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1. NMR data/syntheses of URa], 2b, Mg[5h 9, 10, and (2-Br-
CGH 4)Ph2P B(H)(CGFS)Z

General Considerations:See the main paper.

NMR Data of Li[2&]. *H NMR (300.0 MHz, GD¢): = 1.20 (d,*J4p = 13 Hz, 18H; CCHh),
3.26 (s, 6H; OCH), 3.71 (s, 3H; OCH), 7.03-7.09 (m, 1H; ArH), 7.33-7.40 (m, 1H; ArH),
7.42-7.48 (m, 1H; ArH), 9.16-9.20 (m, 1H; Arth'B{*H} NMR (96.3 MHz, GDs): = 4.3
(hy2 = 60 Hz):*'P{*H} NMR (121.5 MHz, GD¢): = 67.4 fu; = 30 Hz).

NMR Data of 2b.*H NMR (300.0 MHz, GD¢): 0= 1.02 (d3Jup = 15 Hz, 18H; CCh), 3.84
(s, 6H; OCH), 7.01-7.07 (m, 1H; ArH), 7.09-7.14 (m, 1H; ArHj),25-7.31 (m, 1H; ArH),
7.92-7.94 (m, 1H; ArH)*B{*H} NMR (96.3 MHz, GD¢): d= 15.5 by, = 130 Hz);**P{'H}
NMR (121.5 MHz, GDg): 0= 74.1 by = 18 Hz).

NMR data of Mg[5].. The NMR spectra of this compound are provided heralow an in
situ reaction control during the one-pot synthe$is. Pure bulk material of " is usually not
accessible on a preparative scale, however, thgy psirsufficient for further transformation
into 6. The NMR data given here were obtained on a nurobenanually selected single
crystals of Mg(E1O)[5].xEtO.

'H NMR (300.0 MHz, GDg): = 0.95 (d3Jp = 14 Hz, 18H; CCH), 1.06 (t,3J4n = 7 Hz,
6H; CHCHs), 2.83 (.} Jn s = 74 Hz, 2H; BH), 3.41 (Jun = 7 Hz, 4H; G1,CHs), 6.86-6.93
(m, 1H; ArH), 7.11-7.20 (m, 2H; ArH), 7.34 (br, 1irH); B NMR (96.3 MHz, GDg): =
—24.1 (t, 345 = 74 Hz);"B{*H} NMR (96.3 MHz, GD¢): = —24.1 by, = 24 Hz);3'P{*H}
NMR (121.5 MHz, GDg): 5= 68.9 b2 = 23 Hz);"*F NMR (282.3 MHz, @Dg): 5= —165.0
(m, 2F; Fm), =160.9 (m, 1F; ), —132.3 (m, 2F; ®) [A0"°Fmp = 4.1]; °C{'H} NMR (75.4
MHz, CsDe): J = 14.9 (s; CHCH3), 26.8 (d,’Jcp = 1 Hz; GCH3), 37.0 (d,%Jcp = 59 Hz;
CCHs), 65.2 (5;CH2CHs), 123.5 (dJcp = 13 Hz; ArC), 128.5 (d**; PC), 130.6 (dcp= 17
Hz; ArC), 131.2 (s; ArC), 136.5 (dc p= 14 Hz; ArC), 157.5 (BC)*, n.o. (FC). *) This sig|
was only observed in the 2D HMBC NMR experiment) Half of the doublet is hidden

underneath the solvent resonance.
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Synthesis of 9An NMR tube was charged with {&).BH- SMe (15 mg, 0.037 mmol) and
BuP(O)Ph,1, (9 mg, 0.04 mmol), the solid mixture was dissdine GDs (0.5 mL), and
investigated by NMR spectroscopy. X-ray qualitystays of9 grew upon slow evaporation of
the GDe under inert conditions.

'H NMR (500.2 MHz, GD¢): 0= 0.87 (d,*Jup = 15 Hz, 18H; CCH), 4.91 (br, 1H; BH),
6.95-7.03 (m, 3H; PhH), 7.55-7.58 (m, 2H; PhHB NMR (160.5 MHz, GD¢): d = —5.0
(n.r., hyp = 370 Hz);*'B{*H} NMR (160.5 MHz, GD¢): = —5.0 fu» = 350 Hz):*'P{'H}
NMR (202.5 MHz, GD¢): J= 74.6 by = 18 Hz);'*F NMR (470.6 MHz, @D¢): 0= —164.2
(m, 4F; Fm), —159.2 (m, 2F; ), —133.3 (M, 4F; ®) [Ad"°Fm, = 5.0];*C{*H} NMR (125.8
MHz, CsDe): 0= 26.5 (d2Jcp= 1 Hz; GCHs), 37.1 (d,'Jcp= 55 Hz;CCHs), 124.1 (d}Jcp=
86 Hz; PC), 128.7 (dlc, = 11 Hz; PhC), 132.5 (dcp= 9 Hz; PhC), 133.1 (dJcp= 3 Hz;
PhCyp), n.o. (BC), n.o. (FC).

Synthesis of 10.An NMR tube was charged with {&)3B (50 mg, 0.098 mmol) and
Bu,P(O)Ph,1, (23 mg, 0.097 mmol), the solid mixture was digedlin GDs (0.5 mL), and
investigated by NMR spectroscopy.

'H NMR (300.0 MHz, GDg): = 0.81 (d,%J4p = 16 Hz, 18H; CCH), 6.83-6.92 (m, 2H;
PhH), 6.98-7.03 (m, 1H; Php), 7.31-7.37 (m, 2H; PhH}!B{*H} NMR (96.3 MHz, GD):
J= 0.7 by = 580 Hz):**P{*H} NMR (121.5 MHz, GDs): o= 77.7 b2 = 82 Hz):"*F NMR
(282.3 MHz, GDg): J = —164.3 (m, 6F; ), —157.3 (m, 3F; B), —129.0 (m, 6F; @)
[A8°Fm = 7.0].

Synthesis of (2-Br-GH4)PhP-B(H)(CsFs)2. (CeFs).BH- SMe (0.286 g, 0.701 mmol) and (2-
Br-CsH4)PPh, 11, (0.24 g, 0.70 mmol) were dissolved in toluene ifil5 and the resulting
reaction mixture was stirred for 2 d at room terapge. To remove SMgethe sample was
evaporated to dryness under vacuum. The soliduesichs redissolved in toluene (2.5 mL)
and stored at —40 °C for 2 d to grow crystals slgtdor X-ray diffraction. Yield: 263 mg
(55%).

'H NMR (500.2 MHz, GDg): 0= 4.80 (br, 1H; BH), 6.55-6.58 (m, 1Hld), 6.71-6.74 (m,
1H; CsHa), 6.87-6.90 (m, 4H; PhH), 6.91-6.93 (m, 1HHG), 6.95-6.98 (m, 2H; PhH), 7.51-
7.55 (m, 4H; PhH), 7.63-7.68 (m, 1HzHL); 1B NMR (160.5 MHz, GDe): d= —22.1 (n.r.,
hy, = 320 Hz):M'B{*H} NMR (160.5 MHz, GDg): 0= —22.1 by, = 245 Hz):*'P{*H} NMR
(202.5 MHz, GDg): 0= 18.4 by = 131 Hz);*F NMR (470.6 MHz, @D¢): 5= —164.2 (m,
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4F; Fm), —157.7 (m, 2F; ), —127.6 (M, 4F; ®) [AdFn, = 6.5]; *C{'H} NMR (125.8
MHz, CsDg): = 124.5 (dJcp = 61 Hz; PC(Ph)), 127.4 (dcp = 10 Hz; GH.), 128.6 (d,
Jep =13 Hz; BrC), 128.9 (dlcp = 11 Hz; PhC), 131.9 (dJcp = 3 Hz; PhCp), 133.5 (dJcp
= 2 Hz; GH.), 134.2 (d,Jcp = 8 Hz; PhC), 135.2 (dicp = 6 Hz; GH4), 136.6 (dJcp = 10
Hz; GsHy), n.o. (PC(GH4))*, n.o. (BC), n.o. (FC). *) According to a HMBCxReriment this
signal is hidden underneath the solvent resonance.



2.™H and “*C{*H} NMR spectra of Li[3], Mg[5] », and Li[13]. *'B and *'P{*H}
NMR spectra of Li[3] and Li[13].
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Figure S8."°C{*H} NMR spectrum of LiL3] (75.4 MHz, GDs).
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3. X-ray crystal structure analyses of (Li[2a]}, (Li[3]) 2xC¢Hs, (Li[3]) 2, 4,
Mg(Et,0)[5],XEt,0, Mg(Et,0)[5],x1.5 EtO, 6, 6, Mg[7],x2 CsHe, 8X0.5
CeHs, 9, 12, (2-Br-GH,)Ph,P-B(H)(CsFs)x0.5 toluene, (Li[13]y, 1,2-
CeH4(P(O)t-Buy)(1), and 1,2-GH4(Pt-Buy)(Br).

X-ray Crystallographic Data. Data for12 were collected on a STOE IPDS Il two-circle
diffractometer with graphite-monochromated Kjoradiation £ = 0.71073 A) and corrected
for absorption by an empirical absorption correttiwith the progranPLATON>!. Data for
(Li[2a])2, (Li[3])2xCeHe, (Li[3])2, 4, MG(ELO)[5]2XELO, Mg(EtO)[5]x1.5 EtO, 6, 6,
Mg[7]2%2 GsHe, 8x0.5 GHs, 9, (2-Br-GsHs)PhP-B(H)(GFs)2x0.5 toluene, (LiL3])2, 1,2-
CeHa(P(OX-Buy)(l), and 1,2-GH4(Pt-Buy)(Br) were collected on a STOE IPDS Il two-circle
diffractometer with a Genix Microfocus tube with mair optics also using Mg, radiation.
The data for (LiRa])2, (Li[3])2xCeHe, (Li[3])2, 4, Mg(ELO)[5]2xELO, Mg(EbO)[5]2%1.5
Et,O, 6, 6, Mg[7]2x2 GHs, 8x0.5 GHe, 9, (2-Br-GsHs)PhP-B(H)(GFs)2x0.5 toluene,
(Li[13])2, 1,2-GH4(P(OX-Buy)(l), and 1,2-GH4(Pt-Buy)(Br) were scaled using the frame
scaling procedure in thE¥-AREA program systert’ All structures were solved by direct
methods (prograBHELXS)>® and refined again$t® with full-matrix least-squares techniques
(programSHELXL-97)>,

In (Li[ 2a]),, two tert-butyl groups are disordered over two sites witiita occupation factor
of 0.57(1) and 0.54(1), respectively, for the majocupied site. Bond lengths and angles in
thetert-butyl groups were restrained to be equal. The KOBC52' was restrained to 1.50(1)
A. The disordered atoms were isotropically refined.

In (Li[ 3])2, one &rt-butyl group is disordered over two sites with & siccupation factor of
0.61(1) for the major occupied site. The disordextenins were isotropically refined.

In Mg(EtO)[5]2x1.5 E$O, two C atoms of a co-crystallized,8t molecule are disordered
over two equally occupied sites.

In (2-Br-GsH4)PhP- B(H)(GFs)2x0.5 toluene, the H atoms of the methyl group efttiluene
molecule are disordered over two equally occupies s

The H atoms bonded to B in (Bi)2, (Li[3])2xCsHs, 4, Mg(ELO)[5]2XELO,
Mg(Et,0)[5]2%1.5 EtO, 6, Mg[7]2%x2 CsHs, 9, 12, (2-Br-GsH,)PhP- B(H)(GFs)2x0.5 toluene,
and(Li[ 13]), were isotropically refined.

The coordinates of the H atom bonded to B imere refined.
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Li[ 2a] was synthesized as described in the one-pot sgi#iof4 in the main paper. Instead of
adding Li[AlH4], all volatiles were removed under vacuum, penf@@emL) was added, and
the resulting mixture was filtered. After the fiiteake had been washed with pentane (10
mL), the filtrate was concentrated until it turnstightly turbid and stored at -40 °C,

whereupon colorless plate-shaped crystals oRé)p formed.

Figure S11.Solid-state structure of (L12g]). (monoclinic,P2,/c). Displacement ellipsoids are
drawn at the 50% probability level. Hydrogen atoans omitted for clarity. Selected bond
lengths [A], bond angles [deg], and torsion angleg]: Li(1)-O(1) = 1.888(6), Li(1)-O(2) =
1.871(6), Li(1)—O(4) = 1.904(6), Li(1)—-O(4A) = 1.2®), B(1)-0O(1) = 1.481(4), B(1)-0(2) =
1.485(5), B(1)-O(3) = 1.452(4), B(1)-C(11) = 1.&86(P(1)-0O(4) = 1.504(2), P(1)-C(12) =
1.828(3), C(11)-C(12) = 1.422(5); Li(1)-O(4)-Li(1A 81.3(3), B(1)-C(11)-C(12) =
129.3(3), O(1)-B(1)-0O(2) = 99.4(2), O(1)-Li(1)-O(3d) 74.0(2), O(4)-Li(1)-O(4A) =

98.7(3), P(1)-C(12)-C(11) = 127.3(2), P(1)-O(4)3)i€ 136.2(2); B(1)-C(11)-C(12)-P(2)

=1.3(5). Symmetry transformation used to genezgtevalent atoms A: —x, —y+1, —z+1.
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Figure S12. Solid-state structure of (L3])2xCsHs (monoclinic, P2;/c). Displacement
ellipsoids are drawn at the 50% probability le\¢ydrogen atoms (except on boron) and co-
crystallized GHg are omitted for clarity. Selected bond lengths, [&pm--atom distance [A],
bond angles [deg], and torsion angle [deg]: B{lif1) = 2.226(3), B(1)-C(11) = 1.623(3),
P(1)-C(12) = 1.821(2), P(1)-O(1) = 1.518(2), O(1jt)L = 1.852(3), O(1)-Li(1A) =
1.869(3), C(11)-C(12) = 1.415(2); B(1)-C(11)-C(12) 129.0(2), O(1)-P(1)-C(12) =
113.6(1), O(1)-Li(1)-O(1A) = 96.5(2), P(1)-C(12)4q] = 124.5(2), Li(1)—-O(1)-Li(1A) =
83.5(2); B(1)-C(11)-C(12)-P(1) = 5.2(2). Symmetmansformation used to generate

equivalent atoms A: —x+1, —y+1, —z+1.

Colorless block-shaped crystals of @lip, a pseudo-polymorph of (L3]),xCgHes, were

obtained by slow evaporation of a solution of3Lijh Et,O (cf. Figure S9).

Figure S13.Solid-state structure of (L3]), (monoclinic,P2;/c). Displacement ellipsoids are
drawn at the 30% probability level. Hydrogen atdesscept on boron) are omitted for clarity.
Selected bond lengths [A], ateratom distance [A], bond angles [deg], and torsiogla
[deg]: B(1)--Li(1) = 2.206(8), B(1)-C(11) = 1.602(6), P(1)-C(12)1.818(3), P(1)-0(1) =
1.524(2), O(1)-Li(1) = 1.863(7), O(1)-Li(1A) = 1.8F), C(11)-C(12) = 1.397(5);
B(1)-C(11)-C(12) = 129.6(3), O(1)-P(1)-C(12) = B12), O(1)-Li(1)-O(1A) = 97.8(3),
P(1)-C(12)-C(11) = 126.6(3), Li(1)-O(1)-Li(2A) = .223); B(1)-C(11)-C(12)-P(1) =
—4.5(6). Symmetry transformation used to genergiévalent atoms A: —x+1, —y+1, —z+1.
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Figure S14. Solid-state structure of (orthorhombic,Pnma). Displacement ellipsoids are
drawn at the 50% probability level. Hydrogen atderscept on boron) are omitted for clarity.
Selected bond lengths [A], bond angles [deg], ansidn angle [degB(1)-C(11) = 1.607(4),
B(1)-0O(1) = 1.584(3), P(1)-C(12) = 1.781(2), P(1{:C= 1.542(2), C(11)-C(12) = 1.399(3);
B(1)-O(1)-P(1) = 114.2(2), B(1)-C(11)-C(12) = 113)1 O(1)-B(1)-C(11) = 102.7(2),
0O(1)-P(1)-C(12) = 100.7(1), P(1)-C(12)-C(11) = 2@, B(1)-C(11)-C(12)-P(1) = 0.
Symmetry transformation used to generate equivalemhs A: x, —y+3/2, z.

A solution of 4 (0.12 g, 0.48 mmol) in D (10 mL) was added to freshly prepared
CeFsMgBr (0.51 mmol) in EO (5 mL) at room temperature. Filtration and remafaall
volatiles from the filtrate under vacuum yieldedide Mgp].. The material was redissolved
in EO and the solution was stored at ambient temperatuigrow colorless block-shaped
crystals of Mg(ELO)[5]2x1.5 EpO suitable for X-ray crystallography (cf. Figure231The
mother liquor was slowly evaporated on air, wheogugrystals of the pseudo-polymorph
Mg(Et,O)[5]2xEt,O formed (cf. Figure S11).
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Figure S15.Solid-state structure of Mg(#2)[5].XEt,O (orthorhombicPbcn). Displacement
ellipsoids are drawn at the 50% probability le\¢ydrogen atoms (except on boron) and co-
crystallized E4O are omitted for clarity. Selected bond lengthl flom--atom distances [A],
bond angles [deg], and torsion angle [deg]: B{lly(1) = 2.555(4), B(1)-C(11) = 1.629(5),
B(1)-C(21) = 1.622(5), B(2)Mg(1) = 2.550(4), B(2)-C(51) = 1.619(5), B(2)-C(6%)
1.629(5), P(1)-C(12) = 1.804(3), P(1)-0(1) = 1.23P(2)-0O(2) = 1.515(2), O(1)-Mg(1) =
1.957(2), O(2)-Mg(1) = 1.951(2), O(3)-Mg(1) = 2.087 C(11)-C(12) = 1.424(4);
B(1)-Mg(1)-B(2) = 143.1(2), B(1)-Mg(1)-0(2) = 932)( B(1)-C(11)-C(12) = 126.2(3),
O(1)-P(1)-C(12) = 113.3(2), O(1)-Mg(1)-0O(2) = 162)4 P(1)-C(12)-C(11) = 123.0(2);
B(1)-C(11)-C(12)-P(1) = -9.5(5).

Figure S16. Solid-state structure of Mg#D)[5].x1.5 EO (orthorhombic, Pbcn).
Displacement ellipsoids are drawn at the 50% pritbabkevel. Hydrogen atoms (except on
boron) and co-crystallized @ are omitted for clarity. Selected bond lengths], [A
atom--atom distances [A], bond angles [deg], and torsiowmle [deg]: B(1)-Mg(1l) =
2.520(3), B(1)-C(11) = 1.629(4), B(1)-C(21) = 1.6@1 B(2)Mg(l) = 2.524(3),
P(1)-C(12) = 1.814(2), P(1)-O(1) = 1.505(2), O(1ptl) = 1.960(2), O(2)-Mg(1) =
1.958(2), O(3)-Mg(1) = 2.099(2), C(11)-C(12) = B@A); B(1)-Mg(1)-B(2) = 143.4(1),
B(1)-Mg(1)-O(2) = 93.2(1), B(1)-C(11)-C(12) = 12@p O(1)-P(1)-C(12) = 113.4(),
0(1)-Mg(1)-0(2) = 164.3(1), P(1)-C(12)-C(11) = IZ3); B(1)-C(11)-C(12)-P(1) =
-1.3(4).
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Figure S17.Solid-state structure @ (monoclinic,P2,/c). Displacement ellipsoids are drawn
at the 50% probability level. Hydrogen atoms (excep boron) are omitted for clarity.

Selected bond lengths [A], bond angles [deg], ansidn angle [deg]: B(1)-C(11) = 1.604(2),
B(1)-C(21) = 1.634(2), B(1)-0O(1) = 1.574(2), P(1§32) = 1.785(2), P(1)-O(1) = 1.545(2),
C(11)-C(12) = 1.401(2); B(1)-O(1)-P(1) = 114.4(B(1)-C(11)-C(12) = 114.6(2),

0O(1)-B(1)-C(11) = 102.9(2), O(1)-P(1)-C(12) = 1@D)1 P(1)-C(12)-C(11) = 107.5(2);
B(1)-C(11)-C(12)-P(1) = -5.4(2).

Colorless plate-shaped crystals of a polymdpbf 6 were obtained by slow evaporation of a
solution of6 in CgHe (cf. Figure S14).

Figure S18.Solid-state structure & (monoclinic,P2,/n). Displacement ellipsoids are drawn
at the 50% probability level. Hydrogen atoms (excep boron) are omitted for clarity.

Selected bond lengths [A], bond angles [deg], ansidn angle [deg]: B(1)-C(11) = 1.617(3),
B(1)-C(21) = 1.633(3), B(1)-0(1) = 1.566(3), P(1§12) = 1.785(2), P(1)-O(1) = 1.550(2),
C(11)-C(12) = 1.398(3); B(1)-O(1)-P(1) = 114.1(B(1)-C(11)-C(12) = 114.9(2),

0O(1)-B(1)-C(11) = 102.5(2), O(1)-P(1)-C(12) = 1@D)2 P(1)-C(12)-C(11) = 107.1(2);
B(1)-C(11)-C(12)-P(1) = 0.7(2).

S16



Figure S19. Solid-state structure of M@[,x2 GiHs (monoclinic, C2/c). Displacement
ellipsoids are drawn at the 50% probability le\¢ydrogen atoms (except on boron) and co-
crystallized GHg are omitted for clarity. Selected bond lengths, [&pm--atom distance [A],
bond angles [deg], and torsion angle [deg]: B{p(1) = 3.002(2), B(1)-C(11) = 1.645(2),
B(1)-C(21) = 1.640(2), B(1)-C(31) = 1.639(2), P@}§12) = 1.814(2), P(1)-0O(1) = 1.512(2),
0O(1)-Mg(1) = 1.892(2), F(22)-Mg(1) = 2.075(1), CAC(12) = 1.416(2); B(1)-Mg(1)-0O(1)
= 76.4(1), B(1)-C(11)-C(12) = 128.8(2), O(1)-P(10+®) = 113.2(1), O(1)-Mg(1)-F(22) =
95.9(1), P(1)-C(12)-C(11) 126.6(2); B(1)-C(11)E®DP(1) = 2.3(2). Symmetry
transformation used to generate equivalent atomscAl, y, —z+1/2.

Figure S20.Solid-state structure @%0.5 GHs (triclinic, P-1). Displacement ellipsoids are
drawn at the 50% probability level. Hydrogen ataamsl co-crystallized §Hg are omitted for
clarity. Selected bond lengths [A], bond anglesg]dand torsion angle [deg]: B(1)-C(11) =
1.632(3), B(1)-C(21) = 1.644(3), B(1)-C(31) = 1.6 B(1)-O(1) = 1.550(2), P(1)-C(12) =
1.780(2), P(1)-O(1) = 1.546(2), C(11)-C(12) = 1@&)2 B(1)-O(1)-P(1) = 115.9(2),
B(1)-C(11)-C(12) = 113.6(2), O(1)-B(1)-C(11) = 1¥2), O(1)-P(1)-C(12) = 99.4(1),
P(1)-C(12)-C(11) = 108.3(2); B(1)-C(11)-C(12)-1H)3.7(2).
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Figure S21.Compound9 crystallizes with two independent molecul® @nd 9°) in the
asymmetric unit. Even though the conformations9ofand 9% are different, all key bond
lengths and angles are the same within the expetaherror margins. Thus, only the solid-
state structure & (triclinic, P-1) is shown above. Displacement ellipsoids arevdrat the
50% probability level. Hydrogen atoms (except omond are omitted for clarity. Selected
bond lengths [A], bond angles [deg], and torsiomlandeg]: B(1)-C(21) = 1.635(4),
B(1)-C(31) = 1.636(3), B(1)-O(1) = 1.524(3), P(1§3= 1.855(2), P(1)-C(5) = 1.845(2),
P(1)-C(11) = 1.799(2), P(1)-O(1) = 1.531(2); B(1j2>P(1) = 138.4(2), O(1)-B(1)-C(21)
= 111.8(2), O(1)-B(1)-C(31) = 108.3(2), O(1)-P(1)+0 = 103.6(1), C(1)-P(1)-C(5) =
115.7(2); B(1)-0O(1)-P(1)-C(11) = 177.9(2).

I

Figure S22.Comparison of the molecular conformations9fand 9% in the solid state.
Hydrogen atoms (except on boron) and the carbansatd the methyl groups are omitted for

clarity; only theipso-carbon atoms of thegEs rings are shown.
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Figure S23. Solid-state structure of2 (monoclinic, P2:/n). Displacement ellipsoids are
drawn at the 50% probability level. Hydrogen atderscept on boron) are omitted for clarity.
Selected bond lengths [A], bond angles [deg], ansidn angles [deg]: B(1)-P(1) = 1.951(2),
B(1)-C(1) = 1.617(3), B(1)-C(21) = 1.619(3), P(1§20) = 1.796(2), P(1)-C(31) = 1.812(2),
C(2-C(12) = 1.498(3); B(1)-C(1)-C(2) = 125.3(2),(1B-P(1)-C(11) = 105.9(1),

P(1)-C(11)-C(12) = 118.0(2), P(1)-B(1)-C(1) = 103)2C(1)-B(1)-P(1)-C(11) = 46.0(2),
C(1)-C(2)-C(12)-C(11) = 30.3(3).

ctB Ci5 -

Figure S24.Solid-state structure of (2-BrsB4)PhP-B(H)(GFs).x0.5 toluene (monoclinic,
C2/c). Displacement ellipsoids are drawn at the 50%babdity level. Hydrogen atoms
(except on boron) and co-crystallized toluene amgtted for clarity. Selected bond lengths
[A], bond angles [deg], and torsion angle [degll B€(1) = 2.053(3), B(1)-C(31) = 1.616(4),
B(1)-C(41) = 1.614(4), P(1)-C(1) = 1.830(3), P(1)+0 = 1.812(3), P(1)-C(21) = 1.811(3);
C(1)-P(1)-C(11) = 106.7(2), C(1)-P(1)-C(21) = 1®2 C(1)-P(1)-B(1) = 114.9(2),
C(31)-B(1)-C(41) = 119.7(2); C(1)-B(1)-P(1)-C(419.2(2).
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Figure S25. Solid-state structure of (LiB]). (triclinic, P-1). Displacement ellipsoids are
drawn at the 50% probability level. Hydrogen atderscept on boron) are omitted for clarity.
Selected bond lengths [A], ateratom distances [A], torsion angles [deg], and diakadngle
[deg]: B(1)--Li(1) = 2.378(11), B(2)-Li(2) = 3.435(11), B(2)-Li(2) = 2.429(11), B(2)-Li(1)

= 3.223(11), P(1)-0O(1) = 1.498(3), P(2)-0O(2) = 5483, P(3)-0O(3) = 1.490(4), P(4)-0O(4) =
1.493(4), O(1)-Li(1) = 1.839(8), O(2)-Li(2) = 1.89%, O(3)-Li(1) = 1.841(9), O(4)-Li(2) =
1.809(10); B(1)-C(11)-C(12)-P(1) = 2.2(7), B(1)-DEX(22)-P(2) = -6.1(9);
ph(C(11)//ph(C(21) = 52.7(7); ph(C(X)): phenyleiggrcontaining carbon atom X.

Colorless needle-shaped crystals of 1sBHP(OX-Buy)(l) were obtained by storing a
concentrated solution of 1,2:84(P(OX-Buy)(l) in hexane at 6 °C (cf. Figure S22).

Figure S26. Solid-state structure of 1,2584(P(OX-Buy)(l) (monoclinic, P2i/n).
Displacement ellipsoids are drawn at the 50% pritibakevel. Hydrogen atoms are omitted
for clarity. Selected bond lengths [A], bond andiésg], and torsion angle [deg]: 1(1)-C(12)
=2.109(2), P(1)-O(2) = 1.484(2), P(1)-C(1) = 1@J0P(1)-C(5) = 1.858(2), P(1)-C(11) =
1.829(2), C(11)-C(12) = 1.400(3); I(1)-C(12)-C(1%) 125.5(2), O(1)-P(1)-C(11) =
112.5(1), P(1)-C(11)-C(12) = 125.9(2); I(1)-C(12)+0O-P(1) = -2.7(3).
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Colorless block-shaped crystals of 1,gHG{Pt-Bu,)(Br) were obtained by slow evaporation
of a solution of 1,2-gH4(Pt-Buy)(Br) in CeHs (cf. Figure S23).

Figure S27.Solid-state structure of 1,2:84(Pt-Buy)(Br) (monoclinic,P2;/n). Displacement
ellipsoids are drawn at the 50% probability leudiidrogen atoms are omitted for clarity.
Selected bond lengths [A], bond angles [deg], amdidn angle [deg]: Br(1)-C(12) =
1.907(2), P(1)-C(1) = 1.898(2), P(1)-C(5) = 1.89241)-C(11) = 1.852(2), C(11)-C(12) =
1.395(3); Br(1)-C(12)-C(11) = 121.4(2), P@Q)-Cxayx2) = 120.5(2);
Br(1)-C(12)-C(11)-P(1) = -3.6(2).
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Table S1.SelectedCrystallographic Data for (L#al)2, (Li[3])2%CsHe, (Li[3])2, and4.

(Li[2a]), (Li[3])2xCeHe (Li[3])2 4
) CogHsoB:Li ,0,P,

formula GaHeBoLi 0P, X Cas CagHsBLi ,0,P, C14H24BOP
M, 696.28 594.23 516.12 250.11
color, shape colorless, plate colorless, rod cedsr| block colorless, block
TI[K] 173(2) 173(2) 173(2) 173(2)
radiation,A [A] MoKa, 0.71073 Mok, 0.71073 Mok, 0.71073 Mok, 0.71073
crystal system monoclinic monoclinic monoclinic hathombic
space group P2,/c P2,/c P2i/c Pnma
alA] 11.6441(14) 8.1751(5) 7.9836(4) 12.6396(7)
b[A] 11.3912(8) 14.6574(9) 23.4684(12) 11.9670(7)
c[A] 15.7074(18) 15.4393(9) 8.7674(5) 9.9335(6)
al] 90 90 90 90
B 100.691(9) 105.119(5) 107.429(4) 90
vl 90 90 90 90
VIAY 2047.3(4) 1785.99(19) 1567.26(14) 1502.52(15)
z 2 2 2 4
Deacalg €] 1.129 1.105 1.094 1.106
F(000) 752 644 560 544
L [mn Y 0.149 0.149 0.160 0.166
crystal size [mm] 0.36 x 0.22 x 0.13 0.49 x 0.23.36 0.52 x 0.49 x 0.49 0.50 x 0.20 x 0.15
rfins collected 22338 19463 20941 22041
independent rfinsR,) 3848 (0.0998) 3345 (0.0795) 2752 (0.0698) 18207@0)
data/restraints/parameters  3848/133/213 3345/0/202 2752/0/173 1820/0/95
GOF onF? 1.095 1.063 1.065 1.149
Ri, WR; [I > 20(1)] 0.0646, 0.1573 0.0408, 0.1038 0.0836, 0.2157 0,052297

Ry, WR; (all data)

largest diff peak
and hole [e A

0.0801, 0.1654

0.641, -0.485

0.0450, 0.1064

0.409, -0.245

0.08321, 1

0.720, -0.466

0.0566, 0.1326

0.32828®
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Table S2.SelectedCrystallographic Data for Mg(ED)[5].xEt,O, Mg(EtO)[5].x1.5 E+O, 6,

and6 .

Mg(Et,O)[5] ,xEt,O Mg(Et,0)[5],%1.5 EtO 6 6
formula CaaHseBoF1oMgOsP, CaaHseBF1oMgOsP, CAHBROP GhBROP

x EO x 1.5 EtO
M, 1006.89 1043.95 416.16 416.16
color, shape colorless, plate colorless, block rteds, block colorless, plate
TIK] 173(2) 173(2) 173(2) 173(2)
radiation A [A] MoKa, 0.71073 Mok, 0.71073 Mok, 0.71073 Mok, 0.71073
crystal system orthorhombic orthorhombic monoclinic monoclinic
space group Pbcn Pbcn P2i/c P2:/n
a[A] 24.9163(11) 26.1843(8) 8.2095(5) 8.2394(6)
b[A] 18.1628(6) 17.9091(4) 20.6490(9) 12.3234(9)
clAl 23.2274(8) 23.3892(6) 12.0842(7) 19.8146(17)
al’] 920 90 90 90
BI° 90 90 100.620(5) 91.291(6)
vl 90 90 90 90
V[A? 10511.6(7) 10968.1(5) 2013.40(19) 2011.4(3)
z 8 8 4 4
Deacalg €] 1.272 1.264 1.373 1.374
F(000) 4240 4408 864 864
M mmY 0.170 0.166 0.189 0.189
crystal size [mm] 0.58 x 0.14 x 0.05 0.56 x 0.32.X2 0.25 x 0.20 x 0.15 0.39 x 0.10 x 0.04
rfins collected 71628 127963 25742 20133
independent rfinsR,) 9596 (0.1167) 10128 (0.1085) 4205 (0.0625) 3653190)
data/restraints/parameters  9596/0/620 10128/0/653 205/a/257 3553/0/256
GOF onF? 1.016 1.079 1.087 1.042
Ry, WR; [1 > 20(1)] 0.0628, 0.1123 0.0542, 0.1179 0.0419, 0.1043 0,02:8240

Ry, WR; (all data)

largest diff peak
and hole [e A

0.1189, 0.1319

0.274, -0.266

0.0791, 0.1274

0.302, -0.298

0.048H)8D

0.268, -0.264

0.0639, 0.1328

0.32326%9
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Table S3.SelectedCrystallographic Data for M@[.x2 GHse, 8%0.5 GHe, 9, and12

Mg[7].x2 GHeg 8x0.5 GHg 9 12
formula CoelacBooMgO:P2 Coo BRG0P CaeHodBF1OP CaoHisBFoP

x 2 GHs x 0.5 GHs
M, 1346.97 621.27 584.23 588.20
color, shape colorless, block colorless, block dess, rod colorless, block
TI[K] 173(2) 173(2) 173(2) 173(2)
radiation,A [A] MoKa, 0.71073 Mok, 0.71073 Mok, 0.71073 Mok, 0.71073
crystal system monoclinic triclinic triclinic moniac
space group C2/c P-1 P-1 P2./n
alA] 21.5498(8) 10.5698(9) 11.7547(8) 10.1228(5)
b[A] 13.5816(7) 12.2356(10) 15.4233(10) 20.2441(7)
c[A] 22.3381(9) 12.7246(11) 15.8242(11) 13.1500(5)
al] 90 111.819(6) 102.286(5) 90
B 110.854(3) 97.953(7) 92.657(5) 109.605(3)
vI[°] 90 110.112(6) 110.511(5) 90
VIAY 6109.6(5) 1366.1(2) 2602.4(3) 2538.57(18)
z 4 2 4 4
Deacalg €] 1.464 1.510 1.491 1.539
F(000) 2760 634 1192 1184
L [mnY 0.188 0.192 0.196 0.195
crystal size [mm] 0.16 x 0.16 x 0.10 0.04 x 0.03.62 0.10 x 0.03 x 0.03 0.35 % 0.32 x 0.27
rfins collected 43010 29118 42651 30875
independent rfinsR,) 5605 (0.0574) 5114 (0.0843) 10038 (0.0653) 4939406)
data/restraints/parameters  5605/0/416 5114/0/379 038/0/711 4939/0/374
GOF onF? 1.065 1.002 0.980 1.035
Ri, WR; [I > 20(1)] 0.0343, 0.0856 0.0433, 0.0890 0.0448, 0.0936 0,039035

Ry, WR; (all data)

largest diff peak
and hole [e A

0.0375, 0.0875

0.331, -0.295

0.0687, 0.0968

0.282, -0.276

0.07644L

0.290, -0.395

0.0500, 0.1089

0.2821D
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Table S4. Selected Crystallographic Data for (2-BgHG)PhP-B(H)(GFs)2x0.5 toluene,
(Li[ 13])2, 1,2-GHa(P(OX-Buy)(1), and 1,2-GH4(Pt-Buy)(Br).

(2-Br-GeHy)PhpP- B(H)(GFs)2

%0.5 toluene (Li[13), 1,2-GHa(P(OX-Bup)(l)  1,2-CeHa(Pt-Buy)(Br)
formula CooPisBBIFiP CoibiaBulisOp,  CuaHzAOP CuHoBrP

x 0.5 toluene
M, 733.18 1977.34 364.19 301.19
color, shape colorless, plate colorless, block rteds, needle colorless, block
TIK] 173(2) 173(2) 173(2) 173(2)
radiation,A [A] MoKa, 0.71073 Mok, 0.71073 Mok, 0.71073 Mok, 0.71073
crystal system monoclinic triclinic monoclinic marioic
space group C2lc P-1 P2:/n P2:/n
a[A] 42.451(3) 11.822(2) 9.7229(7) 9.7908(12)
b[A] 8.0922(5) 13.840(2) 15.4677(8) 15.5575(16)
c[A] 18.3949(10) 19.008(3) 10.4030(7) 10.0203(12)
al] 90 77.506(12) 90 90
B 111.974(4) 87.659(14) 101.580(6) 104.322(9)
%M 90 76.638(12) 90 90
VIAY 5860.0(6) 2954.0(8) 1532.67(17) 1478.9(3)
z 8 1 4 4
Dearca[g c1] 1.662 1.112 1.578 1.353
F(000) 2920 1072 728 624
- [mm 1.547 0.169 2.178 2.863
crystal size [mm] 0.21 x 0.13 x 0.08 0.11 x 0.08.62 0.50 x 0.05 x 0.05 0.25x 0.25 x 0.19
rfins collected 45650 24064 22472 8397
independent rfinsR,) 5367 (0.0739) 10380 (0.1538) 3122 (0.0931) 27685(72)
data/restraints/parameters  5367/0/425 10380/0/629 122/8/154 2764/0/145
GOF onF? 1.048 0.730 1.068 1.029
Ri, WR; [I > 20(1)] 0.0418, 0.1014 0.0629, 0.0939 0.0236, 0.0605 0,0B30360

Ry, WR; (all data)

largest diff peak
and hole [e A7

0.0516, 0.1065

0.454, -0.489

0.1862, 0.1308

0.231, -0.275

0.0253(515

0.448, -0.591

0.0390, 0.0789

0.43776D
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