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1. Materials and Methods: All reactions were carried out on normal atmosphere, in

round bottom flask fitted with magnetic stirring, unless otherwise noted. Commercially
available reagents and solvents were used without further purification.

Organic solutions were concentrated under reduced pressure. Reactions were monitored
by thin-layer chromatography (TLC). Chromatograms were visualized by fluorescence
quenching with UV light at 254 nm or by staining using phosphomolybdic acid or
vanillin solutions. Flash column chromatography was performed using silica gel
(particle size 35-70um). *H and *C NMR spectra were recorded on a 250 MHz
spectrometer. Chemical shifts (5) are given in parts per million, referenced to the
residual peak of CDCl;, MeOD and (CD3),SO, 6 = 7.26; 3.35; 4.78 and 2.54
respectively (‘\H NMR) and & = 77.0; 49.0 respectively (*}C NMR) as internal

references.
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2. NMR Spectra
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Figure S1. "H NMR (250 MHz, CD;0D) spectrum of charge tagged acrylate 5a
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Figure S2. *C NMR (62.5 MHz, CD;0D) spectrum of charge tagged acrylate 5a
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Figure S3. 'H NMR (250 MHz, CD,OD) spectrum of 1-(3-Hydroxypropyl)-3-

methylimidazolium bromide
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Figure S4.°C NMR (62.5 MHz, D,0) spectrum of 1-(3-Hydroxypropyl)-3 methylimidazolium

bromide
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Figure S5. '"H NMR (250MHz, CD;0D) spectrum of charge tagged MBH adduct 10a (Low
intensity of methylimidazolium hydrogen due its acidity forming a carbine).
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Figure S6. *C NMR (62.5MHz, CD;0D) spectrum of charge tagged MBH adduct 10a.
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Figure S7. 'H NMR (250 MHz, CDCls) of MBH adduct 10b.
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Figure S8. *C NMR (62.5 MHz, CDClIs) spectrum of MBH adduct 10b.



Normalized Intensity

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

o b bbb s bndbooodbecnc becoc s s o b b beccc b o bl

S7

H,0

o

PN N "
1.02 428 2.482.31 1.96 0.98 0.96 0.97 4.42 3.05 3.13 3.17 2.08
[} L [ L =} L [ 1 A

T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0
Chemical Shift (ppm)

Figure S9. *H NMR (250 MHz, CD5;0D) spectrum of charge tagged aza-MBH adduct 10c.
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Figure S10. *C NMR (62.5 MHz, CD;0D) spectrum of charge tagged aza-MBH adduct 10c.
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Figure S11. 'H NMR (250 MHz, CDCl5) spectrum of aza-MBH adduct 10d.
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3. ESI(+)-MS monitoring using charge tagged benzaldehyde: Figure S13 shows the

ESI(+)-MS for the classical MBH reaction using charge tagged benzaldehyde (7), ethyl
acrylate (5b), DABCO (4a) as catalyst and acetonitrile as solvent. Note that just the
enolate product (6b, first intermediate of m/z 213) and the final adduct (10e, of m/z 264)
were detected. The aldol product (second intermediate, doubly charged ion of m/z
188.6) and the hemiacetal intermediate described by McQuade (triply charged ion of
m/z 180.5) were not detected during the whole reaction monitoring. Others species were
however detected, such as those of m/z 353, 404 and 455. They were attributed as a
series of aggregates as we described: Two protonated catalyst with an iodine counterion
of m/z 353 [I" + (DABCO+H),]", protonated catalyst and charge tagged benzaldehyde
with a iodine counterion of m/z 404 [(DABCO+H) + I" + (Benzaldehyde)]™ and two
charge tagged benzaldehyde with o iodine counterion of m/z 455 ( Benzaldehyde), + I
)".
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Figure S13. ESI(+)-MS of the classical MBH reaction solution at 10 min (top) and 60 min
(bottom) using charge tagged benzaldehyde.

Scheme S1 shows the disfavors/unstable aldol product (second intermediate)
and hemiacetal not detected by ESI(+)-MS in the MBH reaction using charge tagged
benzaldehyde as electrophile. Note the proximity of the positive charge in these

structures.



S10

OH
N
(HaC)sN3 /[ "
/ [ \7 N
Aldol product (second intermediate)
Hemiacetal intermediate

Scheme S1. Disfavors/unstable aldol and hemiacetal intermediates.

4. Participation of the charge tagged acrylate on the mechanism of the MBH/aza-MBH

reactions: The co-catalyst action of the methylimidazolium ion for the acrylate 5a could

be rationalized as contributing in the mechanism steps as Scheme 5 rationalizes below.

XH O

R2 % O/\/\ N /’)\N/ o)
10aorc \\/ R= HJ\O/(CHQ)3 \
>N
Activating for the
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Scheme S2. Global participation of the charge tagged acrylate 5a on the mechanism of the
MBH/aza-MBH reactions.
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5. ESI(+)-MS/MS and accurate mass measurements for the main species detected in the

monitoring of the neutral and charge tagged MBH/aza-MBH reactions.
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Figure S14. ESI(+)-MS/MS of enolate product from MBH/aza-MBH reactions (charge

tagged reactions)
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Figure S15. ESI(+)-MS/MS of aldol product from aza-MBH reaction (charge tagged reaction)



S12

100 aza-MBH adduct. T o 40217
] Singly charged ion of m/z 484 MO/\/‘”
90 ; CZSHSOOSNSS MeO Y\
7 ppm error 0.6
80
70
E . ‘NH O @
60 : e MO P
- =
50 m o
J o Ol e
- B “NH O Ts.
20 E KJ\ON\ENf / P OM:‘)/\w NH O /\/\QA
] A Ly o N\ N—
B 231.08 Tow O A meo
30 : J /‘ rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
] 173.00 MeO
20 N s
10 195.08 290.08
R 256.08 484.25
0] 145.00 198.00 285.17 , 84408 37617 41217  452.33 469.17 | 504.25 523.33
T LA I R R R A L R B R L R L R R R D R L R AL Ll A L) R R LR AN IR RAAAN RN MR R
150 200 250 300 350 400 450 500
m/z
Figure S16. ESI(+)-MS/MS of aza-MBH adduct (charge tagged reaction)
Hemiacetals intermediates from the aza-MBH reaction.
Doubly charged ions of m/z 443 and 587
CyeHs505NgS, and CelH73O11’_\‘733
T o . ppm error 0.9 and 0.2, respectively.
100 OMNC,P% 298.67 484.25
i MeO e 8¢ = @
3 Ny N 10b
] 290.08 oo
- TS\NH gb Ts NH O A
] | . r
60 i 5a i /@AN/TSO o/v\,\\,;\/N,
- / | MeO OMZANf MeO
- o . Ts 5 ' v \—/
] ASNSNAN, | MeO ‘NE
1 e W )@2 777777 ANJ\
20 \, Mo”7 443.25
4 15383 19508 430.17 M 578.17
o 20867
7 O/\/\;‘:‘%\N_ : /@)\N,Ts
| \—/ TS NH 2
. MeO [ﬁ[‘j 8c o 9b iMeo /©)\N/TSO 9b . Ar
60 — ® | MeO MOMN%N,
i MeO' o N \=/
] PRI 290.08 o M = weo [ﬂNJ
Ay — e ‘NE T
S - G 2 VN |
- |
20 l /©)7b 44317
] 195.08 wmeo
* 387.17 587.25
04 . Ll A d s [T WO Y. N U X TV
I L L L L L L L L L L L
200 300 400 500 600
m/z

Figure S17. ESI(+)-MS/MS of hemiacetals from the aza-MBH reaction (charge tagged

reaction).
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Figure S19. ESI(+)-MS/MS of aldol product from aza-MBH reaction (neutral reaction).
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Figure S23. ESI(+)-MS/MS of aldol product from MBH reaction (neutral reaction)
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Figure S27. ESI(+)-MS/MS of compound formed by attack of DABCO to the N-tosyil imine.
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Figure S28. ESI(+)-MS/MS of dimer sodiated N-tosyl imine.



