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@) 5 mol% ACT

aqueous

ol carbonate buffer
(95.2% ee) constant current
LEV-CH,OH
Format” pHE’
Stirred batch 11 92
Flow, 9.0 1.2 91
undivided
Unstructured data can B |8
undivided

4  Flow, divided 8.0 0.6 23 N.D. N.D.
5 Flow, divided 9.0 0.6 92 83 >99

take ma ny forms “Conditions: 0.1 M (5 mimol) LEV-CH,OH, §mol 5 ACT, S0 L. of

carbonate buffer electrolyte (0.5 M; pH adjusted by varying the ratio
— of Na,CO;/NaHCO;), flow rate = 50 mL min™", rt. Variable constant
currents, set according to the current recorded at 0.7 V vs Ag/AgCl
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, during CV measurement at scan rate of S0 mV/s, corresponded to the
T following values: batch, I,,, = 50 mA; undivided flow, L, = 500 mA;

o

w

s """" divided flow, I.,, = 1000 mA. electrode dimensions = 10 cm? X 0.5
) cm. PpH controlled by using different ratios of NaHCO, and
Na,CO;. “'H NMR yields with DMSO as the internal standard.
YFaradaic Efficiency. “% ee ret = (ee of LEV-CO,H/ee of LEV-
CH,OH)*100; enantiomeric excess (ee) determined by HPLC. IThe
pH of the anode solution maintained by titration with 1.0 M NaOH
using a pH controller.
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Identification of Data Types
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Structuring of Data Types

"Document name': "Joe Bloggs - N3389/77-3",
e B "Date": "05/06/2003",
S Sl N SEG 5o “Molecules': true,
“Diagrams": false,
"Text": true,
"Tables": true,
“ocr_text": {
"textl": [

“"A soln of N 3589/76 , DMAP (1émg), EDC (281mg) in DCM (1@mL)",

"was added ¢ C6F50H (494 mg) in DCM (5 mL) and the reaction was",

“"stirred at RT for 5 in TLC. The reaction was diluted in DCM and washed in 0.1 M",
“citiric acid (x3), brine (x2). The organic layer was dried",

"over MgS04, filtered and the filtrate was concentrated in vaccuo"

‘g mL

I— S

2.3 Oleg b mg 0133 ool "SMILES™: {
‘ ' ; "moll": {
"smiles": "OC(CCC(C(NCC(C=(C1)=C(N=Cl0C2=CC=C(C(0C)=0)C=C2)=0)NC(OC(C)(C)C)=0)=0",
N 30B/2L AR (tbmg) (;D(;(ggmg) e DCH @) “confidence”: 0.94

oo obdod € WFro Ot Gima) Am Dem (5ml) omd 0, suacliim wes }
sheeed af BT 5 T e £ Y ndice td -W\O* Swa ’ :
bod gone . Fr iRt i e T\ st Table data": [
The  swoctowm 300 dil. b d T b omd  woanksd € o] M {
Givic & (*3)  brine (x4 The ovqomc  Lager cwan clinecl ”Ccmﬁound”:””m 3589/76",
over ["\cj’j:,q’ ; [iikved omd A Lol coan conambatid RMM :‘ 487",
SRR T g exuds FmﬁMﬁt ) o 8&%&0(ﬁ' ”Ouantlﬁy i 1.0 eq, 65} mg, 1.337 mTol
¢ 1.982 e . Hazard": "Unknown, toxic all routes",
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We're building a platform that unlocks the value in your unstrucutred data
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JSON Output Original Page
Document Name: 3MG132
Date: 3/12/92

N 25% /41-3
“Document name": “Joe Bloggs — N3389/77-3",

"Date": "05/06/2003",
"Molecules"
"Diagrams':

"Text":

“Tables'

"ocr_text":

"textl": [

C}. & \,',.A Huzard
"A soln of N 3589/76 , DMAP (16mg), EDC (281mg) in DCM (1@mL)",

"was added ¢ C6F50H (494 mg) in DCM (5 mL) and the reaction was",

“stirred at RT for 5 in TLC. The reaction was diluted in DCM and washed in @.1 M",
“citiric acid (x3), brine (x2). The organic layer was dried",

“over MgS04, filtered and the filtrate was concentrated in vaccuo"

{0 <{ (351 ma ¢ 2% mmol " u;,\”mic ol rates
J

2004 WAN ma ,Z.bjﬂ " (; L
4 T

Y,

"SMILES": {
"moll": {
"smiles": "OC(CCC{C(NCC(C=C1)=CN=C10C2=CC=C(C(0C)=0)C=C2)=0)NC(0C(C)(C)C)=0)=0",
"confidence": 0.94

tleq., 2%img 14 - Haembi csonliovedy Tvitet™
0 d‘
’.

senshad by olalymn

QML RU0 " fewide do reversitle P‘Q&f

}

}

"Table data": [

Odeg 16 mg o1z wamol Gt
{

“Compound™: “N 3589/76",

RMMU: 487",

"Quantity": "1.@ eq, 651 mg, 1.337 mmol",
"Hazard": "Unknown, toxic all routes",

A o\ of n2dl/3L Jmap Ctemg) EGC(JBMS) . DCH (@wL)
Weo obdey ©  CF;0M (M”‘"Q i D (o) awd Yo suack (WS
N 2 | Vi _— — sheved o BT Fr 5w e € Y mdicated ot Swm
Thic- snclion: was | il & ben omd  wonksd € 0| M
1 cikic G (»13) ) beine (7\1)9 T\"-‘ fa) {eRPVINN £ ooy clrecl

s s A | ‘ J over Mg [ilkved  omd Glhale  con conambatid
W Voo Lo ol & Cruds P«\OdNLCt on 0- 849("’@ oil
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Case Study 1- The Green Solvents project

Using data to develop hew greener solvents

Organic Process Research & Development

Communication

Table 1. Optimi of the Reaction Conditions”

With the optimized conditions in hand, the C—~N coupling
of various NH-heteroarenes 1 and arylmethyl quaternary

ammonium salts 2 was investigated (Table 2). Under the

A s

temp.  iwolited yield
entry catalye (mol %) ligand (mol %) Q) (»)
1 NiCL (10) - © 15
Ni(OA<); (10) - o 9
3 FReQ, (10 = 0 0
4 Cul (10) - w 10
S Cu(CH,CN)PF, - w0 7]

(10
6 [(CH)» - © o
(10

7 Pdydba), (10) - © 30
&8 PAOAC), (10) B © ‘@
9" P(OAC), (10) - © 31
10 P(OAC); (10) - s 50
11 Pd(OAC), (10) - @ ‘s
12 Pd(OAC), (10) - 10 3s
13 Pa(OAc), (10) - BuXPhos (10) 8 70
14 PAOA); (5 +BaXPhos (10) 8 59
15 P(OAS), (5 dppp (S s %0
16°  PAOAC), (S #BaXPhos (10) 5 s2
17 Pd(OAC), (5 +-BaXPhos (10) 5 13
15° PA(OAC), (S t-BaXPhos (10) " 73
19 - ¢+ BaXPhos (10) 8 0

“Rexction conditions: 1.0 mmal of 1a, LS mmol of 24 20 mmol of ¢
BuOK, 005-0.10 mmal of transition metad malt, 005-0.10 mmal of
ligand and S.0 mL of CH,CN at the indicated temperature for 24 h,
unless otherwise stated. *2 mmol of Cs,CO,y was used as the base
“The raction time was 12 h “S mlL of DMSO was wsed a the
solvent. “1.2 mmol of 2a and 1.5 mmol of -BuOK were used. No

Pd(OAc); was added

Nickel salts have been reported to catalyze various trans-

formations of quaternary ammonium salts; however, both
the nickel saks tested in the present coupling reaction, NiCl,
and Ni(OAc),, gave very low yields (Table 1, entries | and 2)

FeCly achieved nearly no reaction (entry 3). The most
commonly used catalyst for the Ullmann reaction, Cul,
afforded only a 10% yield (entry 4). Cu(CH,CN) PF, was
previously found to be an excellent catalyst for C~S coupling
of benzylic quaternary ammonium salts™ but proved to be
unfit for the present coupling (entry 5). Wilkinson's catalyst,
((CH), P} RhCl, gave nothing (entry 6). However, Pd
catalysts, especially Pd(OAc),, afforded promising yields
(entries 7 and 8). The weak base Cs,COy gave a lower yield
(entry 9). Investigation of the temperature showed that 85 °C
was optimal (entries 8 and 10-12). The addiion of a bulky
monophosphine ligand, +BuXPhos, greatly promoted this
reaction (entry 13). Considering the coordination stability and
relatively low cost of palladium salts, the combination of § mol
% Pd(OAc), and 10 mol % t-BuXPhos was adopted, and to
our surprise, the highest yield of 89% was obtained under these
conditions (entry 14). A bidentate phosphine ligand, dppp,
gave a slightly lower yield (entry 15). Shortening the reaction
time, adopting a strongly polar solvent, or decreasing the molar
ratio of benzyitrimethylammonium triflate and indole from
1.5:1 to 1.2:1 all decreased the yield (entries 16~18). No
product was found in the absence of Pd(OAc), (entry 19)

Table 2. Palladium-Catalyzed C—N Coupling of Arylmethyl
Quaternary Ammonium Salts 2 with NH-heteroarenes 1

BBUOK (2,0 +8

42, Yiels 89% 4b. Yiela 00% 4c, Yioki: 75% 4d. Yislt TT%

G0, Yiolt 68% | 4t Yiole TUN (49, Yisld 71% AN Yiekd 39%

i o Q C>

]
‘\/\f L\/[NJ 3
\© \l/\ C[,;)
S
A Yiels 3% 4 Yla: TO% Ak Yiela T1% Al Ywla TN

am Vel 8% 4n, Yiols 75%

“Reaction conditions: 1.0 mmal of 1, 1.5 mmal of 2, 2.0 mmal of ¢
BuOK, 0.05 mmal of Pd(OAc),, 0.10 mmol of t-BuXPhos and 5.0

mL of acetonitrile at 85 °C for 24 h Isolated yields are shown

optimized conditions, it transpired that the electronic effect
and steric hindrance of the substituent on the indole, especially
steric hindrance, beavily influenced the Pd-catalyzed C-N

le 2). S-Nitroindole, with a strongly electron

coupling (Tabl
withdrawing nitro group, gave the highest yicld (90%, 4b), and
all of the ndoles with electron-donating groups, including
methyl and methoxy, gave good yields (4c—g). Both 7- and 2-
methylindole, with larger steric hindrance, afforded lower (but
still good) yields compared with 5- and 3-meth
respectively (4¢ and 4g vs 4d and 4f). For 2-phenyli
great steric hindrance, a yield as low as 39% was obtained (4h)
Carbazoles, which are likely to have smaler steric hindrance
than 2-phenylindoles, gave considerably higher yields (4i v
4h). The synthetically useful 3-formylindole with an eectron
withdrawing formyl group, however, afforded a slightly lower
yield than 3-methylindole (4j vs 4f). It is possible that some
side reactions, such as the Cannizzaro reaction, took place
under strongly basic conditions. The precursors of both

benzimidazole 4k and benzotriazole 41 with multiple nitrogen
atoms reacted smoothly with benzyltrimethylammonium
triflate, affording good yields.

O Poces S Dev. 2079 20, 1679645

Entry

Catalyst (mol %)

Ligand (mol %)

Temp. (°C)

Isolated Yield (%)

Reactant 1
(Indole 1a)

Specific Reaction
Conditions

Reaction Time

(h)

Product
SMILES

NiCI2 (10)

80

18

Indole 1a

1.0 mmol of 1a,
1.5 mmol of 2a,
2.0 mmol of t-
BuOK, 5.0 mL of
CH3CN

24

Cl=CC=C(C=C1
JCN2C=CC3=C
C=CC=C32

Ni(OAc)2 (10)

80

Indole 1a

1.0 mmol of 13,
1.5 mmol of 2a,
2.0 mmol of t-
BuOK, 5.0 mL of
CH3CN

24

Cl=CC=C(C=C1
JCN2C=CC3=C
C=CC=C32
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| A 200,000 words of
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Thank you!

Samuel Munday

___________ __.
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sam@data-revival.com




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15

