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FTIR Experimentals

General Comments

In situ FT-IR monitoring was conducted with a ReactIR 15 equipped with a DiComp (Diamond)
ATR probe connected via an AgX (silver halide) 6 mm x 1.5 m fiber. Reaction temperatures
were monitored using an internal thermistor in the IR probe. Sampling was carried out over
2000-800 cm ' at 4 wavenumber resolution with 1x gain.

Ester formation (acid last)

A solution of hydrazone (75 mg, 0.38 mmol) in anhydrous CH,Cl, (3.2 mL) was prepared in a 7
mL amber vial fitted with a rubber septum through which the FTIR probe was inserted. The
vessel was purged with argon and once a stable FTIR spectrum was observed, MnO, (66 mg,
0.76 mmol), KH,PO4 (104 mg, 0.764 mmol), and finally benzoic acid were added (70 mg, 0.57
mmol). Reaction progress and the buildup of diazocompound were monitored by FTIR using
three peaks (1695 cm™, 1499 cm™, and 1109 cm™) relative to a single point baseline.

Ester formation (dropwise addition of hydrazone)

A suspension of MnO, (66 mg, 0.76 mmol), KH,PO4 (104 mg, 0.764 mmol), and benzoic acid
(70 mg, 0.57 mmol) in anhydrous CH,Cl, (2.2 mL) was prepared in a 7 mL amber vial fitted with
a rubber septum through which the FTIR probe was inserted. The vessel was purged with argon
and once a stable FTIR spectrum was observed hydrazone (75 mg, 0.38 mmol) was added
dropwise as a solution in CH,Cl, (1.0 mL) via a syringe pump over 10 min. Reaction progress
and the buildup of diazocompound were monitored by FTIR using three peaks (1695 cm™, 1499
cm™, and 1109 cm™) relative to a single point baseline.

Ester formation (MnQ; last)

A suspension of hydrazone (75 mg, 0.38 mmol), KH,PO4 (104 mg, 0.764 mmol), and benzoic
acid (70 mg, 0.57 mmol) in anhydrous CH,Cl, (3.2 mL) was prepared in a 7 mL amber vial fitted
with a rubber septum through which the FTIR probe was inserted. The vessel was purged with
argon and once a stable FTIR spectrum was observed, MnO, (66 mg, 0.76 mmol) was added.
Reaction progress and the buildup of diazocompound were monitored by FTIR using three peaks
(1695 cm™, 1499 cm™', and 1109 cm™) relative to a single point baseline.
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FTIR Data
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Figure S1. ReactIR data for the "acid last" esterification conditions (Table 1) showing buildup of diphenyldiazomethane (blue),
consumption of benzoic acid (red), and appearance of diphenylmethyl benzoate (2, green). Note: the acid carbonyl stretch does
not return to baseline because of interference from the ester stretch that grows in.
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Figure S2. ReactIR data for the "hydrazone last" esterification conditions (Table 1) showing consumption of benzoic acid (red)
and appearance of diphenylmethyl benzoate (2, green). Note: MnO, was added at 10 minutes, followed by addition of
benzophenone hydrazone at 19 minutes over a 10 minute period.
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Figure S-3. ReactIR data for the "MnO," esterification conditions (See Table 1) consumption of benzoic acid (red), and
appearance of diphenylmethyl benzoate (2, green). Note: MnO, was added at 14 minutes to a solution of benzophenone
hydrazone and benzoic acid.



benzylidenehydrazine (4a) "H NMR (600 MHz, CDCls)

NMR Data
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(4-methoxybenzylidene)hydrazine (4b) '"H NMR (600 MHz, CDCls)
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4-(hydrazonomethyl)benzonitrile (4¢) "H NMR (400 MHz, CDCls)
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(E)-(2,4,6-trimethylbenzylidene)hydrazine (4d) '"H NMR (400 MHz, CDCls)
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(E)-(2,4,6-trimethylbenzylidene)hydrazine (4d) *C NMR (100 MHz, CDCls)
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(3,4-dihydronaphthalen-1(2H)-ylidene)hydrazine (4e) '"H NMR (600 MHz, CDCl,)
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3,4-dihydronaphthalen-1(2H)-ylidene)hydrazine (4g) "H NMR (600 MHz, CDCls)
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benzhydryl benzoate (2) '"H NMR (600 MHz, CDCl3) — Method A
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benzhydryl 4-methoxybenzoate (3a) "H NMR (600 MHz, CDCl;) — Method A
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benzhydryl 4-methoxybenzoate (3a) °C NMR (151 MHz, CDCl;)
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benzhydryl 4-cyanobenzoate (3b) "H NMR (600 MHz, CDCl3) — Method A
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benzhydryl 4-hydroxybenzoate (3¢) '"H NMR (600 MHz, CDCl3) — Method A
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benzhydryl 4-hydroxybenzoate (3c) *C NMR (151 MHz, CDCl;) — Method A
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benzhydryl cinnamate (3d) "H NMR (600 MHz, CDCl3) — Method B
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benzhydryl 3-phenylpropanoate (3e) "H NMR (600 MHz, CDCl;) — Method A
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benzhydryl pivalate (3f) "H NMR (600 MHz, CDCl3) — Method A
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benzhydryl acetate (3g) "H NMR (600 MHz, CDCl3) — Method A
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benzhydryl (tert-butoxycarbonyl)valinate (3h) "H NMR (600 MHz, CDCl;) — Method A
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benzhydryl (tert-butoxycarbonyl)valinate (3h) °C NMR (151 MHz, CDCl;) — Method A
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benzhydryl furan-3-carboxylate (3i) "H NMR (600 MHz, CDCls)
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benzhydryl furan-3-carboxylate (3i) *C NMR (151 MHz, CDCl;) — Method A
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benzyl benzoate (5a) "H NMR (600 MHz, CDCl3) — Method A
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4-methoxybenzyl benzoate (5b) 'H NMR (600 MHz, CDCl;) — Method A
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4-cyanobenzyl benzoate (5¢) "H NMR (600 MHz, CDCl;) — Method B
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2,4,6-trimethylbenzyl benzoate (5d) '"H NMR (600 MHz, CDCl3) — Method A
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2,4,6-trimethylbenzyl benzoate (5d) *C NMR (151 MHz, CDCl;) — Method A
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1-phenylpropyl benzoate (5¢) "H NMR (600 MHz, CDCl;) — Method B
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1-phenylethyl benzoate (5f) '"H NMR (600 MHz, CDCl3) — Method A
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1,2,3,4-tetrahydronaphthalen-1-yl benzoate (5g) "H NMR (600 MHz, CDCl;) — Method B
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benzyl cyclohexanecarboxylate (5h) "H NMR (600 MHz, CDCl3) — Method A
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4-methoxybenzyl cyclohexanecarboxylate (5i) '"H NMR (600 MHz, CDCl;) — Method A
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