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A

Synthesis of starting materials 3a, 3f, rac-8
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1-Phenylbut-3-enyl acrylate (3a).
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1-Phenylbut-3-en-1-ol 3a

To a solution of 1-phenylbut-3-en-1-ol (2.10 g, 14.2 mmol) in dry degassed CH,Cl, (280 mL),
was added N-ethyldiisopropylamine (40.5 mmol, 1.7 mL). The solution was cooled to 0 °C,
and a solution of acryloyl chloride (33.8 mmol, 2.80 mL) in dry degassed CH,Cl, (90 mL)
slowly added. The mixture was warmed to ambient temperature, poured into water, and the
organic layer separated. The aqueous layer was extracted with CH,Cl,, and the combined
organic extracts were dried with MgSOQy, filtered, and all the volatiles were evaporated. The
residue was purified by chromatography on silica to give 3a (2.7 g, 13.5 mmol, 95%) as a
colourless liquid. *H NMR (300 MHz, CDCl3) & 7.39-7.27 (5 H), 6.43 (dd, J = 17.4, 1.4, 1 H),
6.16 (dd, J=17.3, 10.4, 1 H), 5.89 (dd, J=7.4, 6.2, 1 H), 5.83 (dd, J=10.4, 1.4, 1 H), 5.72
(dddd, J=17.1, 10.2, 7.1, 6.9, 1 H), 5.09 (dd, J=17.1, 1.4, 1 H), 5.06 (dm, J=10.1, 1 H),
2.72 (dddm, J =14.3, 7.3, 7.1, 1 H), 2.75 (dddm, J = 14.1, 7.4, 6.8, 1.4, 1 H); *C NMR (75
MHz, CDCls3) & 165.3 (0), 140.0 (0), 133.2 (1), 130.7 (2), 128.6 (1), 128.4 (1), 127.9 (1),
126.5 (1), 118.0 (2), 75.3 (1), 40.7 (2); HRMS (ESI) calcd for CisH140,Na [M+Na]':
225.0891, found: 225.0906; EIMS (%) m/z = 202 (M", 1), 161 (37), 129 (26), 86 (31), 84
(55), 55 (100), 49 (75), 36 (46).

1-Phenylallyl acrylate (3f).
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Following the procedure given above for 3a, the title compound was obtained from 1-
phenylprop-2-en-1-ol (2.0 g, 14.9 mmol). Yield of 3f: 2.20 g (11.6 mmol, 78%). *H NMR
(300 MHz, CDCl3) & 7.42-7.26 (5 H), 6.46 (dd, J = 17.3, 1.4, 1 H), 6.35 (d, J = 5.9 1 H), 6.19
(dd, J=17.3, 10.4, 1 H), 6.05 (ddd, J=17.0, 10.4, 5.9, 1 H), 5.86 (dd, J = 10.4, 1.4, 1 H),
531 (d, J=17.2, 1.4, 1 H), 5.27 (d, J = 10.4, 1 H); **C NMR (75 MHz, CDCl5) & 165.1 (0),
138.8 (0), 136.2 (1), 131.1 (1), 128.6 (1), 128.5 (2), 128.2 (1), 127.1 (1), 117.0 (2), 76.3 (1),
IR (neat) v 3034 (w), 1722 (s), 1634 (w), 1403 (m), 1260 s), 1175 (s); HRMS (ESI) calcd
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for C1oH120, [M]": 188.0832, found: 188.0844; Anal. calcd for C1,H1,0,: C, 76.6, H, 6.4;
found: C, 76.7, H, 6.3.

(1SR, 2RS)-1-(tert-butyldimethylsilyloxy)-1-phenylbut-3-en-2-ol (rac-8) [1].

1) DIBAI-H; -90 °C; © @ ©
o8 A, otBs (L _J., OTBS A7,
thenadd < "MgCl J/
CO,Me -
2 2) aqueous workup HO | HO | HO

Methyl 2-(tert-butyldimethyl-  with tartaric acid
silyloxy)-2-phenylacetate

rac-8 rac-8' rac-8"

A solution of methyl-2-(tert-butyldimethylsilyloxy-2-phenylacetate [2] (3.00 g, 10.7 mmol) in
dry dichloromethane (50 mL) was cooled to —90 °C. DIBAL-H (11.7 mL, 12.8 mmol, 1.1 m
in cyclohexane) was added slowly. After complete consumption of the starting material
(monitored by TLC, approximately 15 min) a solution of vinylmagnesium chloride (9.4 mL,
16.1 mmol, 1.7 m in THF) was added. The solution was allowed to warm to ambient
temperature over 12 h. The reaction mixture was then poured into a mixture of water and
MTBE (1:1, 100 mL). After adding a saturated aqueous solution of tartaric acid (50 mL) the
aqueous phase was extracted three times with MTBE. The combined organic extracts were
dried with MgSQO,, filtered and evaporated. Chromatography on silica gave rac-8 (960 mg,
3.6 mmol, 34%), rac-8” (731 mg, 2.8 mmol, 26%) and rac-8>’ (821 mg, 3.4 mmol, 32%).
Cross metathesis experiments were conducted with rac-8 as a single diastereomer.

Analytical data for (1SR,2RS)-1-(tert-butyldimethylsilyloxy)-1-phenylbut-3-en-2-ol (rac-8):
'H NMR (300 MHz, CDCls) & 7.36-7.23 (5 H), 5.67 (ddd, J =17.2, 10.6, 5.4, 1 H), 5.20
(ddd, J= 17.3,1.7, 1.6, 1 H), 5.10 (ddd, J = 10.6, 1.6, 1.5, 1 H), 4.43 (d, J= 6.8, 1 H), 4.11
(ddddd, J=6.7, 5.3, 3.6, 1.8, 1.4, 1 H), 2.82 (d, J=3.6, 1 H), 0.90 (s, 9 H), 0.05 (s, 3H),
—0.20 (s, 3 H); 3C NMR (75 MHz, CDCls) & 140.9 (0), 136.2 (1), 128.0 (1), 127.8 (1), 127.2
(1), 116.5 (2), 79.1 (1), 77.4 (1), 25.8 (3), 18.2 (0), —4.5 (3), —5.1 (3); IR (neat) v 2929 (w),
2857 (w), 1252 (m), 1069 (m), 834 s), 777 (m); HRMS (ESI) calcld for C;6H250,NaSi
[M+Na]*: 301.1600, found: 301.1626; EIMS (%) m/z = 279 (M", 1), 221 (100), 203 (10), 163
(20), 149 (33), 129 (56), 115 (25), 91 (12), 73 (100), 57 (28); Anal. calcld for C;sH260,Si:
C, 69.0, H, 9.4; found: C: 68.9, H: 9.9.

Analytical data for (1SR,2SR)-1-(tert-butyldimethylsilyloxy)-1-phenylbut-3-en-2-ol (rac-8°):
'H NMR (300 MHz, CDCls) & 7.34-7.23 (5 H), 5.80 (ddd, J=17.0, 10.5, 6.1, 1 H), 5.22
(ddd, J= 17.3, 1.5, 1.5, 1 H), 5.14 (ddd, J = 10.5, 1.5, 1.4, 1 H), 4.65 (d, J = 5.1, 1 H), 4.17
(dddd, J=6.3,5.1, 1.3, 1.2, 1 H), 2.05 (d, J=5.1, 1 H), 0.90 (s, 9 H), 0.06 (s, 3 H), —0.14 (s,
3 H); *C NMR (75 MHz, CDCls) & 140.8 (0), 136.6 (1), 128.0 (1), 127.6 (1), 127.1 (1),
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116.7 (2), 78.1 (1), 77.3 (1), 25.8 (3), 18.2 (0), —4.6 (3), —5.0 (3); IR v 3436 (w), 2929 (w),
2857 (w), 1252 (m), 1094 (m), 835 (s), 776 (m); HRMS (ESI) calcld for C16H260,NaSi
[M+Na]*: 301.1600, found: 301.1627; EIMS (%) m/z = 279 (M", 1), 261 (3), 222 (20), 221
(100), 129 (30), 75 (42), 73 (56), 91 (12), 73 (100), 57 (28); Anal. calcld for C1gH20,Si:
C, 69.0, H, 9.4; found C, 68.7, H, 9.6.

Analytical data for rac-2-(tert-butyldimethylsilyloxy)-2-phenylethanol (rac-8>*) [3]: *H NMR
(300 MHz, CDCl3) 87.35-7.25 (5 H), 4.77 (dd, J= 7.0, 4.7, 1 H), 3.60 (dd, J=8.0, 4.6,
1H), 3.58 (dd, J=6.9, 5.1, 1 H), 2.08 (dd, J=7.7, 5.3, 1 H), 0.92 (s, 9 H), 0.07 (s, 3 H),
—0.09 (s, 3 H); *C NMR (75 MHz, CDCls) & 141.4 (0), 128.2 (1), 127.7 (1), 126.3 (1), 75.9
(1), 69.0 (2), 25.8 (3), 18.2 (0), —4.6 (3), — 5.0 (3). HRMS (ESI) calcld for C14H40,NaSi
[M+Na]": 275.1443, found: 275.1459.
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Determination of rates of conversion for representative examples and procedure

for isolation of compound 2 from RCM in acetic acid
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Figure S1: A typical *H NMR spectrum of a crude reaction mixture for RCM of allyl ether 1.

gol

| |
|r MJ [|||r||||' )‘ N Mﬂ, J’}p h”lw lp"\

‘ \
et - U [ W || PR i

| 2249

T T T T T T T T T T T T T T
a0 75 7o E5 B0 55 50 45 40 35 30 25 20 15 1.0 05 o0

The example shown here is the *H NMR-spectrum of the crude reaction mixture obtained
from the reaction of 1 in the presence of 1 mol % of catalyst H in acetic acid (refer to Figure 3

of main manuscript).

Ratios of product to starting material were determined from the integrals for —-CHPh- of
compound 2 and —-CHHO- for compound 1. The same signals were used for the determination

of product to starting material ratios in all experiments of one series.

Procedure for the ring closing metathesis of allyl ether 1 in acetic acid on preparative
scale. Allyl ether 1 (94.0 mg, 0.5 mmol) was dissolved in acetic acid (used as purchased
without further purification, 5 mL). Catalyst H (7.4 mg, 2.0 mol %) was then added.
Immediately after addition of the catalyst, the reaction vessel was immersed in an oil bath
preheated to 40 °C (electronic temperature control) for 60 min. After this time, the reaction
vessel was allowed to cool to ambient temperature and the solvent removed by evaporation.

The residue was purified by chromatography on silica to give 2 (64 mg, 80%).
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Figure S2: A typical *H NMR spectrum of a crude reaction mixture for RCM of acrylate 3a.

U | VN

The example shown here is the *H NMR-spectrum of the crude reaction mixture obtained
from the reaction of 3a in the presence of 5 mol % of catalyst D in toluene (refer to Table 1,
entry 1 of the main manuscript).

Ratios of product to starting material were determined from the integrals for —-CHPh- of
compound 4a and =CHHs for compound 3a. The same signals were used for the

determination of product to starting material ratios in all experiments of one series.
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C

Copies of spectra for compounds 3a, 3f, 4a, 4f, 7b, rac-8, rac-8’, rac-8”’, rac-10a,
rac-10b, 11a, 11b
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Figure S3: *H NMR spectrum of compound 3a (CDCls, 300 MHz).
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Figure S5: *H NMR spectrum of compound 3f (CDCls, 300 MHz).
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Figure S6: **C NMR spectrum of compound 3f (CDCls, 75 MHz).
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Figure S7: *H NMR spectrum of compound 4a (CDCls, 300 MHz).
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Figure S8: ~°C NMR spectrum of compound 4a (CDCl3, 75 MHz).
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Figure S9: *H NMR spectrum of compound 4f (CDCl5, 300 MHz).
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Figure S10: *C NMR spectrum of compound 4f (CDCls, 75 MHz).
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Figure S11: *H NMR spectrum of compound 7b (CDCls, 300 MHz).
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Figure S13: *H NMR spectrum of compound rac-8 (CDCls, 300 MHz).
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Figure S14: *C NMR spectrum of compound rac-8 (CDCls, 75 MHz).
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Figure S15: *H NMR spectrum of compound rac-8’ (CDCls, 300 MHz).
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Figure S16: **C NMR spectrum of compound rac-8’ (CDCls, 75 MHz)
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Figure S17: *H NMR spectrum of compound rac-8’’ (CDCls, 300 MHz).
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Figure S18: *C NMR spectrum of compound rac-8>’ (CDCls, 75 MHz).
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Figure S19: *H NMR spectrum of compound rac-10a (CDCls, 300 MHz).
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Figure S20: *C NMR spectrum of compound rac-10a (CDCls, 75 MHz).
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Figure S21: *H NMR spectrum of compound rac-10b (CDCl5, 300 MHz).

AT 0-——

900 —

T& 00—

E6°Z ~~_
62—

SE°F
SEF
S92°F
LEF
LETF
8E°F
EZF

BE°F
o "%
¥5F
83°F

L2792
8279

g9
mm.mu1

0E "9
169
SE°9
mm.m/.
a0°4

B.p/.
D.HHPW
=7

FIOL

CO.Ph

.., OTBS
J/v/‘\

Ph

HO

LE D

I
m
o

|

pRm

0.8

1.0

1.8

z.0

2.5

3.0

3.5

4.0

R

5.0

5.5

6.0

6.5

7.0

Figure S22: *C NMR spectrum of compound rac-10b (CDCls, 75 MHz).
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Figure $23: *H NMR spectrum of compound 11a (CDCl5, 300 MHz).

W o®n W oo
wtiAob s -
Ll W W W w

2.83
Z.8E
.87
—0.01
— -0.ZE

=
§
4.z
T——4.139
4.0l
T—3z.93
<

Ph,, .OTBS
HOAQU,OH
TESO” “Ph
ﬂ 1 M.,.J\ Jl.‘ i JL. L JL_,__I.LJJI___J,_J — ._LLK_.JL_..
@ (2 g 3 |2 £ 3 I
| [ed - | = 3 | [
I T T T T T T T T T T T T T T T
7.0 6.5 6.0 E.E 5.0 4.5 4.0 3.5 3.0 Z.5 Z.0 1.5 1.0 o5 oo PRI

Figure S24: **C NMR spectrum of compound 11a (CDCls, 75 MHz).
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Figure $25: *H NMR spectrum of compound 11b (CDCls, 300 MHz).
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Figure S$26: *C NMR spectrum of compound 11b (CDCls, 75 MHz).
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