCNC1=0.C1CCOC1.CCOC(=0)CP(=0)(OCC)OCC.[H-].[Na+]>
>CCOC(=0)/C=C/C(CC1CCNC1=0)O[Si](C)(C)C(C)(C)C

\% o/ o= \5{7< . .
_Si—g / A O _~

d [\ P -
?\)\//\(o :>HNQ} + 5 + To\//\O/\ +H +Na
HN

0

o
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Step 8
Type: Aldehyde Dess-Martin oxidation, Confidence: 0.961

CC(C)(C)[Si](C)(C)OC(CO)CC1CCNC1=0.CC(=0)0I1(OC(C)=0)(0C(C)=0)OC(=0)c2ccccc21.C
ICCI>>CC(C)(C)[Si](C)(C)OC(C=0)CC1CCNC1=0

0
0= \s{7< HO \Si/7< 9
/ /
o — o ¥ /S >\\ NG|
HN HN O/\\O o
o
} } pin

Step 9
Type: O-Bn deprotection, Confidence: 0.961

CC(C)(C)[Si](C)(C)OC(COCcT1cccec1)CC1CCNC1=0.CO.[HH].[Pd]>>CC(C)(C)[Si](C)(C)OC(CO
)CC1CCNC1=0

Ho ~ Q\\
p b
— / +—OH + HH + Pd
HN o
HN
0

o

Step 10
Type: O-TBS protection, Confidence: 0.948

=C1NCCC1CC(0)COCc1cccec1.CC(C)(C)[Si](C)(C)Cl.c1c[nH]en1>>CC(C)(C)[Si](C)(C)OC(C
OCc1cccecc1)CC1CCNC1=0

O .
HQO}?‘/%:'@A ek ld

o

Step 11
Type: Ketone to alcohol reduction, Confidence: 0.971

=C(COCc1ccccc1)CC1CCNC1=0.CO.[BH4-].[Na+]>>0=C1NCCC1CC(0)COCc1cccccil

o] o]
@AO :’©Ao + —OH + BH; + Na'
HO NH o NH

Step 12
Type: N-Boc deprotection, Confidence: 0.858

CC(C)(C)OC(=0)N1CCC(CC(=0)COCc2ccccc2)C1=0.CICCI.O=C(O)C(F)(F)F>>0=C(COCc1ccc
cc1)CC1CCNC1=0
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@AOWNH o QJ\\/ mvm : OH

Step 13
Type: Unrecognized, Confidence: 0.918

C1CCOC1.CC(C)(C)OC(=0)N1CCCC1=0.C[Si](C)(C)[N-][Si](C)C)C.[Li+].O=C(CBr)COCc1ccc
cc1.C[Si](C)(C)[ N-][ Si](C)C)C.[Li+]>>CC(C)(C)OC(=0)N1CCC(CC(=0)COCc2ccccc2)C1=0

& o :»O " \S\H Y S s/\ﬂ
e T
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Information about the retrosynthesis

Created On: 2019-09-26T19:43:59.143000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product:
C1C=CC=CC=1/N=C1\S/C(=C/C2=C(C)N(CCN3CCOCC3)C(C)=C2)/C(=0)N\1C1CCcCccCC1
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles:
C1C=CC=CC=1/N=C1\S/C(=C/C2=C(C)N(CCN3CCOCC3)C(C)=C2)/C(=0)N\1iC1CcCcccC1
Exclude substructures:
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Sequence 0, Confidence: 0.0

Metadata:
Errors: 'ERROR MESSAGE!'

Step 1

Type: Unrecognized, Confidence: 0.0

Cclce(/C=C2/S/C(=N\c3ccccc3)N(C3CCCCC3)C2=0)c(C)n1CCN1CCOCC1>>Celce(/C=C2/S/C
(=N\c3cccee3)N(C3CCCCC3)C2=0)c(C)n1CCN1CCOCCT
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Information about the retrosynthesis

Created On: 2019-09-26T19:44:14.525000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: C1C(C)=CC(C)=CC=1NC1N=CC=C(N2C=C(CN3CC(O)CC3)C(C3CC3)=C2)N=1
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: C1C(C)=CC(C)=CC=1NC1N=CC=C(N2C=C(CN3CC(0)CC3)C(C3CC3)=C2)N=1
Exclude substructures:
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Sequence 0, Confidence: 0.887

Step 1
Type: Aldehyde reductive amination, Confidence: 0.983

Cc1cc(C)cc(Nc2ncce(-n3cc(C=0)c(C4CC4)c3)n2)c1.C1CCOC1.0C1CCNC1.[BH3-]C#N.[Na+]>
>Cc1cc(C)cc(Nec2ncee(-n3cc(CN4CCC(0)C4)c(C4CC4)c3)n2)c

Qﬁl J @ ﬁ) ®

X I i
7 N NN > ) \NJ\H + . +HD\OH+H33
HO. = —

E“

Step 2

—N + Na*

Type: Chloro N-arylation, Confidence: 0.977

Cc1cc(C)cc(Nc2ncee(Cl)n2)c1.0=Cc1c[nH]cc1C1CC1.CN(C)C=0.0=C([O-])[O-].[Cs+].[Cs+]>>
Cc1cc(C)cc(Nc2ncce(-n3cc(C=0)c(C4CC4)c3)n2)c1

@ Q:)@ Ao Lo
e e

Step 3
Type: Pyridone to chloropyridine, Confidence: 0.967
Cc1cc(C)cc(Ne2ncee(=0)[nH]2)c1.0=P(CI)(CI)CI>>Cc1cc(C)cc(Nc2nccec(Cl)n2)c1

Type: Alcohol to aldehyde oxidation, Confidence: 0.987
OCc1c[nH]cc1C1CC1.CICCI.O=[Mn]=0>>0=Cc1c[nH]cc1C1CC1

/ NH ; NH
V/Cﬁ =’V/C/ﬁ PN O
X0 OH
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Step 4
Type: Unrecognized, Confidence: 0.985
CCO.CSc1ncce(=0)[nH]1.Cc1cc(C)cc(N)c1>>Cc1cc(C)cc(Nc2nccc(=0)[nH]2)c1

A -
e

NZ" SNH NH,

N

Type: Ester to alcohol reduction, Confidence: 0.983

C1CCOC1.CCOC(=0)c1c[nH]cc1C1CC1.[Al+3].[H-].[H-].[H-].[H-].[Li+].[Al+3].[H-].[H-].[H-].[H-].[
Li+]>>0Cc1c[nH]ec1C1CC1

NH
NH |
/ Y
7 B )+ + AP +HH AH +H A+ H LT+ AP+ H +H +H +H + L
(0)
O O
OH \\
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Information about the retrosynthesis

Created On: 2019-10-01T14:15:14.332000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: CC1C=C(NC2N=C(N3C=C(C4CC4)C(CN4CC(0O)CC4)=C3)C=CN=2)C=C(C)C=1
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles: C1=CC=CC=C1

Exclude smiles: CC1C=C(NC2N=C(N3C=C(C4CC4)C(CN4CC(0)CC4)=C3)C=CN=2)C=C(C)C=1
Exclude substructures:
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Sequence 0, Confidence: 0.758

Metadata:
Errors: No predictions above FAP. Reduce FAP, increase MRP or inspect siblings.

Step 1
Type: Aldehyde reductive amination, Confidence: 0.983

Cc1cc(C)ecc(Ne2ncee(-n3cc(C=0)c(C4CC4)c3)n2)c1.C1CCOCT1.0C1CCNC1.[BH3-]C#N.[Na+]>
>Cc1cc(C)cc(Nc2ncecc(-n3cc(CN4CCC(0)C4)ec(C4CC4)c3)n2)ct

Qﬁi J @i Q

X \ i
e S @ W G Wy g W
HO = —
e _

Step 2

—N + Na*

Type: Alcohol to aldehyde oxidation, Confidence: 0.991

Cc1cc(C)cc(Nc2ncee(-n3cc(CO)c(C4CC4)c3)n2)c1.CICCI.O=[Mn]=0>>Cc1cc(C)cc(Nc2nccc(-
n3cc(C=0)c(C4CC4)c3)n2)ct

f I ﬁi: f J§ LELV

Step 3
Type: Ester to alcohol reduction, Confidence: 0.991

CCOC(=0)c1cn(-c2ccnc(Nc3cc(C)cc(C)c3)n2)cc1C1CC1.C1CCOC1.[AI+3].[H-].[H-].[H-].[H-].[L
i+]>>Cc1cc(C)cc(Nc2nccc(-n3cc(CO)c(C4CC4)c3)n2)ct

NN
=
\)\ N7 N N O N apr e am s 41 41
I N N N e 74 N + + AP HH +H +H +H +L
H — (0]
_J
(6]

HO

Step 4
Type: Chloro N-arylation, Confidence: 0.947

CCOC(=0)c1cn(-c2ccnc(Cl)n2)cc1C1CC1.Cc1cc(C)cc(N)c1.Cl>>CCOC(=0)c1cn(-c2ccnc(Nc3
cc(C)cc(C)c3)n2)cciCi1CC1
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J§ ﬁl L
—
7/ N N/)\H ah N CIJr\(?/+r|c|

o NH,

Step 5
Type: Chloro N-arylation, Confidence: 0.961

CCOC(=0)c1c[nH]cc1C1CC1.CS(C)=0.Clc1ccnc(CI)n1.0=C([O-])[O-].[K+].[K+]>>CCOC(=0)c1
cn(-chcnc( CI)n2)cc 1C1CC1

al
J N o) on
— => + IS! + N /& PR K
N o~ o

=
o] N

Type: Nitro to amino, Confidence: 0.965

Cc1 cc(C)cc([N+](—O)[O-])c1 [HH].[Ni]>>Cc1cc(C)cc(N)c1

o\ /
\©/ > + HH + Ni
NH,

Step 6
Type: lodo Suzuki coupling, Confidence: 0.98

CCOC(=0)c1c[nH]cc1l.C1CCC(P(C2CCCCC2)C2CCCCC2)CC1.CC(=0)[0-].CC(=0)[O-].[Pd+2].
Cc1cceece1.0.0=P([O- ])([ O-])[O-].[K+].[K+].[K+].OB(0)C1CC1>>CCOC(=0)c1c[nH]cc1C1CC1

O\ /O o) OH
H,0 \\P (o8 é
+ + + + - P—O" + K"+ KK+
)\ )\ Pd’ ’ o)\ K K K HO”
o N/

Type: Undefined, Confidence: 0.0
Cc1cc(C)ece([N+](=0)[O-])c1>>Cci1ce(C)cc([N+](=0)[O-])c1

Oxy® Ox®
JoRmpoN
Step 7
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Type: Amino to iodo, Confidence: 0.975
CCOC(=0)c1c[nH]cc1N.CI.0.0=N[O-].[Na+].[I-].[K+]>>CCOC(=0)c1c[nH]cc1l

/ NH / NH
| % HN % _
— + HCl + H,0 + O O + Nat + 17 + k7
(0] o (0]

S N

Step 8
Type: Nitro to amino, Confidence: 0.983

CCOC(=0)c1c[nH]cc1[N+](=0)[0-].CCO.[C].[Pd]>>CCOC(=0)c1c[nH]cc1N

NH _
/ P Q
HN Y% ’,\o N=0
> 7 +N_O+cC+Pd
o]
o \\ N
H

Step 9
Type: Fischer-Speier esterification, Confidence: 0.987

=C(0)c1c[nHcc1[N+](=0)[O-].CCO.0=S(=0)(0)0>>CCOC(=0)c1c[nH]cc[N+](=0)[O-]
/\o 0 o\NEO H )
o \ / + \/OH + /\\S—OH
@ o=/ on 1
N ‘N\ OH
H o O

Step 10
Type: CO2H-Me deprotection, Confidence: 0.963
COC(=0)c1c[nH]cc1[N+](=0)[0O-].C1CCOC1.0.[Li+].[OH-]>>0=C(0O)c1c[nH]cc1[N+](=0)[O-]

N HN
\ / N\ \ 0
s + + H,0 + Li* + HO®
—f H o
O=N O 04N+\ ) o)
0 O

\
o

Step 11
Type: Undefined, Confidence: 0.0
COC(=0)c1c[nH]cc1[N+](=0)[O-]>>COC(=0)c1c[nH]cc1[N+](=0)[O-]
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Information about the retrosynthesis

Created On: 2019-10-01T14:26:41.757000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: CC1C=C(NC2N=C(N3C=C(C4CC4)C(CN4CC(0O)CC4)=C3)C=CN=2)C=C(C)C=1
MSSR: 15

FAP: 0.6

MRP: 50

SbP: 3

Available smiles: C1=CC=CC=C1

Exclude smiles: CC1C=C(NC2N=C(N3C=C(C4CC4)C(CN4CC(0)CC4)=C3)C=CN=2)C=C(C)C=1
Exclude substructures:
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Sequence 0, Confidence: 0.406

Metadata:
Warnings: The retrosynthesis did not complete. Try increasing MSSR.

Step 1
Type: Aldehyde reductive amination, Confidence: 0.983

Cc1cc(C)ecc(Ne2ncee(-n3cc(C=0)c(C4CC4)c3)n2)c1.C1CCOCT1.0C1CCNC1.[BH3-]C#N.[Na+]>
>Cc1cc(C)cc(Nc2ncecc(-n3cc(CN4CCC(0)C4)ec(C4CC4)c3)n2)ct

/(\‘N /ij\ i
/N \N)\H > J N/(N\)\H +{ o S+HD\OH+H3B’ —N + Na*
HO. = —

O -

Step 2

Type: Alcohol to aldehyde oxidation, Confidence: 0.991
Cc1cc(C)cc(Ne2ncee(-n3cc(CO)c(C4CC4)c3)n2)c1.CICCI.O=[Mn]=0>>Cc1cc(C)cc(Nc2nccc(-

n3cc(C=0)c(C4CC4)c3)n2)c1
/@\ + ON_C+ Oy 2°

a0,
D? 9 Dﬁ 9§
o= HO

Step 3
Type: Mesyl N-arylation, Confidence: 0.986

CS(=0)(=0)c1ncce(-n2cc(CO)c(C3CC3)c2)n1.Cec1ce(C)ce(N)c1>>Ccelce(C)ecec(Ne2nece(-n3ce(
CO)c(C4CC4)c3)n2)c1

OH
Z N
PN A -
E—S +
SN N N /SYN\ N/
= N‘ _ NH,
HO

Step 4
Type: Sulfanyl to sulfonyl, Confidence: 0.908

CSc1ncce(-n2cc(CO)c(C3CC3)c2)n1.CO.0.0=S([0-])O0.[K+]>>CS(=0)(=0)c1nccc(-n2cc(CO)
c¢(C3CC3)c2)nt
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) /(\N
\
— \)\/ OQ/O\
o

0

N
W‘/\ _
NF HO

N

/S

Type: Nitro to amino, Confidence: 0.965

Cc1cc(C)cc([N+](=0)[O-])c1.[HH].[Ni]>>Cc1cc(C)cc(N)c1

Oxn®
o /@\ + HH + Ni

NH,

Step 5
Type: Ester to alcohol reduction, Confidence: 0.985

COC(=0)c1cn(-c2ccnc(SC)n2)cc1C1CC1.C1CCOC1.[AI+3].[H-].[H-].[H-].[H-].[Li+]>>CSc1ncce(
-n2cc(CO)c(C3CC3)c2)n1

X
= e
\)\/ N N S
7 N N ST —— // +{ D AP HH HH HH +H L
— o
o}
HO / %

Type: Undefined, Confidence: 0.0
Cc1cc(C)cc([N+](=0)[O-])c1>>Cc1cc(C)cc([N+](=0)[O-])c1

Step 6

Type: Chloro N-arylation, Confidence: 0.957

COC(=0)c1c[nH]cc1C1CC1.CSc1nccc(Cl)n1.CC#N.O=C([O-])[O-].[Cs+].[Cs+]>>COC(=0)cicn
(-c2ccnc(SC)n2)cc1Ci1CC1

fN
/N N/)\S/ 0 Ay
_ E + J\ +
o \ N SN
o NH

/o

o
=N+ /& +Cs'+Cs
0 o

Step 7
Type: Fischer-Speier esterification, Confidence: 0.991

=C(0O)c1c[nH]cc1C1CC1.C0O.0=S(=0)(0)0O>>COC(=0)c1c[nH]cc1C1CC1
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NH
[o} / P A
E +—OH + O;SfoH
o A \OH
\ OH

NH o

Type: Hydroxy to chloro, Confidence: 0.989
CSc1ncce(=0)[nH]1.0=P(CI)(CI)CI.[Na+].[OH-]>>CSc1nccc(Cl)n1

= N Z N O\\
o J\ — J\ P R
cl N >N S

|
a

Step 8
Type: CO2H-Et deprotection, Confidence: 0.981
CCOC(=0)c1c[nH]cc1C1CC1.C1CCOC1.0.[Li]O>>0=C(0O)c1c[nH]cc1C1CC1

NH
i NH [ p
¥ / \
— + +H,0 + Li—OH
o7 TOoH 0 T\ ¢

Type: S-methylation, Confidence: 0.977
=c1cc[nH]c(=S)[nH]1.CI.CO.0O.[Na+].[OH-]>>CSc1nccc(=0)[nH]1

o}
Z N
J\/:» HN ‘+—|+—0H+HZO+Na*+HO’
Y S )\
H s N
H

Step 9
Type: N-Boc deprotection, Confidence: 0.911

CCOC(=0)c1cn(C(=0)OC(C)(C)C)cc1C1CC1.CICCI.O=C(O)C(F)(F)F>>CCOC(=0)c1c[nH]cc1C
1CC1

Type: Unrecognized, Confidence: 0.794
CCOC(=0)/C=C/N(C)C.CO.C[O-].[Na+].NC(N)=S>>0=c1cc[nH]c(=S)[nH]1

S

0
HN ‘ :>\/OY\VN\+—OH+—0’+NB*+ )k
2\ HANT NH,
S N o
H
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Step 10
Type: lodo Suzuki coupling, Confidence: 0.846

CCOC(=0)c1¢cn(C(=0)OC(C)(C)C)cc1l.C1CCC(P(C2CCCCC2)C2CCCCC2)CC1.CC(=0)[0-].CC(
=0)[0-].[Pd+2].Cc1cccect.0.0=P([O-])([O-])[O-].[K+].[K+].[K+].0B(0)C1CC1>>CCOC(=0)c1c
n(C(=0)OC(C)(C)C)cc1C1CC1

Q

|
[0}
o A\ - OJ\E% O\p/o o o A &
N > N + + )\+ 2\+Pd2*+ +H20+0./P\707+K*+K‘+K*+HO/B
%o %o o o o W
$ )T © )f

Type: Undefined, Confidence: 0.0
CCOC(=0)/C=C/N(C)C>>CCOC(=0)/C=C/N(C)C

\/OY\V’L\ — \/OY\/A‘\
Step 11

Type: N-Boc protection, Confidence: 0.978
CCOC(=0)c1c[nH]cc1l.C1CCOC1.CC(C)(C)OC(=0)OC(=0)OC(C)(C)C.[H-].[Na+]>>CCOC(=0)c
1en(C(=0)OC(C)(C)C)cc1l

0 |

NH
/
N
/\o)l\@ |/% . O . XOTOTOX T
%o o o\\ o o o

(¢}

Step 12
Type: Amino to iodo, Confidence: 0.975
CCOC(=0)c1c[nH]cc1N.CIl.0.0=N[O-].[Na+].[I-].[K+]>>CCOC(=0)c1c[nH]cc1l

/ NH / NH
I % HN % _
_— +HCL+ H0 + O O+ Na* + 17 + K
o ‘i\ o 0\\

Step 13
Type: Nitro to amino, Confidence: 0.983

CCOC(=0)c1c[nH]cc1[N+](=0)[O-].CCO.[C].[Pd]>>CCOC(=0O)cic[nH]cc1N

NH _
/ 7
HA % ’\O N=0
> +x_OH+c+pd
. B
(o] \\ N
H
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Step 14
Type: Fischer-Speier esterification, Confidence: 0.987

O=C(0O)c1c[nH]cc1[N+](=0)[O-].CCO.0=S(=0)(0)O>>CCOC(=0)c1c[nH]cc1[N+](=0)[O-]

O QO H
\ N
/\o V=0 @ N
OH —
7 — + M+ O;Si OH
O=nN" OH OH
N \
H 0] o

Step 15
Type: CO2H-Me deprotection, Confidence: 0.963
COC(=0)c1c[nH]cc1[N+](=0)[0-].C1CCOC1.0.[Li+].[OH-]>>0=C(0O)c1c[nH]cc1[N+](=0)[O-]

i HN: \
\ /) N SN .
E e + +H,0 + Li* + HO
o=n* OH _N' o o
NS
o "o

\
(0]

S 184



Information about the retrosynthesis

Created On: 2019-09-26T19:44:27.917000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product:
C1(CC(C)(C)NC(C)(C)C1)N(C)C1C=CC(C2C=CC(C(CNC(C3CCI)=0)0)=CC=20C)=NN=1
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles:
C1(CC(C)(C)NC(C)(C)C1)N(C)C1C=CC(C2C=CC(C(CNC(C3CCI)=0)0)=CC=20C)=NN=1
Exclude substructures:
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Sequence 0, Confidence: 0.87

Step 1
Type: Chloro Suzuki-type coupling, Confidence: 0.959
CN(c1cec(Cl)nn1)C1CC(C)(C)NC(C)(C)C1.COc1cc(C(O)CNC(=0)C2CC2)ccc1B10C(C)(C)C(C)(

C)01>>CO0c1cc(C(0)CNC(=0)C2CC2)ccc-c1cee(N(C)C2CC(C)(CINC(C)(C)C2)nn1

H
N

Cl N

N
0
N o
o

P
/N|N%N > + i
%O Q%H ]
N HO /
| oH

Step 2
Type: Chloro N-arylation, Confidence: 0.972
CCN(C(C)C)C(C)C.CNC1CC(C)(C)NC(C)(C)C1.Clc1cce(Cl)nn1>>CN(c1ccc(Cl)nn1)C1CC(C)(C)

Nc(c)(c)ct
Cl N%N

| N Y Ch_ _N
" > HN | %N
N + +
N Cl
H

N
H

Type: Bromo Miyaura boration, Confidence: 0.967

COc1cc(C(O)CNC(=0)C2CC2)ccc1Br.CC(=0)[O-].[K+].CC1(C)OB(B20C(C)(C)C(C)(C)02)OC1(
C)C>>COc1cc(C(O)CNC(=0)C2CC2)ccc1B10C(C)(C)C(C)(C)O1

0

0 ﬁA

0 0 NH o RN
A o — - Joee T
0 0
N 0 A OoH °
HO |

Br

Step 3

Type: Amide Schotten-Baumann, Confidence: 0.965
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C1CCOC1.CCN(C(C)C)C(C)C.COc1cc(C(O)CN)ccc1Br.0=C(Cl)C1CC1>>COc1cc(C(O)CNC(=0
)C2CC2)ccc1Br

oﬁA
) =’Q+VTY+/O 'y
Br

- OH

OH

Br
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Information about the retrosynthesis

Created On: 2019-09-30T15:45:28.894000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product: COC1C=CC(CN(C(C)C)C(N2N=C(S(C3CC4CC3CC4)(=0)=0)N=C2)=0)=CC=1
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles: COC1C=CC(CN(C(C)C)C(N2N=C(S(C3CC4CC3CC4)(=0)=0)N=C2)=0)=CC=1
Exclude substructures:
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Sequence 0, Confidence: 0.81

Step 1
Type: Amide Schotten-Baumann, Confidence: 0.949

COc1cecc(CN(C(=0)CI)C(C)C)cc1.0=S(=0)(c1nc[nH]n1)C1CC2CCC1C2.c1ccncc1>>COc1ccc(
CN(C(=0)n2cnc(S(=0)(=0)c3cc4ccc3c4)n2)C(C)C)cct

\

0]

Step 2
Type: Unrecognized, Confidence: 0.964

C1CCOC1.COc1ccc(CNC(C)C)cc1.0=C(OC(CI)CI)CI)OC(CI)(CI)CI>>COc1ccc(CN(C(=0)CI)C(
C)C)cci

=0 TR

Type: Sulfanyl to sulfonyl, Confidence: 0.954
¢1nc(SC2CC3CCC2C3)n[nH]1.C0O.0.0=S([0-])00.[K+]>>0=S(=0)(c1nc[nH]n1)C1CC2CCC1C

2
HN NH
/- \\ /A
Nao N N __N
Os_ O
NS5 UNOH |
o———> < + —OH + H,0 + | +K

= _
@/ ¢ @/ O
(0]
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Step 3
Type: Unrecognized, Confidence: 0.93

Cclccc(S(=0)(=0)0Cc2cCc3cCC2C3)cc1.Sc1nc[nHIn1>>c1nc(SC2CC3CCC2C3)n[nH]1

NH
7\ o
N N \ N
Y o0=S HS N
f—
[ ; ]/ > @/ 0 N
Step 4

Type: Sulfonic ester Schotten-Baumann, Confidence: 0.998

Cc1cce(S(=0)(=0)Cl)cc1.0C1CC2CCC1C2>>Cc1cec(S(=0)(=0)0C2CC3CCC2C3)cc
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Information about the retrosynthesis

Created On: 2019-09-26T19:44:51.971000

Model: MolecularTransformer_v2.0_R-Inchi-MolecularTransformer_v2.0_F

Product:
N1C2=C(CCC2)C(NC2=NNC(C3CCCC3)=C2)=NC=1N1CCCC1C(N1CCN(C(CC)=0)CC1)=0
MSSR: 15

FAP: 0.75

MRP: 20

SbP: 2

Available smiles:

Exclude smiles:
N1C2=C(CCC2)C(NC2=NNC(C3CCCC3)=C2)=NC=1N1CCCC1C(N1CCN(C(CC)=0)CC1)=0
Exclude substructures:
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Sequence 0, Confidence: 0.703

Metadata:
Warnings: 'ERROR MESSAGE'

Step 1

Type: Alkene hydrogenation, Confidence: 0.902

CCC(=0O)N1CCN(C(=0)C2CCCN2c2nc3c(c(Nc4cc(C5=CCCC5)[nH]n4)n2)CCC3)CC1.CCO.[Pd]

>>CCC(=0)N1CCN(C(=0)C2CCCN2c2nc3c(c(Ncdcc(C5CCCC5)[nH]n4)n2)CCC3)CC1
¢ ¢
4 4

0 S © +~_-H + pd

N N N N
T T
N N
HN HN
aS AOaS
N N

~NH ~NH

Step 2

Type: N-SEM deprotection, Confidence: 0.779

CCC(=0)N1CCN(C(=0)C2CCCN2c2nc3c(c(Nc4cc(C5=CCCC5)n(COCC[Si](C)(C)C)n4)n2)CCC
3)CC1.CICCI.O=C(O)C(F)(F)F>>CCC(=0)N1CCN(C(=0)C2CCCN2c2nc3c(c(Nc4cc(C5=CCCC5)

[nH]n4)n2)CCC3)CC1
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Step 3
Type: Undefined, Confidence: 0.0
CCC(=O)N1CCN(C(=0)C2CCCN2c2nc3c(c(Nc4cc(C5=CCCC5)n(COCC[Si](C)(C)C)n4)n2)CCC

3)CC1>>CCC(=0)N1CCN(C(=0)C2CCCN2c2nc3c(c(Ncdcc(C5=CCCC5)n(COCC[SI](C)(C)C)nd)
n2)Ccc3)ccl

O
N N N N
g g
NS NS
HN HN
OaS A0S
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Sequence 0, Confidence: 0.583

Metadata:
Warnings: The retrosynthesis could not be finished: try increasing the number of steps or start a
new one for the missing molecules.

Step 1
Type: Unrecognized, Confidence: 0.976

FC(F)(F)c1c(-c2cc(Cl)nc(N3CCOCC3)n2)c[nH]c2nccc1-2.C1COCCN1>>FC(F)(F)c1c(-c2cc(N3
CCOCC3)nc(N3CCcOCC3)n2)c[nH]c2nccc1-2

) )

H
F F N.
N‘)\N N — N‘)\N N [j
(\N = BN N cr = AN N (0]
O\) | =N | =N

N N
H H

Step 2
Type: Chloride salt formation, Confidence: 0.96

Oc1cc(-c2c[nH]e3nccc-3c2C(F)(F)F)nc(N2CCOCC2)n1.CC#N.O=P(CI)(CI)Cl.[Na+].[OH-]>>FC(
F)(F)c1c(-c2cc(Cl)nc(N3CCOCC3)n2)c[nH]c2nccc1-2

@

)\ f
F
N‘ NN F :>(\
cl = ‘\ N\ [¢
=~
N

N
H

N\
+——=—N+ CI/Fifcl +Na* +HO™
Cl

Step 3

Type: Unrecognized, Confidence: 0.973

Oc1cc(-c2c[nH]e3nccc-3c2C(F)(F)F)nc(Cl)n1.C1COCCN1>>0c1cc(-c2c[nH]c3nccc-3¢c2C(F)(F)
F)nc(N2ccocc2)n1

Step 4
Type: Methoxy to hydroxy, Confidence: 0.958

COc1cc(-c2c[nH]c3nccc-3c2C(F)(F)F)nc(Cl)n1.BrB(Br)Br.CICCI>>0c1cc(-c2c[nH]c3nccc-3c2
C(F)(F)F)nc(CI)n1
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Step 5
Type: Unrecognized, Confidence: 0.944

COc1cc(-c2en([Si](C(C)C)(C(C)C)C(C)C)c3nccc-3c2C(F)(F)F)nc(Cl)n1.C1CCOC1.CCCC[N+](C
Ccc)(cccce)cceceC.[F-]>>C0c1cc(-c2c[nH]c3nccc-3¢c2C(F)(F)F)nc(Ci)n1

~o R
F . N‘ F f
N e )\/
| cl N X N\ ~
o N LA +<:}/\/\W :
= >\SiY oM
H &y
Step 6

Type: lodo Suzuki coupling, Confidence: 0.862

cc(c)[sijic(c)c)(c(c)C)nicc(l)c(C(F)(F)F)c2ccnc1-2.COc1cc(B20C(C)(C)C(C)(C)O2)nc(CI)n1
.C1COCCO1.0.0=C([O-])[O-].[Na+].[Na+].[CI-].[CI-].[Pd+2].c1ccc(P(c2ccccc2)c2ccececc2)ccl.c
1ccc(P(c2cccecc2)c2ccecec2)cc1>>CO0c1cc(-c2en([Si](C(C)C)(C(C)C)C(C)C)c3nccc-3c2C(F)(F)
F)nc(CI)n1

o
E

: A
A D o LR M Lo PR
(= YYY (yenoe I omons @ @

>\S'T/ F FI a

Step 7
Type: Chloro Miyaura boration, Confidence: 0.82

C1C0CCO1.CC(=0)[0-].[K+].CC1(C)OB(B20C(C)(C)C(C)(C)02)OC1(C)C.COc1cc(Cl)nc(Ci)n1.
CICCI.CC(=0)[O-].[K+]>>COc1cc(B20C(C)(C)C(C)C)O2)nc(Cl)n1

\?:,[j )\+K+:): :(: N N *C'VC'*OJ\*K*

C\
C
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Sequence 0, Confidence: 0.255

Metadata:
Warnings: The retrosynthesis could not be finished: try increasing the number of steps or start a
new one for the missing molecules.

Step 1
Type: Unrecognized, Confidence: 0.875

CC(=0)OC1CC(CN(Cc2ccccc2)C(=0)CC2CCCc3cc(OCcdcceccd)cecc32)CC10C(C)=0.CO.[Na
+].[OH-]>>0=C(CC1CCCc2cc(OCc3ccccc3)ccc21)N(Cci1cccecc1)CC1CC(0)C(0)C1

\/(0
HO N o N
0 Q 0 .
HO E——— >,,0 + —OH + Na* + HO
(0] (6]

Step 2
Type: Unrecognized, Confidence: 0.762

CC(=0)OC1CC(CNCc2ccccc2)CC10C(C)=0.0=C(0)CC1CCCc2cc(OCc3ccccc3)ccc21>>CC(=
0)OC1CC(CN(Cc2ccccc2)C(=0)CC2CCCc3cc(OCc4cceceecd)ccc32)CC10C(C)=0

— o
~ T o
0

Step 3
Type: Unrecognized, Confidence: 0.771

CC(=0)0C1CC(C=0)CC10C(C)=0.CC(=0)O[BH-](0OC(C)=0)OC(C)=0.[Na+].CC(=0)O[BH-](OC
(C)=0)0OC(C)=0.[Na+].CICCI.NCc1ccccc1>>CC(=0)OC1CC(CNCc2ccccc2)CC10C(C)=0
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>f.0
P o NH,
o 0 (I) o o (IJ o
— + B )J\ +Na* + B )J\ +Na'+ ON_Cl+
©\/H O}/\ 0/b\4 ° oo 07H>0
A

Ao Ao

(0]

Type: Unrecognized, Confidence: 0.948

N#CCC1CCCc2cc(OCc3ccccc3)ccec21.CCO.[Na+].[OH-]>>0=C(0)CC1CCCc2cc(OCc3cccce3)
ccc21

OH
N,
X
(o}
— +_-% + Na* + HO™
O/\© 0~ \( j

Step 4
Type: Separation, Confidence: 0.917

CC(=0)OC1CC(CO)CC10C(C)=0.CICCI.CL[Cr+].[O-].[0].[O].c1ccncc1>>CC(=0)0C1CC(C=0)
CC10C(C)=0

>::O >::O
O, O, N\
o——> oH+C'\/O+HC|+Cr"+O’+oz'+oz'+|
Y =
(0] (o]
=N BN

Type: Williamson ether synthesis, Confidence: 0.978

N#CCC1CCCc2cc(0O)ccc21.BrCciccccc1.CC(C)=0.0=C([O-])[O-].[K+].[K+]>>N#CCC1CCCc2c
¢(OCc3cccee3)cec21

NN
X N
X Br
o] o
> + +)J\+ /g +KT+K
o [¢]
O
OH

Step 5
Type: Unrecognized, Confidence: 0.894

CC(=0)0cC1CC(C(=0)0)CC10C(C)=0.B.Cc1CCOC1.C1CCOC1>>CC(=0)0C1CC(CO)CC10C(C)
=0
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(0]
o)
0, o o\“/
> BH { P )
OH o + Bh; + o + o
o
O
OH

A

o]

Type: Methoxy to hydroxy, Confidence: 0.98
COc1ccc2c(c1)CCCC2CC#N.BrB(Br)Br.CICCI.O>>N#CCC1CCCc2cc(0O)ccc21

X O
Br
| Cl Cl 4+ H,0
> + B L N
Br-” Br
N
OH XN

Step 6

Type: O-Ac protection, Confidence: 0.88
=C(0)C1CC(0)C(0)C1.CC(=0)0C(C)=0.0=S(=0)(0)0>>CC(=0)0C1CC(C(=0)0)CC10C(C)=

o

o% Q OH
0o [0)
\“/ HO 0 N\
7 o+ + éS—OH
o 07
(0] (0] OH
HO
(0]
OH

Type: Chloro Kolbe nitrile synthesis, Confidence: 0.977
COc1ccc2¢(c1)CCCC2CCI.CN(C)C=0.[C-]#N.[K+]>>COc1ccc2c(c1)CCCC2CC#N

A0 e
AN/
> +0 +C=N+K*
S cl

Step 7
Type: Unrecognized, Confidence: 0.952
0=C10C2CC1CC20.0.[Na+].[OH-]>>0=C(0)C1CC(0)C(0)C1

OH

o]
HO
o0———> + H,0 + Na* + HO™
o]
HO

HO

Type: Hydroxy to chloro, Confidence: 0.986

S 198


Philippe Schwaller  
S 198


COc1ccc2c(c1)CCCC2C0.0=S(CI)CI>>COc1ccc2c(c1)CcCCC2CCI
A O
Cl
Cig — CEE v 4
o o
Cl OH

Step 8
Type: O-Bn deprotection, Confidence: 0.837
=C10C2CC1CC20Cc1ccccc1.CO.[HH].[Pd]>>0=C10C2CC1CC20

o)
o
/@V& —> O 4+ —OH+HH +Pd
fo) (0]
HO

Type: Methoxy to hydroxy, Confidence: 0.986
B.C1CCOC1.COc1ccc2e(c1)CCCC2C(=0)0O>>COc1ccc2c(c1)CCCC2CO

A0 A0
—— BH; + ( \ +
(0)
OH (o) OH
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Sequence 0, Confidence: 0.609

Metadata:
Warnings: The retrosynthesis could not be finished: try increasing the number of steps or start a
new one for the missing molecules.

Step 1

Type: Unrecognized, Confidence: 0.798

CC(=0)C[C@@H](c1ccccc)c1c(OCc2cccec2)c2cceccc20oc1=0.CCOC(C)=0.[Pd]>>CC(=0)C[C
@@H)](c1ccceel)c1c(O)c2ccecec2oc1=0

Step 2
Type: Unrecognized, Confidence: 0.962

CON(C)C(=0)C[C@@H](c1ccccel)c1ec(OCc2ccccc2)c2ccccc2oc1=0.[CH3].[CI-].[Mg+].C1CC
OC1.[CH3].[CI-].[Mg+]>>CC(=0)C[C@ @H](c1ccccc1)c1c(OCc2ccccec2)c2cccec2oc1=0
0.

(0]

+ CHy + CI” + Mg* + ( )+ CH; + CI” + Mg*

(0]

Step 3

Type: Unrecognized, Confidence: 0.921

=C(0)C[C@@H](c1cccecl)e1c(OCc2cccec2)c2cceccc20c1=0.CCN(CC)CC.CCN=C=NCCCN(
C)C.CI.CNOC.CI.CcICCIl.On1nnc2ccccc21>>CON(C)C(=0)C[C@ @H](c1ccceel)c1c(OCc2ccccee
2)c2cccec2oc1=0

N\ N\

NN o Y

+ ﬁ + XIS R+ SN+ He + O C /
H N

SN \ \
OH

Step 4

Type: Unrecognized, Confidence: 0.948
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CC(C)(C)OC(=0)C[C@@H)](c1ccccel)ec1c(OCc2cccec2)c2ccecc20c1=0.CICCI.O=C(O)C(F)(F)
F>>0=C(0)C[C@@H)](c1ccccc1)c1e(OCc2ccececc2)c2ccecc2oc1=0

Step 5
Type: Unrecognized, Confidence: 0.908
CC(C)(C)OoC(=0)Cc[C@@H)](c1ccccel)ec1c(O)c2ecccec2oc1=0.BrCeciceccec1.CC(C)=0.0=C([O-]
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