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X-ray structures and refinement data

The solvents used for and the method of crystallization of 1 and 2 are given in their respective
experimental sections. Data collection was performed using a Bruker D8 QUEST CCD
diffractometer with graphite monochromated Mo Ka. radiation (A = 0.71073 A). The space
group for every structure was obtained by XPREP program. The structures were solved by
SHELXT! which successfully located most of the nonhydrogen atoms. Subsequently, least-
squares refinements were carried out on F? using SHELXL Version 2018/3% to locate the
remaining nonhydrogen atoms. Nonhydrogen atoms were refined with anisotropic
displacement parameters. Hydrogen atoms attached to carbon atoms were fixed in calculated
positions. The crystal structure was plotted using the ORTEP3 programme. The refinement
data for the structure is summarized in Table S1. In the structure of dinuclear Mo complex 1,
two CH,Cl, are present and disordered in the crystal lattice which was successfully solved by
using EADP constraints and SADI restraints. Crystallographic data were deposited with the
Cambridge Crystallographic Data Centre, CCDC, 12 Union Road, Cambridge CB21EZ, UK.
This data can be obtained free of charge upon quoting the depository number CCDC 2386551-
2386552 from web interface (at http://www.ccdc.cam.ac.uk).

Table S1. Crystallographic data for complexes 1 and 2

Complex 1 Complex 2
Empirical formula C3,H40ClsM0,NgOg CooH26MO0oNgO4
Formula weight 998.40 510.41
Wavelength (A) 0.71073 0.71073
Temperature (K) 102(2) 296(2)
Crystal system Monoclinic Monoclinic
Space group P2,/c Cyle
alA 18.6388(7) 28.534 (3)
b/A 13.4796(5) 9.0364 (8)
c/A 16.9256(6) 18.5849 (16)
a/degree 90 90
f/degree 106.7300(10) 93.962 (5)
y/degree 90 90
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Volume (A3) 4072.4(3) 4780.5 (7)

Z 4 8

D e, g cm™ 1.628 1.418

w/mm-™! 0.935 0.585

F(000) 2016 2096

O range (degree) 1.893 to 24.997 2.365 to 27.452

Data/restr/params. 7155/8/523 5446/0/280

GOF (F?) 1.040 1.114

Limiting indices —22<h<22, -36 <h < 36,
-16 <k <16, -11<k<11
-20<1<19 —-24<1<24

RI, wR2 0.0374, 0.0933 0.0266, 0.0708

R indices (all data) 0.0439, 0.0971 0.0312, 0.0733

RI, wR2

Largest different peak

and hole (e A3)

1.835 and —0.951

0.309 to —0.475
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NMR, ATR and HRMS data
Spectrum Plot Report
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Figure S1. HRMS(ESI+) spectrum of the reaction mixture of ligand L. and Mo(CO); after 1h
at 130 °C. A peak at m/z 415.0777 is due to the formation of [Mo,(CO)g{(C4HgN,)CH,pzMe2CH,},-

K2-N,N]%* (complex 1%*).
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Figure S2. Partial HRMS(ESI+) spectrum of the reaction mixture of L. and Mo(CO); after 1h

at 130 °C.
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Figure S3. ATR-IR spectrum of [ Moz(CO)g{(NCHZNCHzMesz)(CHz)3 -k2-N,N},].
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Figure S4. 'H NMR (500 MHz, 25 °C) spectrum of [Mo(CO),;{CH,(NCH,;Me,Pz),(CH,);-x*-

N.N}], 2 in CD;CN.

S5

4677

400



6E°€ — T m /
st e —Iko S |
ss1 e o T
(61 o5t 7 —=—Tho u
. W S P
L — o
e ore’ i [

. 60T
9T = ol
vz o J50€
ZTETL g — a\oH.m
62°€ ~y ErE]
og’e @ 50 RLO°E

. ZrT
LEE 3
65'E — = L
6€€ —=— 1,5
TH'E ~E
zr'e b |
95°c 7 ~
i N

<t ©
m O
n <
/
1N mMm
© QY
< < <
\M
S o
\’\I\
49 4.8 4.7 46 45 4.4
f1 (ppm)

9T L—

6.16.05.95.85.75.65.55.45.35.2
f1 (ppm)

S6

o
p

NTN
N~
q

Hy j

H k
\n
m

"

-

N
H

HY

<

H

H
N

Hy

4
a =

C

_CO
o__H
N

|

M

oc” \

b
Figure S5. '"H NMR (500 MHz, 25 °C) spectrum of [Mo(CO)4{CH,(NCH,;Me,Pz),(CH,)3-x*-

N,N}], 2 in CDCls.
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Figure S6. 3C{'H} NMR (12576 MHz, 25 °C) spectrum  of

[Mo(CO)4 {CHy(NCH,Me;Pz),(CHa)3-x2-N,N 11, 2 in CDCls.

M_gm il

ﬂ s

(=]
{3.37,1.96] {3.35,1406),{2.96,1.94} {252,196} _
{5.73,2.10, %55 G
] - ?{5‘:'5-42‘2'27{{ .84,2.20} (4482 27& {3.32,1.91 /34,1.06) 247188 i -
=" ..M (5.74,2.16} 2.97,2.52 (2-97:2-511§;‘ o
299,250 W2.99,251)
S H wemo
{3.34,3.24,
- ey =
< (3.55@@‘ D
j {4.48,3 48,3 = - :
- N
{4.49,3. 49,3 T -
{5.30,4.49}~. ,{5.28,4.49} .0 W
% ( 508 - e
(5.30,4.48} m
o / =
. eo
b &=
n
T T T T T T T T T T T T
6.5 /{0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
2 (ppm)

S7

0.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

f1 (ppm)



Figure S7. COSY NMR (500 MHz, 25 °C) spectrum of [Mo(CO)4{CH,(NCH;Me,Pz),(CH,);-
k*-N,N}], 2 in CDCl;.
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Figure S8. HRMS(ESI+) spectrum of [Mo(CO)4{CH,(NCH,Me;,Pz),(CH;);-k>-N,N}], 2.
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Figure S9. ATR-IR spectrum of [Mo(CO)4{CH,(NCH,Me,Pz),(CH;);-k>-N,N}], 2.
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Figure S10. 'H NMR (CDCl;, 500 MHz, 25 °C) spectrum of the isolated 1,3,5-
triphenylbenzene.
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Figure S11. BC{'H} NMR (CDCl;, 125.76 MHz, 25 C) spectrum of the isolated 1,3,5-
triphenylbenzene.
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Figure S12. HRMS(ESI+) spectrum of the isolated 1,3,5-triphenylbenzene.
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Figure S13. '"H NMR spectrum (500 MHz, 25 ‘C) of the reaction mixture of phenylacetylene
and complex 2 (2.5 mol%) without any additional solvent at 80 °C for 8 h in CDCl;. The peak
due to the CH proton of PhCCH (3.02 ppm) is absent, suggesting full conversion of
phenylacetylene and formation of the 1,3,5-triphenylbenzene (7.79 ppm).
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Figure S14. 'H NMR spectrum (400 MHz, 25 °C, CDCl;3) of the reaction mixture of
phenylacetylene (0.10 mL, 0.91 mmol) and complex 2 under neat condition after 8 h at 80 °C.
CDCl; and 1,1,2,2- tetrachloroethane (0.01 mL, 0.09 mmol) as an internal standard were added.
NMR yield for 1,3,5-isomer = 93%.
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Figure S15. '"H NMR (CDCl;, 500 MHz, 25 C) spectrum of the isolated 1,3,5-tris(3-
fluorophenyl)benzene.
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Figure S16. 3C{'H} NMR (CDCl;, 125.76 MHz, 25 C) spectrum of the isolated 1,3,5-tris(3-
fluorophenyl)benzene.
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Figure S17. 'F NMR spectrum (CDCls, 470.59 MHz, 25 °C) of the isolated 1,3,5-tris(3-
fluorophenyl)benzene.
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Figure S18. HRMS(ESI+) spectrum of the isolated 1,3,5-tris(3-fluorophenyl)benzene.
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Figure S19. 'H NMR spectrum (400 MHz, 25 °C, CDCl;) of the reaction mixture of 3-
fluorophenylacetylene (0.03 mL, 0.26 mmol) and complex 2 in toluene after 24 h at 80 °C. The
reaction mixture was passed through a silica containing pipette and passed with EA/Hexane
(1/5). Solvent was removed by rotary evaporator. CDCl; and 1,1,2,2 tetrachloroethane (0.02
mL, 0.19 mmol) as an internal standard were added. NMR yield for 1,3,5 isomer and 1,2,4
isomer respectively = 90% and 10%.
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Figure S20. 'H NMR (CDCl;, 500 MHz, 25 °C) spectrum of the isolated 1,3,5-tris(4-
chlorophenyl)benzene.
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Figure S21. HRMS(ESI+) spectrum of the isolated 1,3,5-tris(4-chlorophenyl)benzene.
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Figure S22. '"H NMR spectrum (400 MHz, 25 °C, CDC]l5) of the reaction mixture of 4-chloro
ethynylbenzene (0.03 g, 0.22 mmol) catalyzed by complex 2 in toluene after 24 h at 80 °C. The
solvent was removed. CDCl; and 1,1,2,2 tetrachloroethane (0.010 mL, 0.095 mmol) as an

internal standard were added. NMR yield for 1,3,5 isomer and 1,2,4 isomer respectively = 83%
and 15%.
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Figure S23. 'H NMR (CDCl;, 600 MHz, 25 °C) spectrum of the isolated 1,3,5-tris(4-
formylphenyl)benzene.
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Figure S24. 3C{'H} NMR (CDCls, 150.90 MHz, 25 °C) spectrum of the isolated 1,3,5-
tris(4-formylphenyl)benzene.
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Figure S25. HRMS(ESI+) spectrum of the isolated 1,3,5-tris(4-formylphenyl)benzene
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Figure S26. 'H NMR spectrum (500 MHz, 25 °C, CDCl;) of the reaction mixture of 4-
ethynylbenzaldehyde (0.025g, 0.192 mmol) and complex 2 in toluene after 24 h 84 °C. The
solvent was removed by vacuum and 1,1,2,2 tetrachloroethane (0.020 mL, 0.190 mmol) was
added as an internal standard. NMR vyield for 1,3,5 isomer = 97%.
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Figure S27. '"H NMR (CDCls, 500 MHz, 25 °C) spectrum of the isolated benzene-1,3,5-
tricarboxylic acid trimethyl ester.
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Figure S28. 3C{'H} NMR (CDCls, 125.76 MHz, 25 °C) spectrum of the isolated benzene-
1,3,5-tricarboxylic acid trimethyl ester.
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Figure S29. HRMS(ESI+) spectrum of the isolated benzene-1,3,5-tricarboxylic acid trimethyl
ester.
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Figure S30. ! H NMR spectrum (400 MHz, 25 °C, CDCl;) of the reaction mixture of methyl
propiolate (0.05 mL, 0.56 mmol) and complex 2 in toluene after 24 h at 85 C. The solvent was
removed. CDCl; and dichloromethane (0.010 mL, 0.156 mmol) as an internal standard were
added. The NMR yield for 1,3,5 isomer is 53% and that of the 1,2,4 isomer is 32%.
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Figure S31. 'H NMR (CDCls;, 500 MHz, 25 °C) spectrum of the isolated 1,3,5-tris(4-
chlorophenyl)benzene.
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Figure S32. 3C{'H} NMR (CDCls, 125.76 MHz, 25 °C) spectrum of the isolated 1,3,5-Tris(2-

methoxyphenyl)benzene.
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Figure S33. HRMS(ESI+) spectrum of the isolated 1,3,5-tris(2-methoxyphenyl)benzene.
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0.313 mmol) (internal standard) were added. NMR yield for 1,3,5 isomer = 79%.
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Figure S35. '"H NMR (CDCls, 500 MHz, 25 °C) spectrum of the isolated 1,3,5-tris(4-
aminophenyl)benzene.
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Figure S36. 13C {'H} NMR (CDCls, 125.76 MHz, 25 °C) spectrum of the isolated 1,3,5-tris(4-
aminophenyl)benzene.
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Figure S37. HRMS(ESI+) spectrum of the isolated 1,3,5-tris(4-aminophenyl)benzene.
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Figure S38. 'H NMR spectrum (500 MHz, 25 °C, CDCl;) of the reaction mixture of 4-amino
ethynylbenzene (0.05 g, 0.43 mmol) and complex 2 in toluene (1 mL) after 24 h at 85 °C. The
solvent was removed under vacuum. CDCI; and 1,1,2,2-tetrachloroethane (0.10 mL, 0.95
mmol) as an internal standard were added. The NMR yield for the 1,3,5-isomer is 75%.
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Figure S39. 'H NMR (CDCls, 500 MHz, 25 °C) spectrum of the isolated 1,3,5-tris(4-tert-
butylphenyl)benzene.
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Figure S41. HRMS(ESI+) spectrum of the isolated 1,3,5-tris(4-tert-butylphenyl)benzene.
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Figure S42. '"H NMR spectrum (400 MHz, 25 °C, CDCls) of the reaction mixture of 1-(tert-
butyl)-4 ethynylbenzene (0.03 mL, 0.17 mmol) and complex 2 in toluene after 24 h at 80°C.
The solvent was removed under vacuum. CDCl; and 1,1,2,2 tetrachloroethane (0.010 mL,
0.095 mmol) as an internal standard were added. The NMR yield for the 1,3,5-isomer is 86%

and that of the 1,2,4-isomer is 9%.
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Figure S43. 'H NMR (CDCls, 500 MHz, 25 °C) spectrum of the isolated 1,3,5-tributylbenzene.
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Figure S44. BC{'H} NMR (CDCl;, 125.76 MHz, 25 °C) spectrum of the isolated 1,3,5-
tributylbenzene.
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Figure S45. HRMS(ESI+) spectrum of the isolated 1,3,5-tributylbenzene.
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Figure S46. 'H NMR spectrum (500 MHz, 25 °C, CDCl3) of the reaction mixture of 1-hexyne
(0.3 mL, 2.6 mmol) and complex 2 in toluene after 24 h at 85 C°. The solvent was removed.
CDCl; and 1,1,2,2-tetrachloroethane (0.025 mL, 0.236 mmol) as an internal standard were
added. The NMR yield for the 1,3,5-isomer is 93%.
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Figure S47. 'H NMR (acetone-ds, 600 MHz, 25 °C) spectrum of the isolated 1,3,5-
tris(hydroxymethyl)benzene.
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Figure S48. 3C {'H} NMR (acetone-ds, 150.90 MHz, 25 °C) spectrum of the isolated 1,3,5-
tris(hydroxymethyl)benzene.
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Figure S49. HRMS(ESI+) spectrum of the isolated 1,3,5-tris(hydroxymethyl)benzene.
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Figure S50. '"H NMR spectrum (500 MHz, 25 °C, acetone-dg) of the reaction mixture of
propargyl alcohol (0.1 mL, 1.7 mmol) and complex 1 in CH3CN after 24 h 86 °C. The solvent
was removed, acetone-ds followed by 1,1,2,2-tetrachloroethane (0.010 mL, 0.095 mmol)
(internal standard) were added. The NMR yield for the 1,3,5-isomer is 85%.
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Figure S51. 'H NMR (DMSO-ds, 600 MHz, 25 °C) spectrum of the isolated 1,3,5-tris(4-
hydroxyphenyl)benzene.
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Figure S52. BC{!H} NMR (DMSO-ds, 150.90 MHz, 25 °C) spectrum of the isolated 1,3,5-
tris(4-hydroxyphenyl)benzene.

S33



Target Screening Report 35 Agilent

Covmpoursd Spectra (overiaid)

wqpf Cod 1c C34 HLB 03; 0.150: + FUF Spectrum {1t: 0,117-0.233 min) GM_PM_249_R0S 0L.d Subtract
1 55, 1399
= HEH
1.
1,6
14
1.2
-
0.6
0.6
04 .u'ty.. 3771154 3930986
0.2 +1{H4 (H-+HHal+ (M=K
i i SN R | R " i ¢ L i | N
T T T T T T T T T T T T T T T T T T T T T T
34 356 358 380 3AZ 34 3B 3B 3P0 37@ 0 3™ 36 3B 380 32 314 3mE 3m9 0 3890 350 394 W6 398
Cownts vs, Massto-Charge (myz)
Compound I Tabie
Mama Formula Species RT RT DY Mass _CAS _ID Source Score Score (Lib) Score (Tat)
CMHIEO3 It 1,150 54,1302 FEF 96,51 46,51
(M NH
(M+Ma)+
LR

MassHunter Gual 10b0
(End of Reoort}

Figure S53. HRMS(ESI+) spectrum of the isolated 1,3,5-tris(4-hydroxyphenyl)benzene.
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Figure S54. 'H NMR spectrum (500 MHz, 25 °C, DMSO-d;) of the reaction mixture of 4-
ethynylphenol (0.020 g, 0.169 mmol) and complex 2 in toluene after 24 h at 80 °C. The solvent
was removed under vacuum. DMSO-dg and 1,1,2,2-tetrachloroethane (0.020 mL, 0.189 mmol)
as an internal standard were added. The NMR yield for the 1,3,5-isomer is 76.05%.
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Figure S55. "H NMR (DMSO-ds, 500 MHz, 25 °C) spectrum of the isolated compound 14.

(o eNe) [ogeNe)

nuon nuunun

== ===

n M M RO MOWOWOW © ooan oon
N = g0 B INN Y M 1N cwouylm—o
n T M MmN NN - (=R e ¢ | Mol o))
— oA A A A == T oOomnq o mm
S [~ ——fe

| | ‘
hmlmMLlLJthM Mnh hmm.m ‘.U..Mn Jlﬂh‘n&ﬂ AMIAYA) memnmm‘.J.mmmulh.Mﬂ\Lu.Jn

| bl
,II‘AIL 1l ILLMJW]M LLL hl..MJl
|

T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

Figure S56. °C {!H} NMR (DMSO-ds, 125.76 MHz, 25 °C) spectrum of the isolated
compound 14,
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Figure S57. HRMS(ESI+) spectrum of the isolated compound 14.
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Figure S59. BC{!H} NMR (CDCl;, 125.76 MHz, 25 °C) spectrum of the isolated 1,3,5-
tris(pyridine-4-yl)benzene.
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Figure S60. HRMS(ESI+) spectrum of the isolated 1,3,5-tris(pyridine-4-yl)benzene.
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Figure S61. '"H NMR (CDCl;, 600 MHz, 25 °C) spectrum of the isolated 1,3,5-tris(2-
thienyl)benzene.
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Figure S62. 3C{'H} NMR (CDCl5,150.90 MHz, 25 °C) spectrum of the isolated 1,3,5-tris(2-
thienyl)benzene.
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Figure S63. HRMS(ESI+) spectrum of the isolated 1,3,5-tris(2-thienyl)benzene.
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Figure S64. 'H NMR spectrum (400 MHz, 25 °C, CDCl;) of the reaction mixture of 2-
ethynylthiophene (0.020 mL, 0.203 mmol) and complex 2 in toluene after 24 h at 80 °C. The
reaction mixture was passed through a flash silica gel column using DCM/pentane (v/v = 1/3).
Solvent was removed by rotary evaporator. CDCl; and 1,1,2,2-tetrachloroethane (0.010 mL,
0.095 mmol) as an internal standard were added. The NMR yield for the 1,3,5-isomer is 79.61%
and that of the 1,2,4-isomer is 1.4%.
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alcohol in the presence of complex 2 (2.5 mol%) in CH;CN at 80 °C for 24 h. The peak at 6
10.03 ppm is assigned to the n?-coordination of alkyne to the molybdenum atom.
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Figure S66. 'H NMR spectrum (400 MHz, 25 °C, CDCl;) of the reaction mixture of 1-ethynyl
-2-methoxybenzene in the presence of complex 2 under neat conditions at 80 °C for 3 h. The
peak at 6 10.45 ppm is assigned to the n?-coordination of alkyne to the molybdenum atom.

5S40



—7.95
4
—5.96

Wi ‘ ‘meﬂm ‘ ‘._

% :

T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05| 0.0
f1 (ppm)

Figure S67. 'H NMR spectrum (400 MHz, 25 °C, CDCl;) of the reaction mixture of
phenylacetylene (0.10 mL, 0.91 mmol), complex 2 (0.0116 g, 0.023 mmol) and mercury (0.091
g, 0.454 mmol) in toluene after 8 h at 80 °C. The solvent was removed by vacuum and 1,1,2,2
tetrachloroethane (0.020 mL, 0.189 mmol) was added as an internal standard. NMR yield for
1,3,5 isomer: 93%.
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Figure S68. 'H NMR spectrum (400 MHz, 25 °C, CDCl;) of the reaction mixture of
phenylacetylene (0.015 mL, 0.138 mmol) and complex 2 (0.030 g, 0.062 mmol) in toluene after
1 h at 80 °C. After 1 h, methanol (1 mL) was added, and the resulting solution was stirring at
room temperature for 24 h. The solvent was removed under vacuum, CDCIl; was added and
then NMR was recorded. The two doublets (inlet spectrum) indicate the formation of gem-1,3-
enynes 17.
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Figure S69. HRMS(ESI+) spectrum for the reaction mixture obtained of phenylacetylene
(0.100 mL, 0.910 mmol) and complex 2 (0.465 g, 0.911 mmol) after 4 h at 80 °C. After 4 h,
methanol (1 mL) was added, and the resulting solution was stirring at room temperature for 24
h. The solvent was removed under vacuum, and the residue was submitted for HRMS(ESI+);
it shows 1,3-enynes 17 formation. [17+H]* C,¢H,3: calc. 205.1012, found 205.1006.
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Figure S70. 'H NMR spectrum (400 MHz, 25 °C, CDCl;) of the reaction mixture of 1-ethynyl-
2-methoxybenzene (0.40 mL, 3.09 mmol) and complex 2 (0.039 g, 0.076 mmol) in toluene
after 1 h at 80 °C. The solvent was removed under vacuum, CDCIl; was added and then NMR
recorded. The two doublets (inlet spectrum) indicate the formation of gem-1,3-enynes 18.
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Figure S71. HRMS(ESI+) spectrum for the reaction mixture of 1-ethynyl-2-
methoxybenzene (0.40 mL, 3.09 mmol) and complex 2 (0.039 g, 0.076 mmol) toluene after 1
h at 80 °C. The solvent was removed under vacuum, and the residue was submitted for
HRMS(ESI+); it shows 1,3-enynes 18 formation. [18+H]* C;gH;;0,: calc. 265.1223, found
265.1227.
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Figure S72. HRMS(ESI+) spectrum for the reaction mixture of 4-ethynylaniline (0.02 g, 0.17
mmol) and complex 2 (0.002 g, 0.004 mmol) toluene after 4 h at 80 °C. The solvent was
removed under vacuum, and the residue was submitted for HRMS(ESI+); it shows 1,3-enynes
formation. [M+H]* C;¢H;5N»: calc. 235.1230, found 235.1236.

Target Screening Report i Agilent

Compound Spectra (overtaid)
(Cpd 12 C8 WA O; G170 + FBF Spesctrum {rt: 0,13740,802 min) GM_PM_422_p0OS 00.d Subtract

wi
159,0493 O
+ (M=H)+
3
Ey / / Oo—
2,51
= 10 |
1.5 |
. L /o L '
170534 .
o] R s g
. ;_‘_L L e L e J. R it 1‘_
=T = —

T T T T T T T T T T T T T T T T T T T T T T
Ie8 8% 170 171 172 173 1M 1T 1M, 177 17H 179 IED 1Bl 18Z 1H3 184 1BS  1BE QBT IEE 189 180 141 182 153 I 18

Cownts ws, Mass-to-Charge: (mfz)

Compaund ID Table

Mama Formula SQeries RT BT Diff Mass CAS 1D Sowce SCaE Scorg (Lib) Scong (Tot)
CHHE O &m-w; 0,170 168,024 FEF 91,48 41,48
IMHNHE
(M +hiat]+
MassHunter Qual 10.0

[Endl of Report)

Figure S73. HRMS(ESI+) spectrum for the reaction mixture of methyl propiolate (0.05 mL g,
0.56 mmol) and complex 2 (0.007 g, 0.0.014 mmol) after 4 h at 80 °C without solvent. The
residue was submitted for HRMS(ESI+); it shows 1,3-enynes formation. [M+H]" CgHoOy: calc.
169.0495, found 169.0493.
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Figure S74. ATR-IR spectrum of the reaction mixture of complex 2 (0.050 g, 0.098 mmol)
and phenylacetylene (0.021 mL, 0.191 mmol) after 4 h at 80 °C without solvent. The shifted

carbonyl stretching frequencies compared with the spectrum of 2 indicate ligand bound Mo
carbonyl acts as catalyst.
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Figure S75. ATR-IR spectrum of the reaction mixture of complex 2 (0.050 g, 0.098 mmol) and
methyl propiolate (0.035 mL, 0.393 mmol) after 1 h at 80 °C without solvent. The shifted

carbonyl stretching frequencies compared with the spectrum of 2 indicate ligand bound Mo
carbonyl acts as catalyst.
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Figure S76. HRMS(ESI+) spectrum of the reaction mixture of phenylacetylene (0.028 mL,
0.255 mmol), gem-1,3-enyne 19 (0.062 g, 0.259 mmol) and complex 2 (0.003 g, 0.006 mmol)
in toluene after 8 h at 80 °C. The solvent was removed, the residue was submitted for HRMS;
it shows the formation of 3 [ M+NH4]* C,4H,N Calc: 324.1747; found 324.1753 and no
formation of 20 (next inset).
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Figure S77. 'H NMR spectrum (500 MHz, 25 C, CDCl;) of the reaction mixture of
phenylacetylene (0.250 mL, 2.276 mmol) and complex 1 (0.057 g, 0.057 mmol) without solvent
after 24 h 80 °C. 1,1,2,2 Tetrachloroethane (0.020 mL, 0.189 mmol) was added as an internal
standard. NMR vyield for 1,3,5-isomer: 40.23 %. This lower yield compared with >90% (NMR

yield) obtained with complex 2 can be due to the insolubility of complex 1.
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