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General Information

All reactions were carried out under inert atmosphere using oven dried glassware and a magnetic
stirrer. THF was distilled and dried over sodium. Trimethylsilylacetonitrile (TMSAN),
proazaphosphatrane la and all aldehydes were purchased from commercial sources and were
used without further purification. Products were purified via column chromatography using
hexane/ethyl acetate. 'H and ">C nmr spectra were obtained on a VXR-300 and a VXR-400
NMR spectrometer, respectively. All NMR spectra were taken in CDCls. Thin layer
chromatography was used to monitor reaction progress.

B-Hydroxy-4-methyl- benzenepropanenitrile (Table 1, entry 6)':

OH
Me

The general procedure was followed for the synthesis and purification; product was afforded as a
yellow oil in 91% isolated yield.

B-Hydroxybenzenepropanenitrile (Table 2, entry 1)*:

OH
o

The general procedure was followed for the synthesis and purification; product was afforded as a
yellow oil in 89% isolated yield.

B-Hydroxy-4-methoxy- benzenepropanenitrile (Table 2, entry 2)*:
OH

e0

The general procedure was followed for the synthesis and purification; product was afforded as a
colorless oil in 83% isolated yield.

B- Hydroxy -2-methoxy- benzenepropanenitrile (Table 2, entry 3)°:

©\)y

The general procedure was followed for the synthesis and purification; product was afforded as a
white solid in 77% isolated yield.
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B-Hydroxy-2-chlorobenzenepropanenitrile (Table 2, entry 4)*:
OH
CN

Cl

The general procedure was followed for the synthesis and purification; product was afforded as a
colorless oil in 94% isolated yield.

B-Hydroxy-1,3-benzodioxole-5-propanenitrile (Table 2, entry 5):
OH
0 CN

<

O

The general procedure was followed for the synthesis and purification; product was afforded as a
white solid in 82% isolated yield. "H NMR (CDCls, 400 MHz): 6 6.86—6.76 (m, 3H), 5.95 (s,
2H), 4.93-4.89 (m, 1H), 2.81 (d, 1H, J = 4.0 Hz), 2.70-2.69 (m, 2H) ppm; °C NMR (CDCl;,
100.6 MHz): ¢ 148.1, 135.1, 119.3, 117.6, 108.5, 106.1, 101.4, 69.9, 28.1 ppm; HRMS m/z
Calcd. for C;0H9NOs: 191.05824. Found: 191.05876.

B-Hydroxy-4-nitrobenzenepropanenitrile (Table 2, entry 6)':
OH

CN
O,N

The general procedure was followed for the synthesis and purification; product was afforded as a
yellow solid in 94% isolated yield.

B-Hydroxy-3-cyanobenzenepropanenitrile (Table 2, entry 7):
OH

NC CN

The general procedure was followed for the synthesis and purification; product was afforded as a
yellow oil in 89% isolated yield. 'H NMR (CDCls, 400 MHz): 6 7.70 (s, 1H), 7.65-7.59 (m, 2H),
7.50 (t, 1H, J = 8.0 Hz), 5.08 (q, 1H, J = 4.8 Hz), 3.62 (d, 1H, J = 4.4 Hz), 2.82-2.71 (m, 2H)
ppm; *C NMR (CDCls, 100.6 MHz): 6 142.9, 132.4, 130.5, 129.9, 129.5, 118.7, 117.2, 112.7,
68.8, 28.3 ppm; HRMS m/z Calcd. for C;oHsN,O: 172.06366. Found: 172.06395.

Methyl 4-(2-cyano-1-hydroxyethyl)benzoate (Table 2, entry 8):
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OH
/@/K/CN
MeOZC

The general procedure was followed for the synthesis and purification; product was afforded as a
yellow oil in 93% isolated yield. 'H NMR (CDCls, 300 MHz): J 8.99 (d, 2H, J = 8.0 Hz), 7.45
(d, 2H, J = 8.0 Hz), 5.07 (q, 1H, J = 4.0 Hz), 3.89 (s, 3H), 3.27 (d, 1H, J = 4.0 Hz), 2.76-2.74
(m, 2H) ppm; °C NMR (CDCls;, 75 MHz): § 166.9, 146.2, 130.5, 130.3, 125.8, 117.3, 69.7, 52.6,
28.1 ppm; HRMS m/z Calcd. for C;;H;;NO3: 205.07389. Found: 205.07416.

3-Hydroxy-5-phenyl-, 4-pentenenitrile (Table 2, entry 9)*:
OH
A CN

The general procedure was followed for the synthesis and purification; product was afforded as a
yellow oil in 94% isolated yield. >C NMR (CDCls, 100.6 MHz): 6 135.8, 133.1, 128.9, 128.7,
128.3, 127.0, 117.5, 68.8, 26.6 ppm.

3-Hydroxynonanenitrile (Table 2, entry 10)’:
OH

CN
3

The general procedure was followed for the synthesis and purification; product was afforded as a
colorless oil in 85% isolated yield.

3-Cyclohexyl-3-hydroxypropionitrile (Table 2, entry 11)°:
OH
CN

The general procedure was followed for the synthesis and purification; product was afforded as a
colorless oil in 86% isolated yield.

B-Hydroxy- 2-thiophenepropanenitrile, (Table 3, entry 1)°:

/\
s CN
OH
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The general procedure was followed for the synthesis and purification; product was afforded as a
yellow oil in 88% isolated yield.

B-Hydroxy-benzo[b]thiophene-2-propanenitrile (Table 3, entry 2)°::

CN
m(
s OoH

The general procedure was followed for the synthesis and purification; product was afforded as a
yellow solid in 93% isolated yield.

3-Hydroxy-3-(6-methylpyridin-2-yl)propanenitrile (Table 3, entry 3):

OH
The general procedure was followed for the synthesis and purification; product was afforded as a
white solid in 92% isolated yield. '"H NMR (CDCls, 400 MHz): 6 7.61 (t, 1H, J = 8.0 Hz), 7.18
(d, 1H, J= 8.0 Hz), 7.10 (d, 1H, J = 8.0 Hz), 5.09 (s, 1H), 4.97 (t, 1H, J = 4.0 Hz), 2.87-2.75
(m, 2H), 2.51 (s, 3H) ppm; >C NMR (CDCls, 100.6 MHz): § 157.9, 157.4, 137.8, 123.3, 117.6,
117.5, 68.6, 27.4, 24.4 ppm; HRMS m/z Calcd. for CoH;oN,O: 162.07931. Found: 162.07961.

3-(6-Bromopyridin-2-yl)-3-hydroxypropanenitrile (Table 3, entry 4):
X

P
Br N CN
OH

The general procedure was followed for the synthesis and purification; product was afforded as a
yellow oil in 87% isolated yield. 'H NMR (CDCls, 400 MHz): 6 7.62 (t, 1H, J = 8.0 Hz), 7.46 (d,
2H, J = 4.0 Hz), 5.03 (m, 1H), 4.02 (d, 1H, J = 4.0 Hz), 2.97-2.82 (m, 2H) ppm; “C NMR
(CDCls, 100.6 MHz): ¢ 160.4, 141.7, 139.8, 128.1, 119.7, 117.3, 69.1, 27.0 ppm; HRMS m/z
Calcd. for CgH,BrN,O: 225.97417. Found: 225.97456.

B-Hydroxy-2-Quinolinepropanenitrile (Table 3, entry 5)

X

7

N CN
OH
The general procedure was followed for the synthesis and purification; product was afforded as a
red oil in 93% isolated yield. 'H NMR (CDCls, 300 MHz): § 8.25 (d, 1H, J = 9.0 Hz), 8.10 (d,
1H, J=9.0 Hz), 7.87 (d, 1H, J= 9.0 Hz), 7.77 (t, 1H, J = 9.0 Hz), 7.59 (t, 1H, J=9.0 Hz), 7.46
(d, 1H, J = 9.0 Hz), 5.25 (bs, 1H), 5.19 (bs, 1H), 2.96-2.93 (m, 2H) ppm; *C NMR (CDCl;,
100.6 MHz): ¢ 157.8, 146.7, 138.1, 130.6, 129.1, 128.1, 127.9, 127.4, 118.1, 117.2, 68.9, 27.3
ppm; HRMS m/z Calcd. for C;2H oN,O: 198.07931. Found: 198.07973.
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3-Hydroxy-3-(1-methyl-1H-indol-2-yl)propanenitrile (Table 3, entry 6)

|
N CN

OH
The general procedure was followed for the synthesis and purification; product was afforded as a
yellow solid in 81% isolated yield. 'H NMR (CDsCN, 400 MHz): § 7.59 (d, 1H, J = 8.0 Hz),
7.41 (d, 1H, J= 8.0 Hz), 7.24 (t, 1H, J = 8.0 Hz), 7.09 (t, 1H, J = 8.0 Hz), 6.54 (s, 1H), 5.23 (q,
1H, J=8.0 Hz), 3.97 (d, 1H, J = 8.0 Hz), 3.80 (s, 3H), 3.08-3.06 (m, 2H) ppm; *C NMR
(CDsCN, 100.6 MHz): ¢ 139.9, 138.1, 127.3, 122.1, 120.8, 119.7, 118.2, 117.5, 109.6, 99.2,
62.6,29.9, 25.3 ppm; HRMS m/z Calcd. for C;,H,N,0: 200.09496. Found: 200.09532.

3-Hydroxy-3-(4-methylthiazol-2-yl)propanenitrile (Table 3, entry 7):

The general procedure was followed for the synthesis and purification; product was afforded as a
yellow oil in 95% isolated yield. 'H NMR (CDCls, 400 MHz): §6.90 (s, 1H), 5.28 (s, 1H), 5.11
(s, 1H), 3.06—2.87 (m, 2H), 2.40 (s, 3H) ppm; *C NMR (CDCl;, 100.6 MHz): 6 171.1, 153.1,
117.2, 114.8, 67.5, 27.2, 17.1 ppm; HRMS m/z Caled. for C;HsN,OS: 168.03573. Found:
168.03606.

3-(Benzofuran-2-yl)-3-hydroxypropanenitrile (Table 3, entry 8):

C
Co— "
O OH

The general procedure was followed for the synthesis and purification; product was afforded as a
yellow oil in 64% isolated yield. '"H NMR (CDCls, 400 MHz): J 7.58—7.55 (m, 1H), 7.48-7.45
(m, 1H), 7.34-7.28 (m, 1H), 7.27-7.22 (m, 1H), 6.77 (s, 1H) 5.17 (q, 1H, J = 8.0 Hz),
3.05-2.91 (m, 3H) ppm; “C NMR (CDCls, 100.6 MHz): § 155.4, 155.0, 127.8, 125.1, 123.4,
121.7, 117.1, 111.6, 104.4, 64.4, 25.2 ppm; HRMS m/z Calcd. for C;;HoNO,: 187.06333. Found:
187.06371.

3-Hydroxy-3-(2-0x0-2H-chromen-6-yl)propanenitrile (Table 3, entry 9):

OH
o0
o~ O
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The general procedure was followed for the synthesis and purification; product was afforded as a
yellow solid in 70% isolated yield."H NMR (CDCls, 300 MHz): 6 7.71-7.68 (m, 1H), 7.57—7.54
(m, 2H), 7.30-7.25 (m, 1H), 6.40 (d, 1H, J = 12.4 Hz), 5.13 (t, 1H, J = 6.0 Hz), 3.34 (s, 1H),
2.80 (d, 2H, J = 4.0 Hz) ppm; °C NMR (CDCls, 100.6 MHz): § 160.7, 154.1, 143.3, 137.6,
129.2, 125.2, 119.1, 117.7, 117.6, 116.9, 115.5, 69.4, 28.4 ppm; HRMS m/z Calcd. for
C12HoNOs: 215.05824. Found: 215.05862.

B-Hydroxy-2-furanpropanenitrile (Table 3, entry 10)”:

OH
D=
(@) CN

The general procedure was followed for the synthesis and purification; product was afforded as a
colorless oil in 81% isolated yield. *C NMR (CDCls, 100.6 MHz): § 153.1, 143.1, 117.3, 110.8,
107.7, 63.9, 25.1 ppm.
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Manual Peak Matching Report
For Accurate Mass Determination

Theoretical
mass

Experimental
mass

PFK matching |Deviation®
mass '

190582y [191.0S 33

——

/80, 98882 2> ..
) L

* The deviation is obtained from the following equation:

deviation=

experimental mass

nomina

- theoretical mass

| mass

Where nominal mass takes in account only 12C, 1H, 160, 14N etc...

Theoretical mass correspond to the mass of the most abundant isotope peak

OH
) CM
(
8]

Table 2, entry 5
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Manual Peak Matching Report
For Accurate Mass Determination

| Theoretical
'mass

mass

Experimental |PFK matching |Deviation*

mass

T3 0030

(F2.0634S

60 98882 [ [+,
K4

* The deviation is obtained from the following equation:

deviation=

experimental mass - theoretical mass

nominal mass

Where nominal mass takes in account only 12C, 1H, 160, 14N etc...

Theoretical mass correspond to the mass of the most abundant isotope peak

OH

Table 2, entry 7
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Manunal Peak Matching Report
For Accurate Mass Determination

‘Theoretical Experimental |PFK matching |Deviation* Ii

mass mass mass ' |

15 97389 | 205 07474 | 180. T8TR] [3 ...
58 /| i

* The deviation is obtained from the following equation:

experimental mass - theoretical mass
AV IR Ol m e m o e e e
nominal mass

Where nominal mass takes in account only 12C, 1H, 160, 14N etc...

Theoretical mass correspond to the mass of the most abundant isotope peak

OH
CMN

MEDQE
Table 2, entry &
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Manual Peak Matching Report
For Accurate Mass Determination

Jﬁleoretical Experimental |PFK matching |Deviation* |
| mass mass mass

{7 03930 [ AZ03 | 307920/ | 1.3 i

4

* The deviation is obtained from the following equation:

experimental mass - theoretical mass

eV AL OGN m e e e e e e e e e e
nominal mass

Where nominal mass takes in account only 12C, 1H, 160, 14N etc...

Theoretical mass comrespond to the mass of the most abundant isotope peak

=

|N/ CN
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Table 3, entry 3
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Manual Peak Matching Report
For Accurate Mass Determination

Theoretical ‘Experimemal ‘PFK matching |Deviation*®

mass mass mass

275.99413] 235 A 213 98G2] | X

* The deviation is obtained from the following equation:

experimental mass - theoretical mass
eV Al M mmmmmm e oo e e
nominal mass

‘Where nominal mass takes in account only 12C, 1H, 160, 14N etc...

Theoretical mass correspond to the mass of the most abundant isotope peak
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Table 3, entry 4
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Manunal Peak Matching Report
For Accurate Mass Determination

Deviation® ‘]

Theoretical  |Experimental  |PFK maiching |
'mass mass mass
L

1 198 .03931 | 148 .03713] 180, 18882

"Z‘Jﬂimg
/1

* The deviation is obtained from the following equation:

experimental mass - theoretical mass

deviation=-———-— e
nominal mass

Where nominal mass takes in account only 12C, 1H, 160, 14N etc...

Theoretical mass correspond to the mass of the most abundant isotope peak

T
CIND\T/\CN
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Table 3, entry 5
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Manual Peak Matching Report
For Accurate Mass Determination

Theoretical 'Experimental | PFK matching iDeviation*

mass mass mass [ |

| Jo.0949k | 0. 90532] WRoWERZ] 3 ppel
o v

* The deviation is obtained from the following equation:

experimental mass - theoretical mass
deVialionm-m e e e e e e
nominal mass

Where nominal mass takes in account only 12C, 1H, 160, 14N etc...

Theoretical mass comrespond to the mass of the most abundant isotope peak

| |
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Table 3, entry &
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Manual Peak Matching Report
For Accurate Mass Determination

ITheoretical Experimental |PFK matching |Deviation*®
mass mass mass '

I8 0353 [ /3. 030k [/30. 9920 _27%(,”

* The deviation is obtained from the following equation:

experimental mass - theoretical mass

deviation=
nominal mass
Where nominal mass takes in account oaly 12C, 1H, 160, 14N etc...

Theoretical mass correspond to the mass of the most abundant isotope peak

—é‘s
N= CH
OH

Table 3, entry 7
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Manual Peak Matching Report
For Accurate Mass Determination

mass mass mass

Theoretical Experimental |PFK matching |Deviation*

* The deviation is obtained from the following equation:

experimental mass - theoretical mass
e Vit oMo e
nominal mass

Where nominal mass takes in account only 12C, 1H, 160, 14N etc...

Theoretical mass correspond to the mass of the most abundant isotope peak

CN
o<
o OH

Table 3, entry 8
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Manual Peak Matching Report
For Accurate Mass Determination

Theoretical Experimental |PFK matching |Deviation*
lmass | mass mass '

S OSB2N] 215 .0SREZ[ 180 TRV Z 5
' U

* The deviation is obtained from the following equation:

experimental mass - theoretical mass

deviation=
nominal mass

Where nominal mass takes in account only 12C, 1H, 160, 14N ete...

Theoretical mass correspond to the mass of the most abundant isotope peak

f\,@*’“
8 [

Table 3, entry 9

Y7,

568



SO+EF”

9

g6-Bn¥-g9z woxy geg-86 PTITNA (0" FA) TJISO X037 245 0'€°8 :SIOI BOOZ EO:SS*EZT T 1IN0 PaM :23eQ

0o0s 00F 00t 00g
S B [ —— : [ SRS I .,.___._1...1_
|
g1z
E0T L
- OF
- 09
6 Anus ‘¢ sqe] | LT
_ I
0. .0 _ 16 |
SLT
e
N - 08
HO .
L 00T

STPSEDE *O0IH

159
dnpiny

9 < 1

rsyead#
1qusa Tl

I SUBDS

|44

(47 dn YW SWID+ IF) uTW LZ2°T @ FS UEdS

FaLYRO sAjrsusiur ey gt go0T yead
00°"059 < T0"GE :sassel 9" fp :oseg
£22TAIRE SH :Apnig uyy :xadp

I3 A= QL QL ele]
Thoma :dues
(LTTES:ZT 8O0-T1A0-Z0) PP Q9LEBQUTF :DF4S

569



juaa) 4

I- £ b 5 9 L ot It Fa £1
- - =
s = =2 3 2
L L - S R
l i W .-._ﬂ
1
0l Anua ‘g a1qe ]
ND 0
ey
HO
P A 600T S0 dvW
) fe et 1! 1 110 SS3T40100
9 Y8 8882 8 8 g P

€202 "908MM

S70



{Ludd) 14
0Z- 0I- 0 OT oOZ O O OS5 09 O0f 08 06 OOT OIT OFT OET OFT OST 09T 04T OBT 06T 0OT 0T
M 1 M

01 Anue 'g ajge]

ND o
Pay
H

Q

A & ..__,h |” | | A G007 S0 HYld

ta ol My - U.r = .nHm JHL .I,..- th MO SSITAOT0D

= 2 82893 o B0 = = ZHW 00T
=g I on [=s

£1202 "908MM

S71



NYSWIL butjxels

wdd ooeZ- QST- 00T- 05- 0 s 00T

O, 0P~ 18 4H L ul ejLyuoiace|AjisiAyiawi | Jo YN ISez

s

|
NO 1S 0
sl

800¢ 320 T¢
JHL Ut

6T0 9 —

€CL MA

S72



wdd 00z~ 0sT- 0D0T- 0S- 0 0s 00T

0, 0t- 18 4H1 ul e} sueneydsoydezeoid
pue ajupuoladelAjsiAylawi | Jo NN 1Ssz

—N
s
s
~T ap

1d-1 z_..V.n_am\Z alN
/
1a- “ﬁ\ 1d-)

800Z ILDO 0¢€

HHN TS /|
NYSWI Sutppe I233e hJ
AHIL UT o
€T L—M S b

S73



oel

D, Ot~ 1e 4H1 ul e} asueseydsoydezeold

puE B|LUO}RORIANISIAUB WL JO HINN

—N—
_mme

Id- 75H/.1\Z S|
I
._n:,\ Id-

8002 IDO0 0¢
2 0%- 3e

JHI UT uesw?)
DNTAAV ¥dHLAVY
e LM

12T

BBO 61T —

Z¢l

| |
| PR S P R S

a

S74



