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1 X-ray Crystallographic Details

Yellow crystals of [TBA]3[(P4012)M0(CO)2(1]3 -C3Hj5)] and [PPN],[(P309)VOF;]-2CH,Cl; and colorless
crystals of [TBA]3[(P4012)M00O,Cl] were grown from a mixture of diethyl ether and dichloromethane.
Yellow crystals of [PPN]Z[(P309)M0(CO)2(113—C3H5)] were grown from vapor diffusion of diethyl ether
into a diluted dichloromethane solution. Colorless crystals of [PPN],[(P309)Mo00O,Cl] and [PPN],[(P3-
09)WO, (1] were grown from vapor diffusion of diethyl ether into a saturated acetonitrile. Green crystals
crystals of [PPN],[(P309)MoOCI;] were grown from a mixture of dichloromethane:toluene (2:1).
Low-temperature (100 K) data were collected on a Siemens Platform three-circle diffractometer cou-
pled to a Bruker-AXS Smart Apex CCD detector with graphite-monochromated Mo Ka radiation (A =
0.71073 A, ¢- and w-scans). General refinement details have been described elsewhere. L2 A1l structures
exhibited disorders, and generally, to all of the disordered atoms similarity restraints were applied on 1-2
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and 1-3 distances and displacement parameters as well as rigid bond restraints for anisotropic displacement
parameters; the ratio between the components of each disorder was refined freely and constrained to unity.
Specific details are provided in the text and tables below, and in the form of .cif files available from the
CcCcDC.?

Complex 3 crystallized in the orthorhombic space group P2,2;2 with one anion, three cations, and one
dichloromethane solvent molecule per asymmetric unit, with the allyl and two carbonyl ligands disordered
together over two positions (52:48). Complex 5 crystallized in the monoclinic space group P2 /c with one
anion, three cations, and one dichloromethane solvent molecule per asymmetric unit; in addition to parts of
five butyl arms and the solvent molecule being disordered, the cation also exhibits a minor disorder compo-
nent (85:15) stemming from the chloride ligand on the metal being disordered over two positions. Complex
7 crystallized in the monoclinic space group with Cc with one anion and two cations per asymmetric unit,
and no solvent or any disorders present, but the crystal was merohedrally twinned. Complex 8 crystallized
in the monoclinic space group P2;/c with one anion, two cations, and no solvent in the asymmetric unit;
only a minor disorder was present stemming from the distribution of the chloride metal ligand over two
positions (95:5). Complex 9 crystallized in the triclinic space group P1 with half of anion and one anion
per asymmetric unit, and the anion was disordered over two unrelated positions (68:32) and refined to a
half total occupancy. Complex 10 crystallized in the triclinic space group P1 with one anion, two cations,
and two dichloromethane solvent molecules, one of which was disordered over two positions. Complex
11 crystalized in the monoclinic space group P2;/c with one anion and two cations per asymmetric unit,
with a minor disordered component stemming from the distribution of the chloride metal ligand over two
positions (95:5).
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2 IR TABLES

2 IR Tables

Table S1 Selected IR stretches for salts 2, 3, 4, and 5 (cm™!)

Salt Vc=0 VM-0
2 1874 (s)
1702 (s)
1708 (s)
3 1898 (s)
1709 (s)
4 896 (m)
880 (m)
5 912 (m)

2:[TBA14[(P4012)Mo(CO)3]-2H,0; 3:[TBAI3[(P4012)Mo(CO)2 (1*-C3Hs)l; 4:[TBAL3[(P4012)MoO,Cll; 5:TBAJ3[(P4012) VOF, |- E2 0.

Table S2 Selected IR stretches for complexes 6, 7, 8, 9, 10, and 11 (Cm_l)

Complex Ve=0 VM-0
6 1883 (s)
1723 (s)
7 1812 (s)
1928 (s)
8 923 (m)
898 (m)
9 932 (m)
10 930 (m)
11 938 (m)
907 (m)

6:[PPN]3[(P309)Mo(CO)3];

7:[PPN],[(P309)Mo(CO),(n3-C3Hs)1;

10:[PPN],[(P309)VOF,]-2CH,Cl,; 11:[PPN],[(P;09)WO,Cl].
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3 Crystallographic tables

Table S3 Geometry of hydrogen bonds and short intramolecular contacts

D—H---A D-HAA H-AA) D--AR) /D-H- A"
Cls—Hl1s2---041*  0.99 2.048 3.065 170
Cls—Hlsl---033"  0.99 2.289 3.253 164
Cls—Hlsl---F2¢ 0.99 2.494 3.377 148

“[TBAI3[(P4012)Mo(CO)2(11*-C3Hs)]; P[TBAJ3[(P4012)MoO,Cl]; “[PPNIy[(P309)VOF,]-2CH,Cl,.

S4



Electronic Supplementary Material (ESI) for Dalton Transactions

This journal is © The Royal Society of Chemistry 2013

3 CRYSTALLOGRAPHIC TABLES

c— Y €490~ PUB 661 -
6£61°0 =240 ‘17600 =14
0€LT°0=4® ‘89900 = 'Y

8%0'1

996/ 6211 /2180
6¥L8°0 PUE GLL6°0
%866 oIS0€

[9.+0°0 = ™41 2180C
658091

€E>1>¢e—
‘CESYS e
BI>Y>8I—

SIS0 OV HT'T

JUUW G0'0 X 0€°0 X 0€°0
09LT

| 8640

W/BIN SST'T

v

Y (Or€89

064 Y (HI9rEr=2

(6)€€6'66 =g Y (9rTer=49

06=0 Y (Q)TLTI =P
2/Ved

JQIUI[O0UON

Y €LOILO

3 (2001

LS ToCl
vnﬁv—OmZMOEmﬁoo:movU
80£8C6/£50CI

YR ELTT— PUe YT [
0090°0 = 24® ‘T€20°0 = "4
STHI'0=24® ‘L190°0 = '
vr0'1

€88 /7 /61691

00S8°0 PU® €660

%0°001 .SS'8C

[£090°0 = "] 0€12TT
88I€EIT

8CT>1> LT~

‘8T > > 8T
YISYSpI—

"5€0°ST 01 88°[

(W 600 X TT'0 X 010
T€8¢

[_ww Oz40

CW/BIN6LT'T

I

¢y (SD1°0989

W06 =4 Y (©)69L €T ="2
06=g Y (£)L89¢T=9
506=0 Y (9DSH8I'CI =7
Igieied

diquoyroyrO

Y €LOTLO

M (2001

¥8'¥8TS
EmomOQZvoEw_UoovamU
129868/800C1

oroy pue yead “Jip 1so31e]
(e8P [[B) SIIpUL Y

[(DOT<I] sad1put Y [euL]

zd U0 1J-JO-SS2UPOOD)
s1ojowrered / sjurensar / eje(q
UOISSIWSURI] "UIW PUB "XBJA[
(9) ~xew Bjay} 03 ssouale[dwo)
suondapal Juapuadapug
P9199[[09 SUOIIPY

so3uel Xapu[

UOT)OI[[0J BIEP J0J ULl BJay [,
az1s e1sk1)

(000

JuarOyFe0d uondiosqy
(porenored) ANIsuaq

Z

QuIN[oA

SUOISUQWIIP [[90 U}
dnoi3 ooedg

wAISAS [BISAID
ISus[oABA

armerodway,

(Towy3) 1ySreom BNWIO]
e[nuuoy reoudwyg
DdDD/3P0d uonesynuapy

() [1D“0ON('OYD) [ vELL]

(@ [CHED-WYU0D)OW(EOrd)IEl VL]

p pue g soxa[dwoo jo eyep omydeidoeisAi) S qeL

S5



Electronic Supplementary Material (ESI) for Dalton Transactions

This journal is © The Royal Society of Chemistry 2013

3 CRYSTALLOGRAPHIC TABLES

¢-Y' 99250~ PuL 6160
1€80°0 = 2d® ‘$€50°0 = '
8€L0°0 = W4® ‘6v€0°0="A

ST0'1

¥88/ LT/ TLY81
086L°0 PU® £¥S6°0
%866 "oLS 6T

[TrL0°0 = "] TLYST
0SSYLI

0€>1>0¢—
‘61>3> 61—
eSS ge—
WLS6TOISLT
JUWOL°0 X 01°0 X 050
T£0€

W /470

CW/SIN G811

¥

Y (TD1°0199

W06=4 Y (Q£00TT="2

(D206TIT =g ¥ (SDIGOL'El =4

06 =0 Y (£)06LET="P
2/Ved

JSIUI[OOUOIN

Y €LOIL0

3 (2001

OF'LLY1
nm:ONZHoz:UooINhU
619868/9¢0¢C1

¢~ Y@ $0€0— PUB LTE0
€0ST°0=24® ‘97,00 = "I
€6S0°0 = WJ® ‘67700 ="a
LT0'T

018 /¥€T/0€1TI

YEYL 0 PUB SEV6°0

%L66 "oSS'8T

[8620°0 = "] 61691
75769

8T>1> 87—
LISASLI—

‘6E>Y S Ov—

"5S$'8T 01 TY'T

QW H10 X $T0XGL0
YOIE

W 0gh0

W/SIN €9%' 1

v

Y (61T 89

06=4 Y (£)6680C="2
W(oesseel =g y(@s00€r =4
W06=0 Y (SYL86T="
2D

OIUITOOUOIN

Y €L0OTLO

3 (20001

¥0°LOST
bm:ONZHOEmoERU
LOE8T6/60T1 1

oroy pue ead “pip 1so31e]
(18P [[B) SIPUL Y

[(DOT<I] sad1put Y [eul]

zd U0 1J-JO-SSUPOOD)
s1ojowrered / SjurRnSAI / BIR(]
UOISSTWSURI] "UTW PUe "XBJA
(%) "xew By} 01 ssouale[dwo))
suonoapal Juspuadopuy
P2199[[09 SUONIIPY

sa3ue1 xopuy

UOT)OI[[0D BIEP 0] 9FURI By,
3zISs [eI1SA1D)

(000)d

JuarOyyo0o uondiosqy
(pare[nores) Ajsuaq

Z

QuIN[oA

SUOTSUQWIP [ U}
dnoig aoedg

waISAS [BISAID
ISUS[oABA

arnjeradway,

(Tow/3) YTrom BNWIO]
e[nuio} reoundwyg
DdDD/2POd uonesynuapy

(8) [1D0ON(°0d)I*INdd]

(L) [CHED-WU0D)ON(COtd)]INdd]

8 pue £ soxa[dwoo jo eyep omydeidoeisAi) s§ qeL,

S6



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2013

3 CRYSTALLOGRAPHIC TABLES

¢~ Y@ 8€L°0— PUE $88°0
1€S0°0 = 24® ‘0LT0°0 = 'd
11S0°0=4® ‘12c0'0= "4
0£0'1

¥88 / O¥1 / 8€T0T

86610 PU® 0£€9°0

%666 "o1S°0€

[ss+0°0 = "] 8¢20T
970+81

I€>1>1¢—

‘61 >y > 61—

‘CESYS pE—

LIS 01 GLT

LW GT°0 X §E°0 X 010
091¢

[~ €107

/SN 996°T

14

Y (6)T6£99

06=4 Y (L1)T8LOTT="?

(010000 €IT=¢ Y (ID6ITLEI=4

506 =0 Y (81)SLOS'ET ="
o/led

OIUIOOUON

Y €L01L0

3 (D)oot

1€°6961

_me_ _ONZ:UouINwU
779868/980C1

¢— Y2 LYT— PuUE L8]
PPEL0 = C4® ‘6L+0°0 ="
PE€1°0 = 24® ‘8400 = "g
€0'1

LS /¥26/v9LIT

S1#8°0 PU® €096°0

%$°66 o1S°0¢
[0v0'0=""a v9LIC

¥9L1T

SE>1> 66—

‘6I>Y> 61—
CIS>SY>61—

5$0€ 019

S 80°0 X §T'0 X €0
7691

- IS0

JU/SIN YLY' T

4

¢Y (L) T08s¢

(0 68088 =4 Y (©)veLvT=2

(0 906v8=¢ Y (1) LI9SEI =9
o(2) €05°€8 =0 Y (TI) ST6LOl =P

Id

RILHEIN R

Y €L01L°0

3 (2001

08°88S1

_>>mo I ONZNEJU#@E?»U
£29868/£90¢C1

(206008 =4 Y (LDYLESET
o(0)z08'L8 =9 Y (91)7998°CI
W(DIEEE9 =0 Y (P1)BELYOI =7

¢~ Y 8L9°0— PU® 60S°0
€L91°0 = TJ4® ‘L690°0 =19
$991°0 = C4® ‘9,900 = ¥
SIT'T

€€/ 1S /SSI101

86.8°0 PU® 65560

%t'66 "o1S°0€

[60€0°0 = "™™] sS101
9869%

61>1>61—

‘BI>Y> 81—
CIS>SY>61—

51S°0€ 01 08°1

W 60°0 X €20 X 9270
L9L

[ _ww 6050

/SN 98%°T

I

Y 0°€L9T

)
q

Id
OIUI[OLL],

Y €L01L°0

3 (2001

S896v1

hmo IOIN O N_Uoomwho
079868/¢80C1

9[oy pue yead "Jip 1s98Ie]
(e1ep [[B) S0IpUL Y

[(D-OT<I] sea1pul Y [eur]

4 U0 1YJ-JO-5S0UpO0D)
s1oyowrered / syurensar / el
UOTSSTWSURI) "UIW PUR "XBJA
(%) “xeu g1y} 0} ssouaja[dwo))
suonoepal Juapuadopuy
P109[[09 SUOTIORPY

so3uer xopuj

UOI}09[[09 kP 10J o5uel eloy ],
9z1s [eIsK1D)

(000)d

JUaIOYJR09 uondiosqy
(pore[nored) AIsuag

Z

QWIN[OA

SUOTSUSWIP [[99 U
dnoi3 ooedg

WAISAS [BISAID
yISuaoeA

armjerodway,

(Towy3) 1ySrom e[NULIO]
e[nuriog reoudwyg
DdDD/2pod uonesynuapy

(ap [IDoM(COtD]INdd]

(01) “IOHOT [CHOA (b0t ]CINdd]

(6) [C1DOON(COED)]C[Ndd]

11 pue (I ‘6 soxa[dwos jo ejep orydeiSo[eIsii) 9§ aqer,

S7



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2013

REFERENCES REFERENCES

References

[1] D. Tofan, B. M. Cossairt and C. C. Cummins, Inorg. Chem., 2011, 50, 12349—-12358.

[2] D. Tofan and C. C. Cummins, Chem. Sci., 2012, 3, 2474-2478.

[3] These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via http://www.ccdc.cam.ac.uk/data_request/cif under the
Cambridge Structural Database deposition numbers 898619-898621, 898623, 898624, 928307, 928308.

S8



