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1. Synthesis and NMR-spectroscopic characterisatiomf 2(DMS), 4, 5,
(Ll(EtzO))2[6], 7, tBUC(H):C(H)BC]_zHg and tBUC(H)z‘C(H)(BCleg)z,

conversion of 7 into 2(DMS).

All reactions were carried out under an atmospbéry nitrogen using Schlenk techniques.
Hexane, (deutero)benzene,, @t THF and dimethyl sulphide (DMS) were dried over
Na/benzophenone and freshly distilled prior to . GBCl; was dried over CaHand stored
over molecular sieves (4 A). NMR: Bruker AM250, @300 and Avance400; all NMR
spectra were measured at 20 °C. Chemical shifesalti, **C{*H}) are reported in parts per
million relative to SiMe and were referenced to residual solvent sigrtas.and *'B{'H}
NMR spectra are referenced to externag-BO. Abbreviations: s = singlet, d = doublet, vt
= virtual triplet, g = quartet, m = multiplet, n. ® not observed. 9-Br-9-borafluorerg),t° 2-
isopropoxy-4,4,5,5-tetramethyl-1,3,2-dioxaborolafferO-Bpinf> and 2,2'-dilithiobiphenyl
bis-tmeda addutl were prepared according to literature procedures.

[1S] A. HUubner, H.-W. Lerner, M. Wagner and M. Bolcta. Cryst. 2010,E66, 0444.

[2S] R. W. Hoffmann, R. Metternich and J. W. Lahikbigs Ann. Chem.1987, 881-887.
[3S] T. Schaub and U. Radiuketrahedron Letf.2005,46, 8195-8197.

Synthesis of 2(DMS).Neat E4SiH (0.55 cmi, 0.40 g, 3.44 mmol) was added at r.t. via
syringe to a slowly stirred solution & (0.44 g, 1.81 mmol) in &g (4.4 cnf). A colour
change from yellow to almost colourless was obskateout 10 min later. At this point, neat
dry dimethyl sulphide (0.66 cin0.56 g, 9.03 mmol) was added. The resulting cletution
was slowly evaporated to dryness under vacuum tairol crystalline off-white solid. Yield:
0.39 g (95 %).
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'H NMR: 614(400.1 MHz; GDg) 1.10 (6 H, s, SCh, 3.75 (1 H, br, BH), 7.26 (2 H, vtdJu

= 7.2 Hz,"Jyn = 1.1 Hz, H-4 or 5), 7.34 (2 H, vtdJyn = 7.4 Hz,*34y = 1.3 Hz, H-4 or 5),
7.64 (2 H, dm3Jyy = 7.1 Hz, H-3 or 6), 7.79 (2 H, drfduy = 7.5 Hz, H-3 or 6)}'B NMR:
08(128.4 MHz; GDg) -7.1 (d,*Jan = 103 Hz):*'B{*H} NMR: 5(128.4 MHz; GDs) -7.1 (v,

= 130 Hz);"*c{*H}NMR: dc(100.6 MHz; GDg) 19.0 (SCH), 120.0 (C-3 or 6), 126.6 (C-4 or
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5), 127.9 (C-4 or 5), 132.0 (C-3 or 6), 150.8 (C+Lp. (C-2).Note For full reproducibility,
the concentrations of the reagents are of critmabrtance.

Synthesis of 4Neat'PrO-Bpin (2.4 cy 2.2 g, 11.8 mmol) was slowly added with stirratg
—78 °C to a suspension of 2,2’-dilithiobiphenyl-mseda adduct (1.56 g, 3.92 mmol) in@&t
(60 cn?). After the addition was complete, the mixture wséiged for another 30 min at —78
°C, slowly warmed to r.t. and stirred overnighteTieaction mixture was quenched withCH
(20 cn?) and aqueous HCI (5%) was added until a pH of a% achieved. The mixture was
extracted with CHGI (3 x 20 cni) and the combined extracts were dried over antgro
NaSQy. After filtration, the filtrate was evaporated tioyness under vacuum. Colourless
crystal plates were obtained by storing a saturstdation of4 in petroleum ether at —40 °C.
Yield: 0.96 g (60%).
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Bpin
'H NMR: 64(300.0 MHz; CDCY) 1.09 (24 H, s, CH), 7.26 (2 H, dm3Juy = 7.5 Hz, H-3 or
6), 7.29 (2 H, vtd3Juy = 7.3 Hz,*Juy = 1.4 Hz, H-4 or 5), 7.38 (2 H, vty = 7.4 Hz,*Jun
= 1.6 Hz, H-4 or 5), 7.67 (2 H, diiJuy = 7.3 Hz, H-3 or 6)*'B{*H} NMR: 65(96.3 MHz;
CDCl) 31.3 by, = 350 Hz); ®*C{*H} NMR: 6c(75.4 MHz; CDC}) 24.7 (CH), 83.3
(C(CHs),), 125.8, 129.2, 129.3, 133.7 (C-3,4,5,6), 149.4)Mn.0. (C-2); ESI-MSm/z407.3
([M+H]", 100%); Found: C, 70.80; H, 7.89:483,8,0,[406.12] requires C, 70.98; H, 7.94.

Synthesis of 5Neat B(OMe) (10.0 cnd, 9.2 g, 88.5 mmol) was added dropwise with siirin
at =78 °C to a suspension of 2,2’-dilithiobipheby-tmeda adduct (7.86 g, 19.73 mmol) in
Et,O (150 cmi). After the addition was complete, the mixture \géiged for another 30 min
at -78 °C, slowly warmed to r.t. and stirred ovghtj whereupon a colourless precipitate
formed. The precipitate was dissolved by the aditf dry THF (60 cr), and stirring was
continued for an additional 2 h,8 (75 cri) was added, followed by aqueous HCI (5%; 65
cm®). The reaction mixture was vigorously stirred fomother 4 h. The organic layer was
removed using a separation funnel and the aqudmasepvas extracted with GEl, (3 x 100
cm’). The combined organic phases were dried overdmlg NaSO.. After filtration, the
filtrate was evaporated to dryness under vacuunoutless crystal needles Bfwere grown

by recrystallisation from toluene/petroleum ethéeld: 3.31 g (75%).
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HO™ \O/B\OH
'H NMR: 64(300.0 MHz; DMSOsdg) 7.37 (2 H, vtd2Jqy = 7.2 Hz,*Jun = 1.5 Hz, H-4 or 5),
7.54 (2 H, vtd 334y = 7.5 Hz,"Jy = 1.5 Hz, H-4 or 5), 7.59 (2 H, drfilyy = 7.9 Hz, H-3 or
6), 7.72 (2 H, dm3Juy = 7.3 Hz, H-3 or 6), 9.15 (s, 2 H, OHJB{*H} NMR: 65(96.3 MHz;
DMSO-dg) ca. 31 (very broad}’C{*H} NMR: 6(75.4 MHz; DMSOel) 126.4, 129.3, 130.5,
134.0 (C-3,4,5,6), 145.1 (C-1), n.o. (C-2); ESI-MB/z 222.6 ([M—-HJ, 30%); Found: C,
64.46; H, 4.64. GH10B,05 [223.82] requires C, 64.40; H, 4.50.

Note ESI-MS spectra 05 recorded on MeOH/$D solutions in the negative mode showed

[v: Bt

that under these conditions the compound tendsxthamge terminal 8H for BOMe
substituents and that also an intermolecular cosettéan takes place which leads to dimeric

species.

Synthesis of (Li(EtO))[6]. A solution of5 (0.46 g, 2.06 mmol) in ED (50 cni) was cooled
to 0 °C. A solution (1 M) of Li[AIH] (6.88 cni, 6.88 mmol) in BO was added dropwise
with stirring over a period of 30 min, whereuport@ourless precipitate forme€éution:
vigorous hydrogen evolution occlrstirring was continued at 0 °C for another 3G rand
then at r.t. overnight. The reaction mixture wéteifed, the insolubles were washed withCEt
(15 cn?) and the combined ether phases were stored afG46 obtain colourless crystal
plates. Yield: 0.53 g (75%).
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BH,
'H NMR: 64(400.1 MHz; GD¢/THF) 1.49 (6 H, qlJug = 77 Hz, BH), 7.18 (2 Hytd, 33y =
7.4 Hz,*Jyn = 1.6 Hz, H-4 or 5), 7.26 (2 H, vttlJuy = 7.3 Hz,*Juy = 1.5 Hz, H-4 or 5), 7.41
(dd, %34y = 7.3 Hz,"Jyy = 1.5 Hz, H-6), 8.07 (2 H, br, H-3}'B NMR: 5(128.4 MHz;
CeDe/THF) —28.3 (9,"Jsn = 77 Hz):*B{*H} NMR 65(128.4 MHz, GD¢/THF) —28.3 by, =
25 Hz); C{*H}NMR: 6c(100.6 MHz; GD¢/THF) 124.6, 125.4, 129.1, 138.0 (C-3,4,5,6),
153.7 (C-1), n.o. (C-2); ESI-MSn/z 187.2 ([Li[6]]", 100%); Found: C, 70.28; H, 9.89.
C1oH14BLI» [193.73] x 2 GH100 [74.12] requires C, 70.25; H, 10.02.

Note The synthesis of (Li(ED)),[6] starting from4 proceeds in an analogous manner.
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Synthesis of 7A solution of (Li(EtO))[6] (0.56 g, 1.64 mmol) in BO (75 cni) was cooled
to —78 °C. A solution of MgSiCl (2.10 cm, 1.80 g, 16.5 mmol) in ED (5 cn?) was added
under vigorous stirring over a period of 30 mineTdeaction mixture was slowly warmed to
r.t. and stirred overnight. After filtration, thesolubles were washed with,Ex (5 cn?) and
the combined ether phases were evaporated to drymeter vacuum. Yield: 0.20 g (70%).
Analytical pure colourless crystal needles wereamlgtd by slow evaporation ofrahexane

solution.

'H NMR: 64(300.0 MHz; GDg) 1.30 (2 H, very broad, Blfging, 4.77 (2 H, g Jus = 120
Hz, BHemina), 7-27 (2 H, vtd®Jqy = 7.3 Hz,*Juy = 1.1 Hz, H-4 or 5)7.44 (2 H, ddd®Jyy =
8.3 Hz, 7.3 Hz!Juy = 1.7 Hz, H-4 or 5), 7.85 (2 H, dJuy = 7.3 Hz, H-3 or 6), 8.31 (2 H,
dm, %Juy = 8.3 Hz, H-3 or 6)™B NMR: g(96.3 MHz; GD¢) 13.7 (d,*Jsn = 120 Hz).
YUB{IH} NMR: 05(96.3 MHz; GDg) 13.7 b, = 80 Hz);"*C{*H}INMR: dc(75.4 MHz; G D)
125.0, 126.7, 131.0, 138.5 (C-3,4,5,6), 141.3 (D). (C-2).

Synthesis oftBuC(H)=C(H)BC 12Hsg. A solution of2(DMS) (46 mg, 0.20 mmol) in toluene
(5 cnt) was added dropwise with stirring at r.t. overegigd of 2 h to neatBuC=CH (1.5
cm®, 1.00 g, 12.3 mmol). The resulting green soluti@s evaporated to dryness in vacuo to
obtain a green microcrystalline solid. NMR speataps/ on this crude product revealed an
essentially quantitative conversion to the DMS adahi tBuC(H)=C(H)BG:Hs. The adduct
has to be stored for several days under a dynaatisum in order to completely remove the
coordinated DMS.

NMR spectroscopic data BuC(H)=C(H)BGHs are given in ref.[9].

Synthesis oftBUC(H),~C(H)(BC1.Hsg),. A solution of tBUC=CH (0.02 cri, 13 mg, 0.16
mmol) in toluene (5 cf) was added dropwise with stirring at r.t. overegiqd of 1.5 h to a
solution of2(DMS) (70 mg, 0.31 mmol) in toluene (2 &mThe resulting yellow solution was
evaporated to dryness in vacuo. The crude prodastnecrystallised from toluene to obtain
single-crystallindBuC(H,—C(H)(BCi2Hs). (Yield: 75%).

NMR spectroscopic data tBuC(H),—C(H)(BCy2Hs). are given in ref.[9].
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Conversion of 7 into 2(DMS).In an NMR tube, excess M@ in GDs was added at r.t. to a
solution of7 in CgDe. The tube was flame-sealed and investigated by NpHttroscopy.

'H NMR: 61(300.0 MHz, GDg/DMS) 7.14 (2 H, vtd®Jqy = 7.3 Hz,*Juy = 1.2 Hz, H-4 or 5),
7.23 (2 H, vtd33yy = 7.4 Hz,"Jy = 1.4 Hz, H-4 or 5), 7.51 (2 H, drfilyy = 7.0 Hz, H-3 or
6), 7.67 (2 H, dmJqn = 7.5 Hz, H-3 or 6), n.o. (BH}'B NMR: 65(96.3 MHz; GD¢/DMS)
-7.3 (d,'Jgy = 106 Hz,2(DMS)), -19.6 (g,"Jgn = 105 Hz, HB(DMS)). *B{*H} NMR:
58(96.3 MHz; GD¢/DMS) -7.3 fv, = 100 Hz,2(DMS)), -19.6 fv, = 15 Hz, HB(DMS)).
Note The'H NMR spectrum oR(DMS) depends on the amount of free DMS presetttén
CsDs solution. The chemical shift values given herestdeviate from the values compiled
above for a sample in neag@s. Authentic2(DMS), prepared fron3 / ESiH and measured
in CsDg/DMS, possesses the same proton shift values as dere.
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2. Single crystal X-ray structure analyses of 2(DMg 4, 5, (LI(Et,O)),[6])

and 7.

All crystals were measured on a STOE IPDS-II ddfeaneter with graphite-monochromated
MoK, radiation. An absorption correction was appliedthe data of2(DMS) using the
MULABS*® routine in PLATON?®, The structures were solved by direct methodsgusie
program SHELX$®® and refined with full-matrix least-squares A using the program
SHELXL97"®. Hydrogen atoms bonded to C were placed on idesitipns and refined with
fixed isotropic displacement parameters using iagichodel.

The coordinates of the hydrogen atom bonded to B(XMS) were refined with a B-H
distance restraint of 1.20(5) A, whereas the hyenogtoms bonded to B in (Li(f)),[6] and

7 were freely refined. The hydrogen atoms bonde® ia 5 were freely refined. The crystal
of 2(DMS) was small and only weakly diffracting; theystal of (Li(E£O)),[6] was twinned
with a contribution of 0.29(1) of the minor compaheFor these reasons, théX(F?) values
are elevated in both cases.

[4S] R. H. BlessingActa Cryst, 1995,A51, 33-38. [5S] A. L. SpekActa Cryst. 2009,D65,
148-155. [6S] G. M. SheldrickActa Cryst, 1990, A46, 467-473. [7S] G. M. Sheldrick,
SHELXL-97. A Program for the Refinement of CryS#iuctures Universitat Gottingen,
Gottingen, 1997.

CCDC reference numberg(DMS) (CCDC 837677)4 (CCDC 837678)5 (CCDC 837679),
(Li(Et20)),[6]) (CCDC 837680) and(CCDC 837681).

Crystal data of 2(DMS). C1sH1sBS, M = 226.13 g mof, monoclinic,a = 6.9507(13) Ap =
16.302(3) Ac = 22.288(4) Ap = 91.155(14)°V = 2524.9(8) A T = 173(2) K, space group
P2i/c, Z = 8, u(Mo-K,) = 0.225 mm', 16340 reflections measured, 4445 uniqBg; €
0.1351) which were used in all calculations. TmalfivR(F?) was 0.2382 (all data).

Crystal data of 7. Cio;Hi:By, M = 177.84 g mal,, monoclinic,a = 9.4074(12) Ab =
14.8970(14) Ac = 7.1428(10) Ap = 99.524(11)°V = 987.2(2) R, T = 173(2) K, space
groupP2y/c, Z = 4,u(Mo-K,) = 0.064 mm*, 12161 reflections measured, 2012 unidRig €
0.0688) which were used in all calculations. TmalfivR(F?) was 0.1280 (all data).
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Crystal data of 4. Co,sH3,B,0s, M = 406.12 g mol, monoclinic,a = 11.1036(5) Ab =
11.2005(4) Ac = 19.5494(10) Ap = 105.072(4)°V = 2347.64(18) A T = 173(2) K, space
groupP2:/n, Z = 4, u(Mo-K,) = 0.075 mm*, 34104 reflections measured, 4459 unidRg €
0.0689) which were used in all calculations. TmalfivR(F?) was 0.1568 (all data).

Figure S1. Molecular structure and numbering scheme of comgod; displacement
ellipsoids are drawn at the 30% probability leydlatoms are omitted for clarity. Selected
bond lengths [A], atomatom distances [A], bond angles [?] and dihedragl@n[]:
B(1)-O(11) = 1.358(3), B(1)-O(14) = 1.351(2), B(DA) = 1.565(3), B(2)-0O(31) =
1.368(2), B(2)-0O(32) = 1.363(2), B(2)-C(21) = 1.880 B(1)-B(2) = 3.433(3);
0(11)-B(1)-0(14) = 113.2(2), O(31)-B(2)-0(32) = 14Q); Ar(C(1))//Ar(C(21)) = 62.3.
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Crystal data of 5. CisH10B20s5, M = 223.82 g mat, monoclinic,a = 10.130(2) Ab =
7.2521(15) Ac = 15.992(3) Ap = 105.63(3)°V = 1131.4(4) A T = 173(2) K, space group
P2i/c, Z = 4,u(Mo-K,) = 0.090 mm®, 7543 reflections measured, 2114 unigig € 0.1062)

which were used in all calculations. The find¥F?) was 0.1186 (all data).

Figure S2. Molecular structure and numbering scheme of comgob; displacement
ellipsoids are drawn at the 50% probability lev@lected bond lengths [A], bond angles [°]
and dihedral angle [°]: B(1)-O(1) = 1.365(2), B(D3) = 1.365(2), B(1)-C(1) = 1.565(3),
B(2)-0O(2) = 1.363(2), B(2)0(3) = 1.366(2), B(2)-C(11) = 1.563(3); B(1)-O(3)-B(2) =
131.3(2), O(3)-B(1)-C(2) = 122.5(2), O(3)-B(2)-C)14 123.2(2); Ar(C(1))/IAr(C(11)) =
38.2.
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Crystal data of Li,[6]. CogH34BLi-Os, M = 341.97 g mot', monoclinic,a = 11.229(3) Ab =
12.210(2) Ac = 15.985(4) Ap = 92.907(19)°V = 2188.8(9) & T = 173(2) K, space group
C2lc, Z = 4,u(Mo-K,) = 0.061 mm", 6821 reflections measured, 1930 unidg € 0.0731)

which were used in all calculations. The find¥F?) was 0.3036 (all data).

Figure S3. Molecular structure and numbering scheme of comgo(Li(Et,O)),[6];
displacement ellipsoids are drawn at the 50% pntibakevel; H atoms attached to carbon
atoms are omitted for clarity. Selected bond lesdgif], atom-atom distances [A] and
dihedral angle [°]: Li(1)-O(23) = 1.906(8), B(1)-0(= 1.620(6), Li(1)-B(1) = 2.414(10),
Li(1)-B(1A) = 2.558(10), Li(1)-Li(1A) = 3.130(17); Ar(C(1))//Ar(C(1A)) = 68.1. Symetry
operations used to generate equivalent atoms: Al —z+1/2.
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