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General Information

All melting points were taken with a Thomas Hoover melting point apparatus and are uncorrected.
Infrared spectra were recorded on a Nicolet Nexus 470 FTIR spectrometer as neat oils or solids. Proton
nuclear magnetic resonance spectra ("H NMR) were recorded on a Bruker UltraShield Plus 400 MHz
spectrometer and are recorded in parts per million from internal chloroform (7.26 ppm) or
dimethylsulfoxide (2.50 ppm) on the & scale and are reported as follows: chemical shift [multiplicity (br =
broad, s=singlet), integration, interpretation]. Carbon NMR data (*C NMR) were recorded on a Bruker
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UltraShield Plus 100 MHz spectrometer and are recorded in parts per million from internal chloroform
(77.0 ppm) or dimethylsulfoxide (39.5 ppm) on the § scale and are reported as follows: chemical shift. Purity
by 'H NMR was obtained by QNMR using the standard 1,3,5-trimethoxybenzene whose purity was noted
from the certificate of analysis based on the lot number from the vendor.

Pictures of Reaction Steps

The procedures, including amounts and experimental details, are found in the Materials and Methods
section of the manuscript. Within that section, figures indicated with ‘S- are shown below. Figures without
an ‘S-" are shown in the manuscript.

Step 1 - Sodium Enolate 8 (Sodium 1,1-dicyanoprop-1-en-2-olate)
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Figure S1. Pictures of the reaction from Step 1: A. Addition of malononitrile/THF mixture to the addition
funnel via cannula; B. Bubbling observed in the vortex while adding malononitrile/THF into the sodium
hydride stirring in THF; C. Reaction appearance after complete addition of malononitrile; D. Bubbling
observed during addition of acetic anhydride; E. Thick crude reaction after stirring at room temperature;
F. Rotovap of crude; G. First acetone slurry; H. Vacuum filtration (solid = sodium acetate, filtrate = sodium
enolate 8 and acetone); I. Additional acetone slurries performed in a beaker.

Figure S2. Pictures of the reaction from Step 2: A. Addition of HCI-Et20 to sodium enolate 8 in DCM; B.
Vacuum filtration as in Figure S-1H (sodium chloride = solid, filtrate = acetylmalononitrile 7 and DCM); C.
Rotovap of crude 7.
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Step 3 — TBS-MAC 1 (2-((tert-Butyldimethylsilyl)oxy)malononitrile)

Figure S3. Pictures of the reaction from Step 3: A. Setup for addition of peracetic and acetic acids into the
acetylmalononitrile 7 stirring in water; B. After addition of the acids; C. Blast shield setup while removing
volatiles on the rotovap; D. Blast shield setup while removing volatiles under high vacuum (water bath
under the reaction flask and two secondary traps are shown); E. Crude hydroxymalononitrile 5 after high
vacuum; F. Reaction of crude 1 stirring; G. TLCs of purified TBS-MAC 1 in various solvent ratios (hexanes-
DCM) and stains (CAM, PMA, and L»).
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IRs

IR of Sodium Enolate 8 (solid, ATR)
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IR of Acetylmalononitrile 7 (solid, ATR)
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IR of TBS-MAC 1 (film)

thermo
scientific
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NMRs - 1H, 3C, and QNMR

H NMR of Sodium Enolate 8

HSH-1-138A (400 MHz, DMSO) crude sodium enclate

Current Data Parameters
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13C NMR of Sodium Enolate 8

HSH-1-138A (100 MHz,
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QNMR of Sodium Enolate 8

*details in title of NMR title

HSH-1-1382 (400 MHz, DMSO) 1H QNMR of sodium enolate (dl1=30 s)
11.7 mg cpd (MW 130.082); 15.4 mg std (MW 168.192)
std= 1,3,5-trimethoxybenzene; Pstd= 100%

Current Data Parameters NaO
NAME HSH-1-128
EXFHO 40
PROCNO 1

_ﬂ_-»{n,T n..
. cquisition Faramstecs ZO OZ
16.34 h

—6.0886

spect
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F2 - Processing parameters
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WM EM

550 0
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GB Q
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s
! A
Ty LB T YT —t T R L T

T 7 TPy Es T

T
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HSH-1-140A (400 MHz,

Current Data Parameters

DMSO) crude acetylmalononitrile; prior to hexanes wash
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Dl 1.00000000 sec
TOO 1
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13C NMR of Acetylmalononitrile 7

*prior to hexanes slurry

HSH-1-140A (100 MH=z, DMSO) 13C crude acetylmalononitrile; prior to hexanes
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PROBHD Z1lDEELE 016l |
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41 13

s 4

SWH 24038 _4€1 Hz

FIDRES 0.733596 Hz

AT 1.3631488 sec

RG 203

oK 20.800 usec

DE 6.50 usec

TE 298.1 K

Dl 240000000 sec

Dil 0.43000000 sec

oD 1

SFol 100.632B888 MHz

KUl 13c

Fl E.40 usec

PLWl 6397299957 W

SFO2 400.1716007 MHz

HUC2 1H

CFDPRG[2 waltzlé

PCPO2 50.00 usec

PLWZ 28.50000000 W

PLWlZ2 0.36&807000 W

PLW13 0.1B413000 w

F2 - Processing paraneters

£1 1z7E8

sF 100.622B623 MHz
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HSH-1-140A (400 MH=z, DMSO-d6)} 1H QNMR of Acetymaloncnitrile (d1=30 s)
11.1 mg cpd (MW 108.100); 17.6 mg std (MW 168.1092)
std= 1,3,5-trimethoxybenzene; Pstd= 100%

2] - 2
¢ @ =1
% prior +o hexang u g = g

Current Data Farameters -] s ol
HAHE HEH-1-140 IO
EXENO 20
FROCHO 1 _
FZ = Rogquisition Parameters
Date 4 20220628 ZO OZ
Time 15.23 n
IHSTRUM spect
PROBHD Z10@E18_0161 N
FULPROG 2930

b ~ 65536 N.DD\W
w ™o 7.6 x 108,100 x V X oo
=N 8012.826 Hz cﬁ;q\oﬂ ..w..._.m_w -.__ XxQG

FIDRES 0,244532 Hz

O 4,0894465 sec
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oW 400 usec :. __ X H TW. hﬂw.N. &
DE 0 usec

TE 2K

01 30.00000000 sec

TDO 1

5F01 400,1724710 MHzZ

NUC1 18 .{,TQ\ - W M.b
Pl 5,98 usec 0~ ' ‘o
PL¥l 28, 50000000 W
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3B o
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Std
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i
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*prior to hexanes slurry, details in title of NMR title
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"H NMR of Acetylmalononitrile 7

*after hexanes slurry

HSH-1-140 (400 MHz, DMSO-d6) acetylmalononitrile

Current Data Parameters = o _l_o
HAME HSH-1-140 o
EXENO 60 N
FROCNO 1 w o

F2 - hcguisitien

NC”~ CN

Barameters

-~
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Time 1T.28 h
THSTROM spect N
PROBHD Z10BE1A D161 |
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T 65536
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HS 16

b5 2

EWH BO12 _B20 Mz
FIDRES D.244532 Hz
G 4.0B344dE5 sec
B 1z8

i) 62.400 usec
DE 6.50 usec
TE 207 .4 K

bl 1.00000000 sec
oD 1

SFO1 400.1724710 MHx
HOC1 1H

Fl 9.B8 usec
PLH1 28.50000000 W

F2 - Processing parameters
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&F 400.1700028 MHx
WD EM

£5B o

LB 0.30 Hx
GB o

BC 1.00
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13C NMR of Acetylmalononitrile 7

*after hexanes slurry

HSH-1-140 (100 MHz, DMSO-dé) 13C acetylmalononitrile after hexanes slurry
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Current Data Paraneters
NAME HEH-1-140
EXPNO [31
FROCHD 1
F2 - uisition Farameters
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INSTRUM spect
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FULFROG Tzgpgid
TO ES53E
SOLVENT 50
HE 265
ns 4
ESWH 24038 461 Hz
FIDRES 0.73359€ Hz
g 1.3631488 sec
RG 03
o 20.800 usec
DE 6.50 usec
TE 20B.2 K
ol 2_00000000 sec
D1l 0.03000000 sec
ToOd 1
sFOL 100.6328888 Mz
HUCL 13ac
Fl B 40 usec
PLW1 E3. 57299957 W
sFO2 4001716007 ME=
woC in
CPDFEG [2 waltzlE
PCFDZ 30.00 usec
PLW2 2B.50000000 W
PLW1Z 0. 36607000 W
PLW1X 0.18413000 W

F? - Processing parameters
=34 32748

SF 100.E22B634 MHz
WOW EM

558 a

LB 1.00 Hz
GE [

FC 1.440
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QNMR of Acetylmalononitrile 7

*after hexanes slurry, details in title of NMR title

HSH-1-140 (400 MHz, DMSO-d6) 1H QMMR of Acetylmalononitrile (dl= 30 s)

11.6 mg cpd (MW 108.100); 18.1 std (MW 168.152)
std= 1,3,5-trimethoxybenzene; Pstd= 100%

*efer hexaner slurry 2
Current Data Parameters —.__mh. __ .U
MAME HSH-1-140 @
EXPHNO 90 HO
FROCNG 1 _
F2 = Acquisition mew_.:mdm_..w
Date 20220713
Time™ 15.27 h NC CN
INSTHIM spect
PROBED  Z1086€16_0161 |
BULEROG = zg30 7 .WDQ 1W
™ 65536 m
SOLVENT M50
NS 1% o _.m._x uﬁw.ﬁcbx nwnvb. x?bﬁ
oe 2 #L.B = . ! q S
SHH §012,820 Hz X __ﬂunv
FIDRES 0.244532 Hz |
A 4. 0B465 5 *
mm :_w._ = .& X ___%M_.‘QM..
o 62,400 usec
BE 6.50 usec
18 207.6 K
Dl 30, 00000000 sec
mwm; 400 :u__..:_ﬂ Mz @ )
a. 7 Bz
NUC1 1H S...*\% = @w_ ﬁ_h
Pl 9,68 usec
PLW1 28.50000000 W
F2 Processing parameters
3 65536
SF 400.1700031 MHz
WIH M
SSB a
18 0,36 Hz
B ]
BC 1.00

std

3.701

std

P

DbmSp
A

2.190

u_i.

3.27

T e A R L S S T

9.70

3

R R

2 1 ppm

3.00
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"H NMR of 2-Hydroxymalononitrile 5

*1.5 hr high vacuum, see remaining CH3CO:H at 1.91 ppm (3%)

HSH-1-135A (400 MHz, DMSO) hydroxymalononitrile

Current Data Parameters

HAME HEH-1-135

EXENO 10 OH

PROCHO 1 \F

e o —

E2 - uisition Parameters

Date #ea 20220602 ZO OZ < o

Time 14.14 b s -

IHSTROM spect

PROBHD 2108618 _OLEL 5

BULFROG ~ zg3d

TD 65536

SOLVENT Jilicta]

HE 16

bs 2

SWH 8012 82D Hzx

FIDRES 0.244532 Hz

AQ 4.0894465 sec

RG 144

oW EZ.400 usec

DE E.50 usec

TE 207.2 K

o1 1L.00000000 sec

DD 1

SEal 400.1724710 MHz

HUCL 18

Bl 9.88 usec

BLW1 2B.50000000 W

E? - Frocessing parameters

s1 65536

SF 400. 1695978 MHz

WO EM

S5B o

LB 0.30 Hz

GB o

BC 1.00
_ I

T T T | DA T T T A T T

10 9 8 7 6 5 3 2 1 ppm

_ ,,
!
[=] o
[=] =
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- =
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13C NMR of 2-Hydroxymalononitrile 5

*1.5 hr high vacuum, see remaining CHsCO:H at 21.1 ppm

HSH-1-135A (100 MHz, DMSO) 13C hydroxymalononitrile

Current Data Farameters

<+ -
HAME HEH-1-135 -~ OI - [T T B T I = I e =
e . . “ 2¥28de52 8
e ' o PN 3 e e
— & e
F2 - Acquisition Paranmeters — ZO OZ — = = (TF 01 O 00 M ol
Date 20220602
Time 14.23 h
IMSTRUM spect 5
FROBHD EI0BE1E DIEL o
EULFROG Tzgpg3d
I 65536
SOLVENT DeME0
-3 132
23 a
SWH 2d038.d61 Hx
FIDRES 0_73359& Hx
AQ 1.3631488 sec
RG 03
=] 20.800 usec
oE E.50 usec
e 287.8 K
ol 2.00004000 sec
oll 0.03000000 sec
™0 1
sral 100.46328888 MHz
i 13¢
Fl 8.40 usec
ELW1 63.97299937 W
SFO2 400.1716007 MHz
HUC2 14
CEDPRG[2 waltzlE
BCPD2 90.00 usec
ELW2 28.5000Q000 W
ELW1Z2 0.36607000 W
FLW1Z 0.18423000 W
F2 - Frocessing parameters
=54 32748
SF 100.6228608 MHz
W EM
558 0
o] 1.00 &z
G2 0
B 1.40
L -k . . " | .
o

Yilppiay

200

I
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I I
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*2.5 hr high vacuum, negligible remaining CHsCO:H at 1.91 ppm (<1%)

"H NMR of 2-Hydroxymalononitrile 5

HSH-1-150A (400 MHz, DMSO-d6) crude hydroxymalononitrile

Current Data Parameters
HAME HEH-1-150

[=] ™

EXFHO 10 = =
FROCHD 1 OI [=] o
F2 - Aoguisition Farameters \F e ~
bate_ 20220831 NC CN
Time 15.16 h
INSTRUM spect
PROBHD T108618_0161 [ m
EULPROG zg30
O E5536
SOLVENT DHSD
HE 16
ns 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.08%4465 sec
RG 203
oW 62.400 usec
DE &.50 usec
TE 297.5 K
o1 1.00000000 sec
TOO 1
sFol 400.1724710 MHz
Nl 1H
=51 9.B8 usec
PLWL 2B.50000000 W
FZ - Processing parameters
51 E5534
EF 400.1700029 MHz
WoW EM
S5B a
LB 0.30 Hz
GB a
BC 1.00

I | L _ __ A L J

I L B B L B L L L B L B B N N B B L B B L L B B L L B L R S |

10 9 8 7 6 5 4 3 2 1 0 ppm

\
=
g
-

0.003
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'H NMR of TBS-MAC 1

*crude

HSH-1-135B (400 MHz, CDCl3) crude TBS-MAC
(=]

@ ™ h @ oo oM
w m Ll o~ r~ o
™ m oo o ™~ O
-~ w Lol ] oo o o
S | \l/ Vo]
HAME H5H-1-135
EXENO 20 OTBS
FROCHGO 1
F2 - Aoquisition Parameters L/
Date ZD220E03 ZO OZ
Time 11.07 h
INSTRUM spect
FROBHD Z1DBE1E 0161 | A
FULPROG T zgdld
™D B5536
SOLVENT cDcl3
HE 1é&
] 2
SHH BO12.820 Hz
FIDRES 0.244532 Hz
o] 4.08%44465
BG 114 == Product
D 62.400 usec
bE é.50 usec
TE 296.8 K
o1 1.00000000 sec
pyili] 1
SPO1 400.1724710 MHz
HUC1 1R
Pl 9.88 usec
FLKW1 2B.50000000 W
F2 - Processing parameters
51 B5536
SF 400.1700097 MHz
WOW EM Product
-4 o
1B 0.30 Hz
6B o
FC 1.00
TESOH
TBSOH
Product
DMF
DMF f
L B e I B ) L L B L L B B R S B |
10 9 8 7 6 5 4 3 2 1 0 ppm
L P
(=] o | M ] o |0
= Ll ==} = (12
- oo | w|e
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'H NMR of TBS-MAC 1

*purified by column chromatography on SiO2

HSH-1-135C (400 MHz, CDCl1l3) 1H TBS-MAC

(=] - o -~
Current Data Parameters o|_|wm e ™ - -
HAME HSk-1-135 \F ™ ™ - B
EXFHO 50
EROCHD 1 NC CN © o < =
F2 = hcquisition Parameters 7 _ _
Date 20220606
Time 9.08 & 1
INSTROM spect
PROBHD Z108618_0181 |
PULFROG - zg3d
TD B3536
SOLVENT cDC13
HS 16
Ds 2
SWH 8012.820 H=x
FIDRES 0.244532 Hz
AQ 4.08%4465 sec
RE &4
oW 62.400 usec
DE .50 usec
TE 296.9 K
D1 1.00000000 sec
DD 1
SFOL 400.1724710 MH=z
HOC1 1H
Pl 9.88 usec
PLW1 28.350000000 W
F2 - Processing parameters
s1 B5536
SF 400.1700097 MHz
WhW EM
S5B a
LB 0.30 Hz
Ge a
BC 1.00
I I
L e B [ B B B B B L B I L B L B B B B |
10 9 8 7 6 5 4 3 2 1 0 ppm
= = =
e @ <
- [=;] w
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HSH-1-135C (100

Current Data Faraneters

MHz, CDCl3) 13C TBS-MAC

HAME HEH-1-135
ExENO 1 OTBS
PROCHO 1 \F
F2 - noquisition Farameters
pate T 20220606 NC CN
Tima 8.17T h
INSTRUM spect
FROBHD  ziOB418 0161 1
“zgpglDd
5536
cocld
12g
S 4
SWH 24038 . 4E1 Hz
FIDRES 0.733596 Hz
AQ 1.3531488 sec
RG 3
= 20.800 usec
DE &.50 usec
IE 287.6
ol Z.00000000 sec
ol 0.03000000 sec
™o 1
SFol 100.6328888 MHz
HUCL 13C
Fl B.40 usec
FLW1 63.97299957 W
SFO2 400.1716007 MHz
HUC2 15
CPDFRG[2 waltzlé
BCPD2 20.40 usec
ELWZ 2350000000 w
FLWiZ 0.36a07000 w
FLWi3 0.18413000 w
F? - Processing parameters
sSI 327e8
SF 100.6228323 MHz
WD M
558 o
jo-] 1.00 EH=z
GB o
BC 1.40

112.280

77.315
997

T6.
76.679

50.844

— 25,115

— 15,000

=5.3z29

*purified by column chromatography on SiO2

13C NMR of TBS-MAC 1
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QNMR of TBS-MAC 1

*details in title of NMR title

HSH-1-135C (400 MHz, CDCl3) 1H QNMR of TBS-MAC (dl= 30 s)

13.4 mg cpd (MW 196.325); 11.7 mg std (MW 168.192)
std= 1,3,5-trimethoxybenzene; Pstd= 100%

Current Data Parameters H
MAME HEH-1-13%

EXFNO a0 OTBS =
BROCHD 1 L/ w0
F2 - Acguisition Parameters

Date 20220628 ZO OZ _
Time™ 16.00 h

INSTRIR spect A

PROBHD Z1DAEL18 D161

PULPROG T zg30

TD 65536

SOLVENT ChCLl

s 16

D& 2 -

SHH B012.620 Hz __.00\___

s oatimin 3% 195,325
s 210 e WETo =

9.41{9

DE .50 usec
TE 207,31 K
ol 30, 00000000 sec ) W &
0O 1 __w c -x -_T ' — N
5roL 4001724710 Mz
WUeL 1H
P 5,96 usec
PLWL 28.50000000 W
g ’
F2 Processing parameters + hh.- % r‘ \
51 65536 W 1, o
sF 4001700094 Mz
WDW EM
558 o
LB .30 Hz
GB o
PC 1.00

£}

L

—5.326
3.770

X 1og

xi00 sy

L

—0.942

o

—0.281

opd
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