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Table S1. Deoxydehydration of styrene glycol catalyzed by molybdenum catalysts.?

OH

LMoO, (10 mol %
Ph)\/OH reductz\r(lt(1 5€qo)) Ph"x + O-reductant + H,0

1-phenyl-1,2-ethanediol  t5uene. 170 or 190 o, styrene

2-24h
Yield®
entry backbone catalyst PPhs Na2S03
1. HHL,Mo00; 46 (52) 34
2. ButBu ,M00, 48 (54) 40
3. L HOMe| ,M0O, 38 (51)
4, HCLMo0, 39 (56)
5, HNOzf ,M0O, 10 (26) 4

#Reaction conditions: Styrene glycol (0.500 mmol), catalyst (10 mol %) and reductant (1.5 equiv.)
in toluene (ca. 2.5 mL) at 170 °C for 24 hours. Yields were determined by *H NMR spectroscopy
using 1,3,5-trimethoxybenzene as an internal standard. °Yield in parentheses refers to a reaction
carried out at 190 °C.
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Figure S1. *H NMR spectrum of "HL; (1a) in CDCls.
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Figure S2. *H NMR spectrum of B4®4_; (2a) in CDCla.
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Figure S3. *H NMR spectrum of "ML, (3a) in CDCls.
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Figure S4. *H NMR spectrum of "OMeL; (4a) in CDCls.
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Figure S5. *H NMR spectrum of HCIL; (5a) in CDCls.
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Figure S6. *H NMR spectrum of "FL; (6a) in CDCls.
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Figure S7. *H NMR spectrum of "N, (7a) in DMSO-ds.
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Figure S8. *H NMR spectrum of ©¢'L; (8a) in DMSO-ds.
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Figure S9. *H NMR spectrum of "HL, (9a) in CDCls.
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Figure S10. *H NMR spectrum of 484, (10a) in CDCls.
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Figure S11. *H NMR spectrum of "L, (11a) in CDClIs (*tetrahydrofuran).
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Figure S13. 3C{*H} NMR spectrum of "°Me[_, (12a) in CDCls.
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Figure S14. *H NMR spectrum of "N, (13a) in CDCls.
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Figure S15. *H NMR spectrum of 8“4 3 (14a) in CDCls.
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Figure S16. *H NMR spectrum of L4 (15a) in CDCls.
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Figure S17. *H NMR spectrum of 8“4, (16a) in CDCls.

20



o'y — # 00

89

89

89

68'9 - N Z8'T
: e == Mmo.m

169 —¢ —_—=

¥6'9 \ 9'€
969 -_— == o€
mﬁ.h&

21

Figure S18. *H NMR spectrum of "Ls (17a) in CDCls.
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Figure S19. *H NMR spectrum of %84 5 (18a) in CDCls.
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Figure S20. *H NMR spectrum of B4 ¢ (19a) in CDCls.
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Figure S21. *H NMR spectrum of ©"“!Lg (20a) in CDCls.
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Figure S22. *H NMR spectrum of "HL;MoO; (1b) in DMSO-ds.
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Figure S23. 3C{*H} NMR spectrum of "HLL;MoO- (1b) in CDCls.

26



Wg\wm?q PrSSE  gopp

vSoey

Z20'9E9

£ 8vi IS LLL

=

8628 OLEPE

GL'6L8

= \LB'6IB

L0656

SL'coot

V9Tl gpoezy

100 Tryv-46 Jul 23 13:19:30 2019 (GMT-07-00)

LLBSTH
9g'L0E}
z1'BsEl
Lzpp _
L B0l gozgpy
66981 oo
0y SZZE
05'192¢
|y
uy (=] oy (=1 [¥z] (=] [Tx] (=]
o [=:] [--] (=] = P~ w w

BOUBYY WSUBI] %

2000 1500 1000 500

Wavenumbers (cm-1)

2500

i)
3000

HL;MoO; (1b).

Figure S24. IR spectrum of ™

27



I wolW BN T
/ /S S / / /S
|
U. WA il JU L}LJLL___JU
o o Iy iy
8 7 6 5 4 3 0
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Figure S26."*C{*H} NMR spectrum of B4 ;Mo0O> (2b) in CDCls.
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Figure S28. *H NMR spectrum of "MeL;MoO; (3b) in DMSO-ds.
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Figure S49. 'H NMR spectrum of ®B“8Y ,M00, (10b) in DMSO-ds.

53




100 gy

16'08Y
B8 VS =]
0G5S &
I ¥ 065
« 0L'Lre
Mlﬂ pe8sL
— SE'96L
SVIVE  gzcea
— ——
Lo'zes
NI 31 S 8z 206 s
62501 0v'SIE =
fevoll LE'6ZHI
SE'991)
50'GE2)
SPOSEL oo leel
ZEBEYI
o
1s
.
.2
&
-
18
g
&
95' 0962
.
s
=
-3
8=
5
(=]
et 1 LR r Py 1 L e e e e Yooy T 2
& & 3 8§ 8 8 8 A FERREEIYTREEITITIEEEIT

BOUBY)IWISUBI] %

Wavenumbers (cm-1)

Figure S50. *C{*H} NMR of ®“*®4[_,M00; (10b) in CDCls.

B ,M0O; (10b).

Figure S51. IR of B

54



[4y4
§SS°C /

10

/
T Z
—

8T'b ~_
wy—
Sy~
6et~"
9% ~
9y~

mﬂ.m./.

TS~
rs=r
ﬁm.m\

6L —

N

Feot
Feee

Feot

B |

Feen

T |

(A%4

05

10

15

20

40 35

4.5
Figure S52. *H NMR spectrum of H'L,Mo00> (11b) in DMSO-ds.

6.5

70

75

55



90'vT —

[N
¢E0s —
LE°CS —
0T°€S 7

Sb'0CT
0s°0¢1 /.
S9'€CT
€L°€CT

ShyeT
18°£CT —

b1°8¢T
£b'6CT
+9°6¢T

ST'6ST
€CT°6ST V.

160 150 140 130 120 110 100
Figure S53. BC{*H} NMR of "!L.,M00; (11b) in DMSO-ds.

170

180

56



105_3NW-55 Jul 23 13:59:52 2019 (GMT-07:00)

UrT SOWRT egppt |y zop
€T PLb EV60s

S8 LES
eL'ESS
BLELD g gng .
—_— 85°02L
50°18L
B -
e 1z 898 EfB6L__ ZOELS
— \0Z'288
e SHTEE 06 ZIDL X #@Nmﬁh@bom
= Z9'LE0)
e £52904
08801z piiL
Legayy 09EILE
e LVSETL gy
= 811621
£S5 BYEL '
762964
W—m.mai )
— BOVSEL iy
09'vIZE
1Z'E9ZE
A e et e ey
1) = w = uy = [*v] =1 wy = wr = wy = [*r)]
o (-2 <« © r~ r~ w “w 1] 1) - =t ~ -~ (2]

100+

SIUENWSUELL %

2500 2000 1500 1000 500
Wavenumbers (cm-1)

3000

3500

Figure S53. IR of "“'L,MoO; (11b).

57



160~
86'0

10°¢C
¥0'¢ V

L0T-7
01z 7

9T~
897~

99°€ ~
08°E ~_
v8'€ —
10% ~
S0y —

LY N\
Uy —
wm.v\

ST'S~
8T's "

P

/

il

Fooe

Feen

Feet .

H/NNA
H\.wo.ﬁ

U_Hfmm.m

i |

Figure S54. 'H NMR spectrum of H°Me_,Mo0, (12b) in DMSO-ds.

58



(VY LRV VY |
|
| | |
l L i
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

Figure S55. BC{*H} NMR of "°Me| ,M00; (12b) in DMSO-ds.
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Figure S58. 3C{*H} NMR spectrum of "N92| ;M00; (13b) in DMSO-ds.
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Figure S62. IR spectrum of B“BU sMoO, (14b).
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Figure S65. IR spectrum of "HLL4M00O> (15b).
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Figure S71. IR spectrum of "HLsMoO2 (17b).
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Figure S73. 3C{*H} NMR spectrum of ®B"BY|_ sMoO, (18b) in CDCls.
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Figure S75. 'H NMR spectrum of B“Me| sMoO, (19b) in CDCls.
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Figure S76. 3C{*H} NMR spectrum of B“Me|_sMo0O, (19b) in CDCls.
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Figure S77. IR spectrum of B“Me|_sMo0O; (19b).
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Data from Time-Dependence Study

Catalyst: 1b — styrene yield {= (integration of peak @5.75ppm)*moles of internal standard)/theoretical yield}

Time (min) NMR NMR Styrene yield Styrene yield | Average styrene Standard
integration integration (trial 1) (trial 2) yield (%) Deviation
(Trial 1) (Trial 2)
20 0.17 0.21 2.15 2.66 2.41 0.36
40 0.64 0.76 8.10 9.62 8.86 1.07
60 1.28 1.25 16.20 15.82 16.01 0.27
90 1.95 1.75 24.69 22.15 23.42 1.79
Overnight (16h) 3.17 3.24 40.13 41.02 40.57 0.63
Catalyst: 1b — styrene glycol remainin
Time (min) NMR NMR Styrene glycol Styrene glycol | Average styrene Standard
integration integration (trial 1) (trial 2) glycol remaining Deviation
(Trial 1) (Trial 2) (%)
20 6.51 6.9 82.41 87.35 84.88 0.36
40 5.09 4.76 64.44 60.26 62.35 1.07
60 3.54 3.46 44 .81 43.80 44.31 0.27
90 1.61 2.26 20.38 28.61 24.50 1.79
Overnight (16h) 0 0 0.00 0.00 0.00 0
Average Styrene Yield Average Styrene Glycol Remaining
__30.00 g 100.00
& ® 2 80.00 .
D 20.00 5 60.00 e
; 10.00 : g 40.00 ¢
g b € 20.00
& 0.00 e % 0.00
0 20 40 60 80 100 o 0 20 40 60 80 100
Tlme (min) Time (min)

Figure S79. Time-dependence data for conversion of styrene glycol to styrene using 1b (10 mol%) at 170 °C.

82




Catalyst: 2b — styrene yield

Time (min) NMR NMR Styrene yield Styrene yield | Average styrene Standard
integration integration (trial 1) (trial 2) yield (%) Deviation
(Trial 1) (Trial 2)
20 1.88 2.52 23.80 31.90 27.85 5.73
40 3.02 3.52 38.23 44.56 41.40 4.48
60 3.58 3.6 45.32 45.57 45.45 0.18
90 3.48 3.71 44.06 46.97 45.51 2.06
Overnight (16h) 3.55 3.87 44.94 48.99 46.97 2.86
Catalyst: 2b — styrene glycol remainin
Time (min) NMR NMR Styrene glycol Styrene glycol | Average styrene Standard
integration integration (trial 1) (trial 2) glycol remaining Deviation
(Trial 1) (Trial 2) (%)
20 4.69 3.14 59.37 39.75 49.56 13.88
40 1.58 0.93 20.00 11.52 15.89 5.82
60 0 0 0.00 0.00 0.00 0.00
90 0 0 0.00 0.00 0.00 0.00
Overnight (16h) 0 0 0.00 0.00 0.00 0.00
Average Styrene Yield Average Styrene Glycol Remaining
50.00 = 70.00
% 40.00 § ¢ 3:; 60.00 }
o .£ 50.00
2 3000 { é 40.00
£ 20.00 g 30.00
o + 20.00
& 100 § 10.00 §
0.00 & 0.00 ° °
0 20 40 60 80 100 0 20 40 60 30 100
Time (min) Time (min)

Figure S80. Time-dependence data for conversion of styrene glycol to styrene using 2b (10 mol%) at 170 °C.

83




Catalyst: 6b — styrene yield

Time (min) NMR NMR Styrene yield Styrene yield | Average styrene Standard
integration integration (trial 1) (trial 2) yield (%) Deviation
(Trial 1) (Trial 2)
20 53 75 6.71 9.49 8.10 1.97
40 1.48 1.21 18.74 15.32 17.03 2.42
60 1.53 1.36 19.37 17.22 18.29 1.52
90 1.41 1.44 17.85 18.23 18.04 .26
Overnight (16h) 3.21 3 40.64 37.98 39.31 1.88
Catalyst: 6b — styrene glycol remainin
Time (min) NMR NMR Styrene glycol Styrene glycol | Average styrene Standard
integration integration (trial 1) (trial 2) glycol remaining Deviation
(Trial 1) (Trial 2) (%)
20 6.91 7.05 87.48 89.25 88.36 1.25
40 5.81 4.51 73.55 57.09 65.32 11.64
60 4.89 4.30 61.91 54.44 58.17 5.28
90 2.97 3.53 37.60 44.69 41.14 5.01
Overnight (16h) 0 0 0 0 0 0
Average Styrene Yield Average Styrene glycol Remaining
___25.00 % 100.00 °
X 20.00 =
3 15.00 ¢ * ¢ 5 50.00 ¢ ¢
Z 1000 $ é 8
o 5.00 —
§ 0.00 g o 0 20 40 60 80 100
0 20 40 60 80 100 K ) )
Time (min) Time (min)

Figure S81. Time-dependence data for conversion of styrene glycol to styrene using 6b (10 mol%) at 170 °C.
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Catalyst: 17b — styrene yield

Time (min) NMR NMR Styrene yield Styrene yield | Average styrene Standard
integration integration (trial 1) (trial 2) yield (%) Deviation
(Trial 1) (Trial 2)
20 0.23 0.19 291 2.41 2.66 0.36
40 0.37 0.35 4.68 4.43 4.56 0.18
60 0.49 0.39 6.2 4.94 5.57 0.9
90 0.61 0.54 7.72 6.84 7.28 0.63
Overnight (16h) 1.98 2.02 25.07 25.57 25.32 0.36
Catalyst: 17b — styrene glycol remaining
Time (min) NMR NMR Styrene glycol Styrene glycol | Average styrene Standard
integration integration (trial 1) (trial 2) glycol remaining Deviation
(Trial 1) (Trial 2) (%)
20 6.40 6.62 81.02 83.81 82.41 0.36
40 5.57 5.92 70.51 74.94 72.73 0.18
60 4.93 5.32 62.41 67.35 64.88 0.9
90 3.88 4.56 49.12 57.73 53.42 0.63
Overnight (16h) 0 0 0 0 0 0
Average Styrene Yield Average Styrene Glycol Remaining
___lo.00 __100.00
& X °
S Qo * ®
< 5.00 ° £ 50.00 (]
o o
2 0.00 2 0.00
0 20 40 80 100 § 0 20 40 60 80 100
Time (min) & Time (min)

Figure S82. Time-dependence data for conversion of styrene glycol to styrene using 17b (10 mol%) at 170 °C.
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Figure S83. Representative NMR data for DODH of styrene glycol using 2b at 20 and 40 mins.
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Figure S84. Representative NMR data for DODH of styrene glycol using 2b at 60 and 90 mins.
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Figure S85. Representative NMR data for DODH of styrene glycol using 2b after overnight run.
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