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o] —C: IR v cm" (thin film) 3370 (O-H 2-(6-Methoxy-1-oxoisoindolin-2-yl)propanoic acid (21a) via methyl 2-(bromomethyl)-5-
alanine (16}, stretch), 1730 (C=O0 stretch), 1636 (C=0 stretch), 1493 (C=C methoxybenzoate (S43).
H MeCN, reflux, 4h @:( stretch), 14?5 (C—H bend), 1447 (C—H bend), 1196 (C—0 stretch), oo o
1022, 770; "H NMR (500 MHz, CD30D) éy 7.48 (d, | = 8.5 Hz, 1H, MQOEQCS‘%OH via Meo\dom
4 2 OH H4), 729 (d,J = 2.5 Hz, 1H,H7),7.19 (dd, ] = 8.5, 2.5 Hz, 1H, H5), 5.00 8N Br
R 3 (q ] = 75 Hz, 1H, CH), 454 (d, ] = 170 Hz, 1H, H3), 4.48 (d, s 513
[e] J=170Hz, 1H, H3), 3.86 (s, 3H, OCH3), 1.61 (d, ] = 7.5 Hz, 3H, CH3); S43 was s Mm@wg according to general procedure E using methyl 5-meth0xy-2-methylbenzoate (S41,
17 or 20 18/19 or zlfzz 13C NMR (125 MHz, CD;0D) é, 174.8 (COOH ), 171.0 (C1), 1616 (C6), 1.00 equiv, 1.05 g, 5.8 mmol), NBS (1.10 equiv, 1.14 g, 6.4 mmol), ATBN (0.02 equiv, 0.02 g, 0.1 mmol)
135.8 (C3a), 1343 (C7a), 125.2 (C4), 121.0 (C5), 1074 (C7), 56.1 i CHCls (24 mL). The reaction was refluxed for 21 h. Crude S43 was treated according to general
d-substituted series (OCH3), 51.2 (CH), 48.1 (C3), 159 (CH3); HRMS (ES*) m/z calculated procedure L using alanine (16, 1.5 equiv, 775 mg, 8.7 mmol) and NEts (2.2 equiv, 1.78 mL, 12.8 mmol).
for C1oH14NO4 [M-+H]": 236.0917; found: 236.0921. See SI1 part IX The reaction was refluxed for 2 h. Crude 21a was basified using an aqueous solution of NaOH (2 M)
o] o} for experimental procedure and SI2 for 'H and *C NMR spectra. and the organic impurities were extracted with DCM. The aqueous layer was acidified using an aqueous
22a; Mp: 191193 °C; IR ppyy cm™! (thin film) 3229 (0-H solution of HCI (1 M). The organics were extracted with DCM, combine: 2S04 and
N . N stretch), 1717 (C=0 stretch), 1628 (C=0 stretch), 1611 (C=C concentrated in vacuo. Pure 21a was obtained after trituration in MeCN as m{ﬂr{ng, 0.22
OH OH stretch), 1558 (C=C stretch), 1506 (C=C stretch), 1447 (C—H bend), mmol, 4% over 2 steps). Characterisation of 21a provided in the main paper an spectra
MeO e0 MeO 90% 1435 (C—H bend), 1298 (C—N stretch), 1206 (C—O stretch), 1086, of 21a given in SI2. .
o o 0 O 1026, 845, 775; "H NMR (500 MHz, CD30D) 6y 7.68 (d, ] = 8.5 Hz,
20a 21a 69 : 31 22a 1H, H7),7.13 (d,] = 2.0 Hz, 1H, H4), 7.04 (dd, | = 8.5,2.2 Hz, 1H, HE),
498 (q, J = 7.5 Hz, 1H, CH), 457 (d, ] = 17.0 Hz, 1H, H3), 450 (d,
] = 170 Hz, 1H, H3), 3.88 (s. 3H, OCH3), 1.60 (d, ] = 7.5 Hz, 3H, CHs);
3¢ NMR (125 MHz, CD;0D) 4, 174.8 (COOH), 171.0 (C1),164.9 (C5),
1462 (C3a), 125.6 (C7), 125.4 (C7a), 1163 (CE), 108.8 (C4), 562
(OCH3), 509 (CH), 48.4(C3),15.9 (CH3); HRMS (ES™) m/z calculated
for C1oH14NO4 [M-+H]": 236.0917; found: 236.0921. See SI1 part IX
ELSEVIER for experimental procedure and SI2 for "H and '*C NMR spectra.
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Assessment of the regioselectivity in the condensation reaction of unsymmetrical o-phthaldialdehydes

1 with alanine
D'Hollander, Agathe C.A.; Westwood, Micholas ). - [Tetrahedron, 2018, vol. 74, # 2, p. 224 - 239]

Abstract A Index Terms ~  Substances 102 -~ Reactions 236 ~» FullTet A

Abstract

One approach for the synthesis of iscindolinones, a privileged bioactive heterocyclic core structure, involves a conden-

sation reaction of o-phthaldialdehydes with a suitable nitrogen-containing nucleophile. This fascinating re

visited here in the context of the use of o-phthaldialdehydes that contain additional substituents in the arg 4-Ellh5ﬂtlltl¥d SEries

leading to a detailed analysis of the regioselectivity of the reaction. Eleven monosubstituted o-phthaldialdg D

synthesised and reacted with alanine. The regioselectivity observed across the eleven substrates led to the

disubstituted substrate that reacted with very high control. A gram-scale reaction followed by esterification
major regicisomer in high yield. In addition, the regioselectivity observed on reaction of two novel menod N . N
substrates led to an increased mechanistic understanding.
. MeO MeO OH me0 OH 1 90%

Index terms 20a © 21a

Author keyword: Condensation reaction, Mechanistic understanding, o-phthaldialdehyde, Regioselectivity
EMTREE drug term: alanine, phthalaldehyde

I I

6931 22a

EMTREE medical term: Article, esterification, polymerization, priority journal, regioselectivity, synthesis

Reaxys Index Terms: Swern oxidation, condensation reaction, esterification, pure, reactivity, regioselectivity, separation method, tautomerization

Assessment of the regioselectivity in the condensation reaction of unsymmetrical o-phthaldialdehydes ReaXySin:FYFEk EI:I EI‘J 2:51"@ 5 }i E%K

1 with alanine ﬁﬁ T *IEE%#\

D'Hollander, Agathe C.A.; Westwood, Micholas ). - [Tetrahedron, 2018, vol. 74, # 2, p. 224 - 230]

Abstract - Index Terms ~»  Substances 103 - Reactions 236 -~ Full Text A
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(S = 2-(6-methoxy-1-oxoisoindolin-2-yl)propanoic acid Label Reference
CiaHisNO, 23524 32021463

i‘éﬂ Hit Data - 7 Physical Data - 2 Preparations -7 21a D'Hollander, Agathe C.A.; Westwood, Nicholas ). - [Tetrahedron, 2018, vol. 74, # 2, p. 224 - 230]
"“D’QE;;" |dentification Spectra - 4 Reactions -7 3 Full Text A Details > Abstract »
Druglikeness Documents -1 3
2 o Melting Point, *C Reference
A HitData -7 194 -198 D'Hollander, Agathe C.A.; Westwood, Nicholas . - [Tetrahedron, 2018, vol. 74, 4 2, p. 224 - 239]

~ Substance Label - 1 hits out of 1 Full Tet A Detailz > Abstract >

“  Melting Point - 1 hits out of 1

Colour & Other Location Reference
~  Crystal Property Description - 1 hits out of 1 Properties
~ NMR Spectroscopy - 2 hits out of 2
£ H white supporting D'Hollander, Agathe C.A; Westwood, Nicholas ). - [Tetrahedron, 2018, vol. 74, # 2, p. 224
~ IR Spectroscopy - 1 hits out of 1 information -139]

Full Text Detail Abstract
“~ Mass Spectrometry - 1 hits out of 1 u A ails > ract

Description Mucleus Solvents Frequency Location Reference
(NMR (NMR (NMR (MMR

MERRHIE L SRR, SEERMIE, &R | oo S Seeen faeen)

Hj i Tﬁk I:l:l Hj EEI_, E,‘J 1E E y H 1E %SI' ﬁ}l: A JIEI\ E?& g-'-k ER ) ﬁ Chemical IH d{#y-methancl 500 supporting  D'Hollander, Agathe C.A.; Westwood, Nichaolas ). -
7L N S S A shifts, information etrahedron, 2018, vol. 74, # 2, p. 224 - 23

-—IHj-é Ej:k |Fﬂ 1§:¢éi EI‘J H-‘j-I-E] o Spectrum I!ZJIITe:d A [])-:ails > AbI:trad > ’

Chemical 13C d{#y-methanol 1253 supporting  D'Hollander, Agathe C.A.; Westwood, Nichalas ). -
shifts, information  [Tetrahedron, 2018, vol. 74, # 2, p. 224 - 239]
Spectrum Full Ted 74 Details »  Abstract >

o ¥ e
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Reaction ID: 47133770 +3lo

® & = ® & =
H O\ O-";
"o NH,, + 4
0 %
E &N gle E %! gle
1 Conditions ~  Find Similar %

Yield Conditions

In acetonitrile for 4h; Reflux; Inert atmosphere; Owverall yield = 90

cent; Overall yield = 38 mg; regioselective reaction;

Experimental Procedure

General procedure: Alanine (16,

equiv.) was added to a solution of unsymmetrical o-phthaldialdehyde (1.0 equiv.) in anhydrous MeCHN (3.8 mL per

Q A B = Q B g =
2” ’ —I_ M ’ OH
4.3.9. 2-(6-Methoxy-1-oxvisoindolin-2-yl)propanoic acid (21a )
<2 with 2-{5-methoxy-1-oxoiscindolin-2-yl )propanoic acid {22a)

A mixture of 21a and 22a was synthesised according to general
procedure B|using 4-methoxyphthalaldehyde (20a, 1.0 equiv.,
30 mg, 0.18 mmol) and alanine {16,1.2 equiv.,, 19 mg, 0.22 mmol). A

D'Hollander, Agathe C.A.; Westwood, Nicholas |. - [Tetrahedron, 2018, vol. 74,
#2, p. 224 - 239]

Full Text A1 Details » Abstract »

mmol of o-phthaldialdehyde). The reaction mixture was heated at reflux for 4 h under a nitrogen atmosphere. The solution was then cooled to rt before be-

ing concentrated in vacuo to afford the crude mixture of regicisomers.
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Reaxys Quick search  Query builder Resulis  Synthesis planner  History Register > Signin ®
solubility of gefitinib Import &,
Search Reaxys
solubility of gefitinib| X
Substance Properties, e.g. ferroelectric materials
AND
TlpS . @f Draw
Y _HT /_\
RIEIREE ML EHD
3o 4a73 M K
BREMRE.
Content Overview | Latest update: 30. March 2020 >
»* Substances A Reactions P Documents @& Bioactivities
ELSE\/[ ER Copyright © 2020 Elsevier Life Sciences IP Limited. & _RELX Group™
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Quick search  Query builder  Results  Synthesis planner  History 1 Substances out of 7,831 Documents, containing 130 Reactions, 1,103 Targets Reaxys - 1 v
! _
0 selected — A Q0 @ Sort by No of References ¥ v | Grid § Heatmap EH
solubility of gefitinib New G Edit # Export Preparations
gefitinib
4 . O CooHzaMsCIFO, 446909 8949523  184475-35-2
P 1 Substances Structure | () asdrawn AND  Property - solubility Preview Results v [RVUETASEET 992 » (:@\NH l/r P t 83 >
Edit in Quary Builder & Crests Alet 1 m Hit Data - 4 Bioactivity (All) Other Data - 3,436 reparations -
7 Identification Physical Data - 93 Reactions - 130 >
178 Documents  Titles, Abstracts, Keywords - "solubility”, "gefitinib” Preview Results v | View Results > Druglikeness Spectra-75 Targets - 1,103 >
Edit in Query Builder g Create Alet 20 Documents - 7.831 >
” B & @ = E&lo
341,792 Documents Titles, Abstracts, Keywords : "solubility” Preview Results v | View Results >
Edit in Query Builder £* Create Alett L\ ~ HitData -4
23,178 Documents Titles, Abstracts, Keywords - "gefitinib" Preview Results v | View Results > L s Rl s h
Edit in Query Builder @ Create Alet L\
A Solubility (MCS]) - 4 hits out of 4
?ﬁ ?E E/\] ;{& *E@*E— Show/Hide columns v
E Solubility, Saturation | Temperature Solvent Location Comment (Solubility (MCS)) Reference
E—{ZIS El\] ;{& 1E ﬁz gl (Solubility (MCS)), | (Solubility
T~ y — °C (MCS))
Y ——
%*H % E,\J §Z %'I‘E freely soluble in DMSO,THP and PEG-400, sparingly soluble in  Alanazi, Abdullah; Alshehri, Sultan; Altamimi, Mohammad; Shakeel, Faiyaz[Journal of
o 2-butanal and slightly soluble in 1-butanol, IPA, Molecular Liquids, 2020, vol. 299, art. no. 112211]
?E ]* sthanol,methanol, EG and PG Full Text 7 Details > Abstract >
soluble in water and 1-octanol Wu, Kuen-Da; Chen, Grace Shiahuy; Liu, Jia-Rong; Hsieh, Chen-En; Chern, Ji-Wang[ACS
Medicinal Chemistry Letters, 2019, vol. 10, # 1, p. 22 - 26]
Full Text @ Cited 1times @ Details > Abstract >
0.009832 in pure 25 water supporting Wang, Xin-Xin; Tian, Fei-Yang; Liu, Ming; Chen, Kai; Zhang, Yun-Qian; Zhu, Qian-Jiang;
solvent information Tao, Zhu[Tetrahedron, 2019, vol. 75, # 37, art. no. 130488]
Full Text # Details » Abstract >
0.0021 in pure 20 water Zhao, Feng; Lin, Zhaohu; Wang, Feng; Zhao, Weili; Dong, Xiaochun[Bioorganic and
= solvent Medicinal Chemistry Letters, 2013, vol. 23, # 19, p. 5385 - 5388]

ELSEVIER

Full Text » Cited 22 times #  Details » Abstract >
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~ Hit Data - 4

s~ Solubility (MCS) -

Export Preparations

gefitinib
CaoHzaMaCIFOs  446.909 8949523 184475-35-2

Hit Data - 4 Bioactivity (All)

Identification Physical Data -

Druglikeness Spectra - 75

4 hits out of 4

Sort by Mo of References 4 v | Grid g

Reaxys - 1 v

Heatmap EH
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Spectra - 77
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L'

MMRE Spectroscopy - 46
IR Spectroscopy - 9

Mass Spectrometry - 14
LVAIS Spectroscopy - 6

Raman Spectroscopy - 1

- Physical Data - 104

 Melting Point - 25
~  Association (MC3)-12
s Chromatographic Data-5

=~ Conformation - 1

s (Zrystal Phase -7

s Crystal Property Description - 24
s  Crystal System - 1

~ Dissociation Exponent- 3

“ Further Information - 1

~ |nteratomic Distances and Angles - 2




Case 2: B RINERN

© FREKCIFE ZEE R RE

Reaxys Quick search | Query builder | Results  Synthesis planner  History Register > SR
o ReaxysH #JQuery Builder
' Search fields Q N 4em 07 e A
. = B | A LR BB —E RV AL 2 4
ok @ B :H: La Fields Forms History
Import Structure  Molecular Formula CASRN Tl AB & KW

wnn | IV, Reaxys—itigff

s K . | 180+FERMFELLH, RHAA

gonicaton v | AR BRI IXLEFEF

Physical Properties % ?Eﬁéﬂﬁ’?_}éﬂ/ﬁl\ y |§.l HTJ-

Specta v | ReaxysthiR#E—LEE WEVE
P MedChem v 5_&, WETgf‘[P &?%%1:%

O v | R, W YRR,

.| “hERG” =

Bibliography v

Drag & Drop to build a new query

PubChem
eMolecules N

LabMetwark s

T v LT



1 ZR R G AV 2

Reaxys

&9 D) i

Import Save Resetform Delete all

<> Molecular Formula

< Solubility

QT A

Quick search  Query builder

Results  Synthesis planner  History

Molecular Formula

Hide fields

Solubility, g-1-1

Saturation

Temperature (Solubility (MCS)), °C
Solvent (Solubility (MCS))

Ratio of Solvents

@ ) H

Q, solubility
8

Structure  Molecular Forgaula CASREN T, AB & KW

E

Ea
Ea
Ea
Ea

< Solubility

%2 Solubility Product

Reaxys #™

Tips -
FEARMMF 5
* Solubility f =2 E&

ELSEVIER




FEHYIA

REG}(YS Quick search  Query builder Results  Synthesis planner History
N —
S > Step3: HITYIRKEZR
= ~ 4N
L B 9 i Q) EH H 3
Import  Save Resetform  Delete all Structure  Molecular Formula  CAS RN T, AB & KW
A~
- AY
<> Molecular Formula is Vo Kal ~ .::.E\ X Stepl . Eﬁ]Aﬁ%I‘ KCI
<> Solubility Hide fields ~ X
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is V' Saturation B
) I
- ' Temperature (Solubility (MCS)), °C =] ethane-1,2-diamine z
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is ethanol =
_\ ethanesulfonic acid 1
is ™ Ratio of Solvents B e
E ethanol 5,024
ethanol (99 4percent) 1 A
ethanol (99 &percent) 1
e
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7— N RJ — ;% > 1:1 @E v
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1 Substances out of 7,363 Documents, containing 4,322 Reactions, 63 Targets

S
0 selected - A
Export Preparations

potassium chloride
CIK 745513 3534978

CiK Hit Data - 20
Identification
Druglikeness
& & = 8.
A Hit Data - 20

v Solubility (MCS) - 20 hits out of 429

Bioactivity (All}
Physical Data - 2,976
Spectra - 184

Reaxys - 1 v

Sort by No of References + v | Grid i || Heatmap B

Other Data - 791

Preparations - 415 >
Reactions - 4,322 >
Targets - 68 >
Documents - 7,383 >

»  Solubility (MCS) - 20 hits out of 429

Solubility, | Temperature
g’ (Solubility
(MCS)), °C

20

25
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v

30

35

0.320571

20

45

Solvent
(Solubility
(MCS))

ethanol

ethanol

ethanol

ethanol

ethanol

ethanol

ethanol

Comment

(Solubility (MCS))

Solubility: 0.012
maol/kg solvent

Solubility: 0.025
mol/kg solvent

Solubility: 0.037
mal/kg solvent

Solubility: 0.043
mol/kg solvent

Solubility:
1.270E0
mol/1000mol
solvent

Solubility:
1.277E0
maol/1000mol
solvent

Show/Hide columns v

Reference

El-Dossoki[lndian Journal of Chemistry, Section A: Inorganic, Physical, Theoretical
and Analytical, 2005, vol. 44, # 8, p. 1594 - 1596]
Full Text 2 Cited 6 times A Details > Abstract >

El-Dossoki[lndian Journal of Chemistry, Section A: Inorganic, Physical, Theoretical
and Analytical, 2005, vol. 44, # 8, p. 1594 - 1596]
Full Text @ Cited 6times @ Details > Abstract >

El-Dossoki[lndian Journal of Chemistry, Section A: Inorganic, Physical, Theoretical
and Analytical, 2003, vol. 44, # 8, p. 1594 - 1596]
Full Text @ Cited 6times A Details > Abstract »

El-Dossoki[lndian Journal of Chemistry, Section A: Inorganic, Physical, Theoretical
and Analytical, 2005, vol. 44, # 8, p. 1594 - 1596]

Full Text @ Cited 6times @ Details > Abstract >

Abakshin, V. A_; Eliseeva, O. V.; Krasnoperova, A. F.; Lebedeva, L. T.; Krestov, G.
A.[Doklady Physical Chemistry, 1991, vol. 317, p. 303 - 306][Dokl. Phys. Chem.
(Transl. of Dokl. Akad. Nauk.), 1991, vol. 317, p. 1140 - 1143]

Full Text 2 Details >

Kirn; Dunlap[Journal of the American Chemical Society, 1931, vol. 53, p. 333]
Full Text » Details »

Kirn; Dunlap[Journal of the American Chemical Society, 1931, vol. 53, p. 393]
Full Text 2 Details >
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