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Materials. Acetylacetone, 3-methoxysalicylaldehyde, 2-amidoy@roxypyridine, and
(NH4)sM07024-4H,0 were obtained from Sigma-Aldrich and used withoutrther
purification. [MoQy(CsH;0,),], cis-dioxobis(2,4-pentanedionato)molybdenum(VI), was
prepared according to the literature metho8slvents and concentrated acids (p.a. grade)

were purchased from Kemika, Zagreb.

Methods. Elemental analyses were performed by Central AialytService, “Rder
BoSkovi” Institute, Zagreb. IR spectra were recorded orkiREImer Spectrum RXI FT-IR
spectrometer (KBr pellet technique, 4000-400 tmange, 2 cit step). Temperature-
resolved IR was collected on Bruker VECTOR 22 FTsfiectrometer (KBr pellet technique,
4000-400 crt range, 2 cAt step) in the range from 25 to 180 °C. Thermograiiin
analyses (TGA) were performed on a Mettler-Toled®ATSDTAS85T thermobalance using
aluminum crucibles under nitrogen or oxygen stregith the heating rate of 5 °C mih In
all experiments the temperature ranged from 250@ ®&. The results were processed with
the Mettler STARe 9.01 software. DSC measuremeetg werformed on the Mettler—Toledo
DSC823 calorimeter with STARe SW 9.01 in the range froBt@ maximally 600 °C (5

°Cmin*) under the nitrogen stream.

Synthetic procedures

Synthesis of N-3-methoxysalicylidene-2-amino-3-hydroxypyridine, HL. Equimolar
amounts (0.82 mmol) of 2-amino-3-hydroxypyridined &xhydroxy-3-methoxybenzaldehyde
were added in 5 mL of methanol and refluxed for i.@ark red crystalline product was
isolated after two days standing at room tempegatdreld: 51%. Elemental analysis (Calc.
(Found) for GaH1oN,03): C 63.93 (63.97); H 4.95 (4.88); N 11.47 (11.4®.(KBr, cm™):
3428 br {o-p); 3050, 3006 brvc_y); 1617, 1577, 1544, 1520:Lo andvc-y).

Syntheses of alcohol complexes, [MGD(ROH)].

Synthesis of [MoGQL(MeOH)] (I(Me))

Method AM. Solution synthesis by the reaction of [MO,(acac)] and H,L. [MoO,(acac)]
(94 mg; 0.29 mmol) was added to a methanolic smhu¢b mL) of HL (70 mg; 0.29 mmol)
and refluxed for 1.5 h. After 3 days standing & thom temperature, yellow crystals were
filtered off and dried. Yield: 77 %. Elemental &sas ((Calc. (Found) for GH14N>OsM0): C
41.81 (41.92); H 3.51 (3.50); N 6.96 (7.05)). IRBfK cni?): 3469 br {o_n); 2928(ve_r);
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2562 (o_...); 1605, 1584, 1553v€-0 andven); 1014 §c_o, methanol); 938, 914vio-o,

terminal).

Method BM. Sorption of methanol vapours. [MoO,L] or [MoO2L], (0.04 mmol) were
placed in the sealed beaker with methanol vapdQrange or brown precursor changed
colour after 10 minutes standing at RT. Analysdenfental analysis, PXRD, IR) of the
product show that the synthesised yellow crystaqMoO,L(MeOH)]. Yield: 100%.

Synthesis of [MoGQL(EtOH)] (I(Et))

Method AE. Solution synthesis by the reaction of [MO,(acac)] and H.L. [MoO,(acac)]

(94 mg; 0.29 mmol) was added to an ethanolic smiu(b mL) of BL (70 mg; 0.29 mmol)
and refluxed for 1.5 h. After 1 day standing at them temperature, orange crystals were
filtered off and dried. Yield: 66 %. Elemental &rsis ((Calc. (Found) for gH1gN2.OsM0): C
43.28 (43.20); H 3.87 (3.74); N 6.73 (6.90)). IRB{K cm™): 3447 br {o-1); 2821 (ve_);
1605, 1581, 1553/¢-0 andvc-n); 1035 §c_o, ethanol); 933, 91vfpo-0, terminal).

Method BE. Sorption of ethanol vapours. [MoO,L] or [MoO2L], (0.04 mmol) were placed
in the sealed beaker and in ethanol vapours. OrdfideO,L]) or brown precursor
([IMoO2L];,) changed colour after 1 day standing at RT. Aredy®lemental analysis, PXRD,
IR) of the product show that the synthesised orgayeder is [MoQL(EtOH)] (I(Et) ). Yield:
100%.

Synthesis of [MoGQL(PrOH)] (I(Pr))

Method AP. Solution synthesis by the reaction of [MO,(acac)] and H,L. [MoO,(acac})]
(94 mg; 0.29 mmol) was added to an ethanolic smiu(b mL) of BL (70 mg; 0.29 mmol)
and refluxed for 1.5 h. Orange-red crystals welteréd off and dried after 1 day standing at
the room temperature. Yield: 89 %. Elemental asialy{Calc. (Found) for {gH1sN.OsM0):

C 44.66 (44.71); H 4.22 (4.17); N 6.51 (6.50)).(HBr, cm™): 3419 br {o_); 2957, 2835 (
ve-n); 1598, 1581, 1553/¢-0 andvc-n); 1039 {c_o, propanol); 936, 913/(10=0, terminal).

Method BP. Sorption of propanol vapours. [MoO,L] or [MoO,L], (0.04 mmol) were
placed in the sealed beaker with propanol vapdescursors changed colour after 2 days
standing at RT. Analyses (elemental analysis, PXR®), of the product denoted the
synthesised red powder as [MgQPrOH)] (I(Pr) ). Yield: 100%.
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Synthesis of [MoQ(L)] (I). Alcohol complexes ([Mog.(ROH)], ROH = MeOH, EtOH,
PrOH) were ground using a mortar and a pestle farirtutes. Depending on the complex
ground, different time of grinding was needed fellgw powders to change colour to dark
orange (5 minutes for [Mo2(MeOH)]; 15 minutes for [MoGL(EtOH)] and 35 minutes for
[MoO,L(PrOH)]). The process was repeated under inerbgpinere (argon) with the same
result. Amorphous (PXRD) substance thus prepaMd(p(L)], was collected and analyzed.
Elemental analysis ((Calc. (Found) fog3810N,OsMo0): C 42.18 (42.02); H 2.72 (2.56); N
7.57 (7.63). IR (KBr, cm): 2936, 2836\(c_+) 1598, 1553\(c-0 andve-n); 939, 911 ¥mo=o,

terminal).

Synthesis of [MoQ(L)]» ((n)

Method I. Heating of alcohol complexes ([MoGL(ROH)], ROH = MeOH, EtOH,
PrOH). Synthesis of [Mo@L)]» ((I)n) was conducted using simple furnace or
thermogravimetric balance. Alcohol complexes wdeegd in a crucible and heated to 210
°C, at 5 °C/min. In all cases this procedure resuivith a brown product, [MofL)]» ((I)n)
in quantitative yield. Elemental analysis ((Cal€&o@nd) for GsHioN.OsMo): C 42.18
(42.06); H 2.72 (2.80); N 7.57 (7.55). IR (KBr, T 2925, 2834 (-_); 1606, 1594, 1551

(ve=o andvean); 941 (mo=o, terminal); 814 s, brgo=0...m9-
Method II. [MoO,(L)] (1) was heated from 25 °C to 130 °C (5 °C mjrand cooled to

room temperature. Analytical and spectral datatfer isolated product obtained by this

method are in agreement with those of the compquepared according to the method 1.

Synthesis of [MoGQL(im)] (I(Im)) and [MoO 5,L(im)]-CH 3CN (I(Im) -CH3CN)

Solution synthesis from dichloromethane or acetoniile. [MoO.L], ((I)») (15 mg; 0.04
mmol) was diluted in 1.5 mL of heated dry dichloetirane. To such prepared solution
equimolar amount of imidazole was added. Orangeaemtile-like crystals were filtered off
and dried after 2 days standing at the room temperaYield: 52%. When the solvent used
were acetonitrile, red prisms were obtained. Aredy&lemental analysis, PXRD, IR) showed
that the synthesised product is [Ma@m)]-CH3CN solvate. Product is stable at the air, even
when heated to 40 °C. Yield: 46%. Elemental analysi [MoO,L(im)] ((Calc. (Found) for
C16H14N4OsMo): C 43.85 (43.76); H 3.22 (3.16); N 12.78 (19)64R (KBr, cmi™): 3284m
(VN=H, imidazold; 2944, 2837 \c_n); 1603, 1553 \c=0 and veon); 927s, 902, 896 vfio=o,

terminal). [MoO,L(im)]-CH 3CN. Solvent used: acetonitrile; red prisms; Elementallysis
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((Calc. (Found) for GH1sNsOsMo): C 43.88 (43.82); H 3.25 (3.22); N 15.05 (15)11R
(KBr, cmi™): 3327m {n-H, imidazold; 2950, 2843\(c_p); 2248 {fc=n acetonitrid; 1600, 15531(c=0
andvc=y); 924s, 902swyo=0, terminal).

Synthesis of [MoQL(pic)]-CH3CN (I(Gp)-CH3CN)

Solution synthesis from acetonitrile.[MoO,L] (I) (15 mg; 0.04 mmol) was diluted in 1.5
mL of heated dry acetonitrile. To such prepareditsmh equimolar amount gfpicoline was
added. Orange-red prisms were filtered off andddiafter 3 days standing at the room
temperature. Yield: 68%. Analyses (elemental amalyaXRD, IR) show that the synthesised
product is [MoQL(pic)]-CHsCN solvate. Product is stable at the air, even wiesated to 40
°C. No product was obtained when the solvent wakldiomethane. Elemental analysis for
[MoO,L(pic)]-CH3CN: ((Calc. (Found) for gH1sN4OsMo): C 48.99 (48.97); H 3.70 (3.66);
N 11.43 (11.40)). IR (KBr, ci): 2995m, 2832mve_n); 2251¢c=n acetonii); 1618, 1598,
1551 §c=0 andvc-n); 925s, 903swo=0, terminal); 7401fvo-o andvmo-n).

Synthesis of [(MoQL)2(bpy)] (I(Bp)) and [(MoO 2L )2(bpy)]-CH:CI. (I(Bp)-CH:CI>)

Solution synthesis from dichloromethane or acetoniile. [MoO,L] (1) (15 mg; 0.04
mmol) was diluted in 1.5 mL of heated dry acetaleitiTo such prepared solution 0.5 ratio of
4,4’-bipyridine was added (0.02 mmol). Orange-redms were filtered off and dried after 1
day standing at the room temperature. Yield: 63%alpses (elemental analysis, PXRD, IR)
show that the synthesised product is [(Mbf(bpy)] ((Bp)). When the solvent used was
dichloromethane, dark red prisms of the dichlordrapeé solvate were obtained,
[(MoO,L)2(bpy)]-CHCI, (1(Bp)-CH,CI,). Product is stable at the air, even when heatedt
°C. Elemental analysis f¢(MoO L) (bpy)]-CH.Cl,. Elemental analysis ((Calc. (Found) for
CarH30NgO10M02Cly): C 45.28 (45.26); H 3.08 (3.10); N 8.56 (8.62R.(KBr, cmi™?): 3043-
2849 c_p); 1605, 1596, 1553v€-0 andvc-n); 927s, 9051uo=0, terminal); 749, 72900

andeo_N).
[(MoOL),(bpy)]. Elemental analysis ((Calc. (Found) fogs,sNsO10M0y): C 48.23 (48.26);
H 3.15 (3.11); N 9.37 (9.42)). IR (KBr, ¢mx 3051-2830+c_p); 1598, 15501c-0 andve-y);

928s, 906(vo=0, terminal); 744, 733vs0-0 andvyo_n).
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Infrared spectroscopy

In all three alcohol complexes strong doublet & 88d 914 crt is denoted to the
symmetric and asymmetric stretching modecistMoO,?* moiety. There can be observed
shift in the stretching frequencies characterifgicC=0 and C=N of kL (from 1617 cm"
and 1577 cnt in HL to 1605 and 1558 crh in molybdenum complexes) after the

complexation process. This shift is consistent \eitiergence of coordinated-© and CG=N

groups. Band-patterns in the range of 1620-1200 ane similar for all complexes included
in this study, but the sharp band at ~1014'cis characteristic exclusively for enol
complexes and is assigned to C-O stretching vimwabif coordinated alcohol. Shift in the
bands characteristic for O—H group of the alcoholetule (weakening of the band at ~3400
cmt and strengthening of the 2500 ¢nband) after the coordination is in agreement with

emergence of strong intermolecular O—H---N hydrdged.

Disappearance of 1014 chband during the heating or grinding of enol compteis
in accordance with surmised dissociation of molyhae-alcohol coordination bond. Band
patterns of(l), and! display significant alterations in the 1000-500 tmange emphasizing
different coordination environment of central malgmum cation. Ir{l),, weakening of one
Mo=Cermina Vibration band (915 ci) and raise of strong and broad band at 818" cefers
to vibration of Mo=0O---Mo moiety. It is well estatled fact that pentacoordinated
molybdenum(VI) complexes aspire to fulfil their edmation sphere by this interaction,
yielding polymeric or dimeric structures and tHatde interaction are clearly visible in the IR
spectrd:™ In I, bands pattern is similar to enol complexes (vétteption of enol C-O
stretching frequency at 1014 ¢ In the spectra there can not be observed baadstidg
interaction between the molybdenum centres. Thas aggests that amorphous [MaQis

mononuclear complex with vacant sixth coordinasaa.

During the syntheses of the octahedral complexdh Widonors, three solvated,
[MoO,L(im)]-CHsCN  (I(Im) -CH3CN), [MoO,L(pic)]-CHsCN  (I(Gp)-CH3CN), and
[(MoO,L)2(bpy)]-CHCI, (I(Bp)-CH.CI,), and two products without crystalline solvent gver
collected, [MoQL(im)] (I(Im)) and [(MoQL)2(bpy)] (I(Bp)). All products display spectra
characteristic for mononuclear octahedral molybdeful) complexes, with two strong bands
at ~930 and ~905 cthemphasising th@asym andvsym MO=Cerminal Stretching frequencies. In

the spectra of solvated and unsolvated products twvé same N-donor, subtle differences can



Supplementary Material (ESI) for CrystEngComm
This journal is © The Royal Society of Chemistry 2011

be observed. Comparing with the data from the akition experiments, it is evident that
included solvent have significant influence on thelecular and crystal structures. These
alterations reflect themselves in the IR pattehmghe spectra of imidazole complexgsn)
andl(im)-CH 3CN, main difference can be observed in the positibthe N-H(imidazole)

stretching frequency. In the acetonitrile solvagame group is involved in the monomeric

C}(9) N-H---O5 hydrogen bond, building chain-likeusture. In the unsolvated imidazole

complex, N—H group of the coordinated imidazolénigolved in the symmetrie;(12) N—

H---O2 hydrogen bond resulting in the expected shithe N—H stretching frequency. Since
this dimeric hydrogen bond involves terminal Mo=fups, corresponding band (928 ¢m

is seen as doublet. In the acetonitrile solvateakwbut characteristic €N stretching
frequency can be observed at the ~225I'cin solvent-free synthesis, it represented good
gualitative indicator whether the acetonitrile rémes in the structure after the LAG
procedure. Same bond can be observed ir(@®g)-CH3CN (2251 cm?). In the spectra of
I(Bp)-CH.Cl, andI(Bp) no major differences can be observed, exceptiposif the Mo=0
stretching frequencies and richer pattern corredipgnto C—H vibrations in dichloromethane

solvate.

Grinding of alcohol complexes

All three alcohol compounds were ground using mogiad pestle, thus allowing
evaporation of the dissociated alcohol moleculesall grinded samples same product was
obtained, [MoQL] (I), but the time needed for the liberation of theoabl molecules was
significantly increased together with the ebullitipoint of coordinated alcohol. Although
only two minutes were sufficient for complete tremmsation inl(Me), more than 35 minutes

of vigorous grinding was needed when thpropanol was coordinated (20 minutesI{@t) ).



Supplementary Material (ESI) for CrystEngComm
This journal is © The Royal Society of Chemistry 2011

Thermal experiments

The samples for thermogravimetric measurements drggd in the air and over CaCl

until the constant mass.

TGA measurements carried out under oxygen atmospher All alcohol complexes,
[MoO,(L)(ROH)], show similar thermal behaviour. They atable up to ~90 °C after which
they start to decompose in three steps. The fiegt ©4-202 °C; 7.98%(Me); 80-182 °C;
11.221(Et); 90-174 °C; 13.89%(Pr) ] is in good agreement with the calculated masgifya

of the coordinated alcohol molecule [7.96 ¥Me)); 11.16 %I(Et); 13.95%I(Pr))]. After
the loss of the coordinated solvent molecule inestiate product(l),, is formed and is
stablé in the temperature range 202—24110Ke)); 183—-231 °A(Et)); 175-241 °A(Pr))].
Remaining two steps are assigned to decomposifiamganic ligand. In and(l), no mass
losses were observed before 210 °C, and deteoaratttern after that temperature is similar
to alcohol complexes. Although it was not posstbleorrelate the weight losses in remaining
steps to decomposed organic fragments (oxygen atmos), the residues were found to be in
good agreement with the formation of Mo XRD). Thermogravimetric method is known
to be suitable for determining of molybdenum mas&tion in dioxomolybdenum-organic
coordination compounds. In the case of complexdl Widonors, first thermal event in the
solvated species correspond to the solvent moleegltess. Due to the strength of the
intermolecular forces stabilizing solvent in thgstalline environment, acetonitrile will leave
the I(Gp)-CH3CN framework at more than 30 °C higher temperatues tim the imidazole
solvate,l(Im)-CH 3CN (Figure S1b and S1lc).

1 IMoO,L],, is stable at room temperature for months.
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MR_MoO2-ovanzli-MeOH, 26.11.2009 10:52:54
MR MoO2-ovanzli-MeOH, 2,3940 mg Step 7,8067 %
0,1869 mg
L Residue 93,1495 %
v ,2300 mg
LeftLimit  94,32°C
Right Limit 201,54 °C
Heating Rate 5,00 “Crmin~-1
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KU_rad_imid_acn_TG, 28.09.2010 15:35:30

,_g_=_j_ KU_rad_imid_acn_TG, 4,4230 mg

1
Step -8,9308 %
-0,3950 mg
Residue 01,4312 %
4,0440 mg

Left Limit 40,38 °C
Right Limit 170,43 °C
Heating Rate 5,00 °Cmin™1

2 Step -63,4349 %
mg -2,8057 mg
Residue 28,0132 %

1,2390 g
Left Limit 167,45 °C
Right Limit 543,70 °C
Heating Rate 5,00 “Crmin™~1

S0 100 130 200 250 200 350 400 450 500 550 oC
SR S S S S S S S S S S S S S S S S R S SO S MR S S
L e e e e e I B L e o o e e s L B e e e e e e B L e o B B e e B
0 10 il 0 4n hil A0 inl 0 an 100 110 min
Lab: METTLER STAR® SW 9.01

) KU_RAD_bpy_ot_acn_TG, 19.10.2010,15:24:48
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Aexo

KU_Rad_am_25-250_DSC, 20.10.2010 16:36:31
KU_Rad_am_25-250_DSC, 3,2250 mg

Lab: METTLER STAR® SW 9.01

(€)

Fig. S1.(a) The TGA curve of(Me). First thermal event in TGA corresponds to thes lok
the methanol molecules. Same deterioration patteobserved in other alcohol complexes;
(b) The TGA curve of(Gp)-CH3;CN under oxygen stream. First thermal event is dahat
a loss of crystalline solvent; (c) The TGA curvd(®f)-CH 3sCN under oxygen stream. First
thermal event is denoted as a loss of crystalloieesit; (d) The TGA curve dfiBp) under
oxygen stream. Compound is temperature resistatiit 260 °C; (e) Broad endotherm and
exothermic peak in range of 140-160 °C denotesthby irreversible phase transition lofo

(D n.
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X-ray crystallography

C(5) N(1)
C(4) G o(1)
/) %O

SN C1154)

C(15B)

a) (%]
C(16A)

Fig. S2. ORTEP-POV-Ray rendered view of the molecular stm&s for: a)l(Et) and b)
I(Pr) with the atom-numbering schemes. In both structtiredigand atoms are labeled in the
same way. The disordered alcohol groups in thetipasi with lower occupancies are shown
in light gray; refined occupancy for the major sfehe disordered alcohol group is 0.600(12)
in I(Et) and 0.598(6) id(Pr). Displacement ellipsoids are drawn at the 30% giodly
level. Hydrogen atoms are presented as spherebitbay small radii.

a)

Fig. S3. ORTEP-POV-Ray rendered view of the molecular stm&s for: a)l(Im) -CH3CN
and b)I(Gp)-CH3CN with the atom-numbering schemes. In both strusttine ligand atoms
are labeled in the same way. Displacement elligsar@ drawn at the 30% probability level.
Hydrogen atoms are presented as spheres of aytstrall radii.
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Fig. S4. ORTEP-POV-Ray rendered view of the asymmetricsunit the: a)l(Bp) and b)
I(Bp)-CHClI, with the atom-numbering schemes. In t{&p)-CH,Cl, the other half of the
complex is realized through the symmetry operatet 1y, 2-z. Displacement ellipsoids are
drawn at the 30% probability level. Hydrogen atoans presented as spheres of arbitrary

small radii.
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Table S1.Selected geometrical parameters for the alcoholpbtexes|(Me), I(Et) andI(Pr)

Selected interatomic distances /

Selected valence angles / °

iMe) | IEY 1) i(Me) I(EY) 1)

Mo(1)-O(1) | 1.6830(2) L1.681(3 1687(3) | O()—Mo(L}2p | 105.71(8) 105.62(1) | 105.28(16)
Mo(1)-O(2) | 1.6988(2) 1.689(2 1.692(3) O()-WeO@) | 98.52(7) 98.12(1) 99.23(14)
Mo(1)-0(3) | 1.9892(2) 1.989(2 1.978@3) | O()-Mo(W@p | 97.75() o700 | 969209
MO 0@ | 1 oaae| L935@) | 1929() | O@)-Mo(1-0@|  17062() 16918( | 169.20(15)
Mo(1)-0(6) | 2.3297(2) 2.318(2 23084) | O(L)-Mo(Li2ZN | 91.98(7) 93.01(1) 90.19(13)
Mo(1)-N(2) | 2.2868(2)] 2.278(2 22043) | O@2)-Mo(13D |  96.14(7) 50D | g6.0712)
0B)C(2) | 1336(3)| 1.339( 1339(5) | O(2)-Mo(1)-O(#) 102.91(7) 102.95(1) | 103.66(12
COCO | 1401 | 13896) | 14056) | O@rMo(1)-06 83.67(7) 85.17(1)| 85.44(15)
CO-N@) | 1.410Q2)| L1411 1.402(5) O@VolD) | 161517 | 160240 | 16318010
N@Z)-C(6) | 1.296(2)| 1.279(4 13025) | O(3)-Mo(1)-O() 150.50(6) 150.85(9) | 150.15(12
COFCT) | 1azra) | 1437 L4340 | OG-Mo(m-0®)| 80516 79.63(9) 80.63(13
C(7)-C@®) | 1404(3)| 1.394% 1434(6) | O(3)-Mo(1)-N(2) 74.86(6) 74610) 7454010
CO-O@ | 13300 | 13380)| 13920) | O@)-Mo(M-O®)|  79.46(7) 80.02(9) 78.89(14
O@)-Mo(D)-N@2) | 80.14(6) 80.42(9) 80.49(10

N(2)-Mo(1)-0() | 75 74(6) 76.18(9) 79.33(12)
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Table S2.Selected geometrical parameters for mononucleaptExes withN-donors,I(Im) ,
[(Im) -CH3CN andI(Gp)-CH3;CN

Selected interatomic distance / Selected valence angles / °
1(m)y-CH:CN | 1(m) | I(Gp) -CH:CN 1(im)-CH:CN (im) (Gp) -CH:CN
Mo(D-0m) | L.694(3) 1.6046(1) 1.698(2) O -Mo(Li@p | 105.01(1) 104.89(7) 106.55(1)
Mo-0@) | 1.693(2) 1.7043(1) 1.6932) OM)-Mo(L@p | 97.53(1) 98.59(6) 99.06(9)
Mo)-0@) | L971() 1.9909(1)|  1.9796(19)]  O(1)-Me@4) 96.44(1) 98.50(6) 96.96(1)
MOD-O@) | 1omm | LO5M | esp | OD-MO@DNE) 90.35(1) 88.16(6) 90.00(9)
Mo)-N@) | 2.27503) 2.2736(1) 2.273@3) O)-Mo(BN | 170.44() 170.06(6) 168.41(9)
Mo)-NG) | 2.3653) 2.3736(1) 2.414(3) O@)Mo(Bp | 97.26(D) 100.23(6) 95.61(1)
o0B)<@) 1.342(5) 13472) 1.355(4) O@)Mo()P@  101.32(1) 99.89(6) 102.75(1)
COCM | 15 | 1390 1.392(3) 0@)-Mo(1)N@) 84.52(1) CEXZION E—
CO-NE) 1.428(5) T4112) 1.416(4) O@MMNE 103810, 166.78(6) 162.28(1)
NZ)-C(6) 1.282(5) 1.286(2) 1.288(d) O@)-Mo()P@  152.96(1) 149.19(5) 151.02(8)
COCD | 1as06 | 1O 1.43005) 0@ -Mo(L)-NE) BL.66(1) 79396) 79320)
COC® | 13050 Lo | L4060 O@)-Mo(L)-NE2) 75.27(1) 75.24(5) 75.09(9)
CEOD | 130 Lane | 134 O@)-Mo(L)-NG) 80.75(11) 79.36(5) 80.94(9
O@)-Mo(1)-NE) BL61(D) 79.89(5) 80.94(9)
N(2)-Mo(1)}-N(3) 80.22(1) 81.92(5) 78.48(9)
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Table S3.Selected geometrical parameters for the dinudesaplex,l(Bp)-CH,Cl,

Selected interatomic distance& / Selected valence angles / °
I(Bp)-CH.CI, I(Bp)-CH.Cl,
Mo(1)-O(1) 1.703(3) O(1)-Mo(1)-0(2) 106.71(1)
Mo(1)-0(2) 1.698(3) O(1)-Mo(1)-O(3) 99.57(1)
Mo(1)-O(3) 1.971(2) O(1)-Mo(1)-O(4) 96.94(1)
Mo(1)-O(4) 1.937(2) O(1)-Mo(1)-N(2) 90.61(2)
Mo(1)-N(2) 2.277(4) O(1)-Mo(1)-N(3) 168.97(1)
Mo(1)-N(3) 2.417(3) 0(2)-Mo(1)-0(3) 95.69(1)
0(3)-C(2) 1.337(6) 0(2)-Mo(1)-0(4) 102.44(1)
C(2-C(1) 1.407(5) 0(2)-Mo(1)-N(2) 161.72(1)
C(1)-N(2) 1.403(5) 0(2)-Mo(1)-N(3) 84.14(1)
N(2)-C(6) 1.294(4) 0(3)-Mo(1)-0(4) 150.78(9)
C(6)-C(7) 1.436(5) 0(3)-Mo(1)-N(2) 75.25(1)
C(7)-C(8) 1.399(7) 0O(3)-Mo(1)-N(3) 80.92(1)
C(8)-0(4) 1.337(4) O(4)-Mo(1)-N(2) 80.65(1)
O(4)-Mo(1)-N(3) 78.38(9)
N(2)-Mo(1)-N(3) 78.82(1)
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Table S4.Selected geometrical parameters for dinudigpw)

Selected interatomic distance& /

Selected valence angles / °

1(Bp) 1(Bp)
Mo(11)-0O(11) 1.694(3) O(11)-Mo(11)-0(12) 106.15(1)
Mo(11)-0(12) 1.697(2) O(11)-Mo(11)-0(13) 99.95(1)
Mo(11)-0(13) 1.984(3) O(11)-Mo(11)-0(14) 98.63(1)
Mo(11)-0(14) 1.933(3) O(11)-Mo(11)-N(12) 91.05(1)
Mo(11)-N(12) 2.288(3) 0O(11)-Mo(11)-N(3) 169.65(1)
Mo(11)-N(3) 2.441(3) 0O(12)-Mo(11)-0(13) 96.80(1)
0O(13)-C(12) 1.341(4) 0O(12)-Mo(11)-0(14) 101.98(1)
C(12)-C(11) 1.391(5) 0O(12)-Mo(11)-N(12) 162.07(1)
C(11)-N(12) 1.413(5) 0(12)-Mo(11)-N(3) 84.13(1)
N(12)-C(16) 1.282(5) O(13)-Mo(11)-0(14) 148.66(1)
C(16)-C(17) 1.429(5) O(13)-Mo(11)-N(12) 74.78(1)
C(17)-C(18) 1.415(4) 0(13)-Mo(11)-N(3) 77.20(1)
C(18)-0(14) 1.346(4) O(14)-Mo(11)-N(12) 79.88(1)
O(14)-Mo(11)-N(3) 80.00(1)
N(12)-Mo(11)-N(3) 78.61(1)
Mo(12)-0(21) 1.697(3) 0O(21)-Mo(12)-0(22) 106.65(1)
Mo(12)-0(22) 1.687(3) 0O(21)-Mo(12)-0(23) 98.00(1)
Mo(12)-0(23) 1.981(2) 0O(21)-Mo(12)-0(24) 98.08(1)
Mo(12)-0(24) 1.944(2) 0O(21)-Mo(12)-N(22) 92.24(1)
Mo(12)-N(22) 2.285(4) 0(21)-Mo(12)-N(4) 167.81(1)
Mo(12)-N(4) 2.469(3) 0(22)-Mo(12)-0(23) 96.66(1)
0(23)-C(22) 1.345(5) 0(22)-Mo(12)-0(24) 101.61(1)
C(22)-C(21) 1.394(5) 0(22)-Mo(12)-N(22) 160.29(1)
C(21)-N(22) 1.421(5) 0(22)-Mo(12)-N(4) 85.39(1)
N(22)-C(26) 1.292(5) 0(23)-Mo(12)-0(24) 151.01(1)
C(26)-C(27) 1.423(5) 0(23)-Mo(12)-N(22) 74.68(1)
C(27)-C(28) 1.418(5) 0(23)-Mo(12)-N(4) 78.21(1)
C(28)-0(24) 1.345(4) 0(24)-Mo(12)-N(22) 80.73(1)
0(24)-Mo(12)-N(4) 81.02(1)
N(22)-Mo(12)-N(4) 75.60(1)




Table S5.C-H---O and C—HN interactions in the crystal structures
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I(Pr), I(Im), I(Im)-CH 3CN, I(Gp)-CH3CN, I(Bp) and I(Bp)-CH .Cl,

of tigkle), I(EY),

C-H---O d(C-H)/A d(H---0)/A | d(C---O)/A | AC-H---O)/° Symmetry operator

I(Me)

C(4)-H(@)-—-0(3) 0.93 2.37 3.283(3) 167 1-x,1/2+y,12-7
I(ED)

C(6)-H(6)--0(3) 0.93 2.44 3.359(4) 168 X, 1/2+y,12—7

C(15A)-H(15A)---O(5) 0.96 2.56 3.375(1) 143 X, 1-yrz
I(Pr)

C(11)-H(11)--0(@3) 0.93 2.44 3.347(6) 166 X-1+y,z

C(13)-H(13A)---O(4) 0.96 2.60 3.543(6) 168 1-X,-y,1-Z

C(14)-H(14B)---O(1) 0.97 2.33 3.239(6) 155 1+x,y,2

C(12)-H(12)---0(1) 0.93 2.49 3.218(6) 136 1-X,-y,-2
I(Im)

C(4)-H(@)--0(4) 0.93 2.60 3.500(3) 164 1-x,1/2+y, 322

C(12)-H(12)---0(1) 0.93 2.56 3.411(2) 152 1-x,1-y,27

I(Im)-CH «CN

C(2S)-H(2S2)---0(1) 0.96 2.56 3.363(7) 141 1+X,312,1/2+z

C(3)-H@3)---0(2) 0.93 2.46 3.218(5) 138 x,3/2-y,~12+z

C(12)-H(12)---0(1) 0.93 2.50 3.217(5) 134 —X,2-y,~Z

C(13)-H(13A)---0(2) 0.96 2.49 3.418(5) 162 X,3/2-y1/2+2

C(31)-H(31)---N(1) 0.93 2.62 3.409(5) 143 1-x,2-y,2

C(32)-H(32)---0(3) 0.93 2.46 3.352(5) 161 1+X,3/2-y1/2+2

I(Gp)-CH-CN

C(2S)-H(2S3)---0(5) 0.96 2.42 3.214(5) 139

C(12)-H(12)---0(1) 0.93 2.59 3.393(4) 145 —X,2-y,~Z

C(34)-H(34)---0(1) 0.93 2.52 3.435(5) 167 —X,1/2+y,1/2-2
I(Bp)

C(14)-H(14)--0(21) 0.93 2.57 3.145(5) 121 “Lax -1ty —1+z

C(34)—H(34)---0(25) 0.93 2.33 3.210(6) 158 1-x,1-y,1-Z

C(111)-H(111)---O(23) 0.93 2.42 3.321(5) 163 X,-1+y,-1+42

C(112)-H(112)---0(22) 0.93 2.47 3.291(5) 148 X,-1+y,-1+42

C(210)-H(210)---0(21) 0.93 2.45 3.157(5) 133 2-x,2-y,1-2

C(211)-H(211)---O(13) 0.93 2,57 3.470(5) 162 14+x,1+y,
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I(Bp)-CH,CI,
C(1S)—H(1)---N(1) 0.97 2.48 3.411(7) 162 1-x,1/2+y,3/2-Z
C(1S)-H(2)---0(2) 0.97 2.59 3.397(9) 140
C(32)-H(32)---0(1) 0.93 2.48 3.407(4) 172 1-x,-1/2+y,3/2-2
C(34)-H(34)---0(1) 0.93 2.42 3.345(6) 174 X,1/2-y,1/2+z
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Fig. S5.The packing diagram d{Me) viewed almost down tha axis showing C—H---O interactions
(yellow dashed lines) building complex three-dinienal network.

Fig. S6.The packing diagram &fEt) showing C—H---O interactions (yellow dashed lines).
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Fig. S7.The packing diagram &fPr) showing C-H---O interactions (yellow dashed lines).
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Fig. S8.The packing diagram dfim) viewed down the& axis showing C—H---O interactions (yellow
dashed lines) building complex three-dimensionalvoek.

Fig. S9. The packing diagram ofim)-CH 3CN showing N-H---O hydrogen bonds and C-H---O
interactions (yellow dashed lines) building comptlesee-dimensional network.
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Fig. S10. The packing diagram of(Gp)-CH;CN viewed down thea axis showing C-H---O
interactions (yellow dashed lines).
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Fig. S11.The packing diagram &Bp) viewed down the axis showing C—H---O interactions (yellow
dashed lines).
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Fig. S12.The packing diagram d¢fBp)-CH,CI viewed down tha axis showing C—H---O interactions
(yellow dashed lines).



Supplementary Material (ESI) for CrystEngComm
This journal is © The Royal Society of Chemistry 2011

countsis

1200

1000+

800+

600+

400

200+

°2Theta

Fig. S13.Comparison of PXRD patterns of [MelQ, ((I)n) after methanol vapour sorption
(brown) with calculated pattern for [MeOMeOH)] (I(Me)) (blue).
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Fig. S14.Comparison of PXRD patterns of products obtaingd AG grinding (40 minutes,
3 drops of solvent) of [MogL], and correspondindl-donor with calculated patterns from
single crystal experiments (a) gray- dichlorometh&AG with imidazole, blue — calculated

[MoO.L(im)]; green- acetonitrile LAG, purple calculatfdoO,L(im)]-CH3CN; (b) orange -
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acetonitrile LAG withy-picoline, purple calculated [Mof(pic)]-CHsCN; c) red - acetonitrile
LAG with 4,4’-bipyridine, green- calculated [Mof2(bpy)].
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