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Scheme S1. Metal-Catalyzed Direct C-H Carboxylation Using C1 Sources
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Figure S1. Examples of Some Biologically Important Naphthalene and Quinoline Based

Carboxylic Acid Scaffolds.
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Table S1. Optimization of Reaction Conditions”

NHPA NHPA

Fe-source OO
+
CBra  Ldditive

solvent, 90°C

o CH4OH ZC:)OCH‘“
entry Fe-source additive solvent yield? (%)
1 Fe(acac); - 1,4-Dioxane 47
2 Fe(acac); - DMA 21
3 Fe(acac); - CH;CN 43
4 Fe(acac); (CH,Cl), 37
5 Fe(acac); - CH;0H 51
6 Fe(acac); - CF;CH,0OH 39
7 Fe(acac); H,O 41
8 FeCl; - CH;0H 45
9 FeSO,4+7H,0 - CH;0H 41
10 Ferrocene - CH;OH 43
11 Fe(NO3);*9H,0 - CH;0H n.d.
12¢ Fe(acac); PivOH CH;0OH 53
13 Fe(acac); PivOH CH;0H 65
14 Fe(acac); 1-Ad-OH CH;0H 61
15 Fe(acac); MesCO,H CH;0H 63
164 Fe(acac); PivOH CH;0H 39
17¢ Fe(acac); PivOH CH;0H trace
18f Fe(acac); PivOH CH;0H 27
19 - PivOH CH;0H n.d.

@Reaction conditions: 1a (0.2 mmol), CBr4 (0.6 mmol), Fe-source (10 mol %), additive (0.2
mmol), CH;OH:solvent (1:1), 90 °C, 24 h. ’Isolated yield. <50 mol% PivOH, 45 mol %
Fe(acac)s. ¢60 °C. 0.2 mmol CBr,, PivOH = pivalic acid; 1-Ad-OH = adamantanecarboxylic

acid; MesCO,H = mesitylenecarboxylic acid. n.d. = not detected.
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Scheme S2. Effect of DG’s on Carboxylation®?

A e 4
D oh b b

COOCHj3 COOCH; COOCH;3 COOCHj3
2p, 57% 2q, 58% 2r, n.d. 2s, n.d.

@Reaction conditions: 11-0 (0.2 mmol), CBr4 (0.6 mmol), MeOH (1.5 mL), PivOH
(0.2 mmol), Fe(acac); (10 mol %), 90 °C, 24 h. *Isolated yield. n.d. = not

detected.

Crystal data and Structure Refinement

Figure S2. ORTEP diagram of methyl 5-phenoxy-4-(picolinamido)-1-naphthoate 2b with 50%
ellipsoid (CCDC 1910785).

Identification code 2b

Empirical formula Co4HsN-Oy
Formula weight 398.42

Crystal habit, color Needle / colorless
Temperature, 7/K 293(2)
Wavelength, /A 0.71073
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Crystal system

monoclinic

Space group

P21/c

Unit cell dimensions

a=29.2218(9)A
b=9.7598(4)A
¢ =20.4945(8)A

a =90.000
£=91.601(3)
y =90.000
Volume, V/A3 5842.7(4)
Z 4
Calculated density, Mg-m—3 1.347
Absorption coefficient, u/mm™! 0.089
F(000) 2496

@ range for data collection

2.311 to 24.999°

Limiting indices

—34<h<23,-8<k<11,-23<[<23

Reflection collected 5683

Completeness to 6 99.9 % (6=24.999°)
Absorption correction 0.089

Refinement method 'SHELXL-2014/7'
Data / restraints / parameters 10288/0/ 814
Goodness—of—fit on F? 1.001

Final R indices [/>2sigma(/)]

R1=0.0687, wR2 =0.1901

R indices (all data)

R1=0.1239, wR2 = 0.1901

ESI-MS analysis of the reaction mixture in the presence of TEMPO

Sample Name
User Name
Sample Type
ACQ Method

SAMPLE 33 Position
Inj Vol
Sample

ESI ALS 100-1000.m Comment

IRM Calibration Status Success

P2-D4 Instrument Name
20 InjPosition
Data Filename

Acquired Time

Instrument 1

SK-TEMPO.d
05-07-2019 16:36:41 (UTC+05:30)

x10 6 |* Scan (rt: 0.639 min) SK-TEMPO.d

34

32

3

2.8

26

24

22

29
o
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2922108

J Hw “.‘“-\, L
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SNHQ-1HA
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2a 13C NMR
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