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#EA TEAALs ATA 3TIOATO0] All chemicals and solvents were purchased from ABCR, ACROS,
ALFA-AESAR, APOLLO SCIENTIFIC, FLUKA, FLUOROCHEM, MERCK, SIGMA-ALDRICH, TCI, or STREM
CHEMICALS and used as received, unless mentioned otherwise.! Et20 and THF were
distilled from Mg/anthracene, CH2Clz and EtOAc from CaH2, toluene from Na/K, and
MeOH from Mg turnings under an inert atmosphere of nitrogen or argon. DMF, DMSO,
MeCN, EtsN and pyridine were dried by passage through molecular sieve colums (H20
content < 30 ppm, KARL-FISCHER titration) using a VACUUM ATMOSPHERES COMPANY Solvent
Purifier system.z Dry acetone was obtained by drying over B:03, followed by filtration
and distillation.3 2,6-Lutidine was distilled from CaH; under an inert atmosphere of
argon. [(Cp*)RuClz]n was prepared according to a literature procedure.* Copper(I)
thiophene-2-carboxylate (CuTC) could either be prepared according to a literature
procedure> or purchased from SIGMA-ALDRICH without noticeable differences in
reactivity. (BusN)OP(O)Ph; was prepared by a slightly adapted procedure (vide infra).6
All hygroscopic or air-sensitive chemicals were stored in SCHLENK-flasks under an

atmosphere of argon at the appropriate temperature, as indicated by the supplier.

"ATAOAI OO0TAAAOOAQ] All non-aqueous reactions were performed under an inert
atmosphere of dry argon at ca. 0.4 bar overpressure using flame dried glassware, unless
otherwise noted. Reactions were stirred using magnetic stir-bars and monitored by thin
layer chromatography (TLC). Analytical thin layer chromatography was performed using
MACHEREY-NAGEL POLYGRAM SIL G/UV pre-coated polyester plates and visualized by
ultraviolet light (UV). Additionally, TLC plates were stained with either aqueous
potassium permanganate [1.5 g KMnO4, 200 mL H20, 10 g K,CO3, 2.5 mL 1M NaOH aq.],
cerium ammonium molybdate [0.5 g Ce(NH4)2(NO3)s, 12 g (NH4)sM07024:4H20, 235 mL
H20, 15 mL conc. H2S04] or ethanolic p-anisaldehyde [3.7 mL p-anisaldehyde, 135 mL
EtOH, 5 mL conc. H2SO4, 1.5 mL AcOH]. Concentration under reduced pressure (= in

vacuo) was performed using commercial rotator evaporators. Chromatographic

1 For general information on purification of chemicals and reagents, see: W. L. F. Armarego, C. L. L. Chai,
Purification of Laboratory Chemicals, 7th ed., Elsevier, Amsterdam, ¢npo.

2 A. B. Pangborn, M. A. Giardello, R. H. Grubbs, R. K. Rosen, F. ]. Timmers, Organometallics pww®, 15, 1518-1520.

3 D. R. Burfield, R. H. Smithers, J. Org. Chem. pwxW, 43, 3966-3968.

4T.D. Tilley, R. H. Grubbs, ]. E. Bercaw, Organometallics poyT, 3, 274-278.

5G.D. Allred, L. S. Liebeskind, J. Am. Chem. Soc. pww@, 118, 2748-2749.

6 For the original procedure, see: J. Srogl, G. D. Allred, L. S. Liebeskind, J. Am. Chem. Soc. pwwX, 119, 12376-12377.



purification was performed as flash chromatography? on MERCK 60 A (40-63 pum) silica
gel at ca. 0.4 bar overpressure. Purified compounds were dried under high vacuum

(10-3 mbar).

~

1'TAIUOEAal —AOETAO] Nuclear Magnetic Resonance (NMR): NMR data were recorded on a
BRUKER AV 400 (Progeny cryoprobe) or BRUKER AVIII 600 (cryoprobe) spectrometer in
the solvents indicated. Chemical shifts (6) are reported in ppm with the residual solvent
signal as internal standard (CDCl3 at 7.26 and 77.00 ppm for !H and 13C NMR
spectroscopy, respectively; CD30OD at 3.31 and 49.00 ppm for 'H and 13C NMR
spectroscopy, respectively), unless otherwise noted. 'H NMR data are reported as ¢
(ppm) (s =singlet, d = doublet, t = triplet, q = quartet, qui = quintet, m = multiplet or
unresolved, br = broad signal, app.= appearing as; coupling constant(s) (/) in Hz;
integration). 13C NMR spectra were recorded with broadband 'H decoupling while
J-coupling(s) to other NMR-active heteronuclei (ie. 1°F and 3!P) are reported as (d =
doublet, t = triplet, q = quartet, qui = quintet; coupling constant(s) in Hz). If HSQC or
DEPT data were available the carbon atoms are denoted with (CH3z = methyl, CHz =
methylene, CH = methine, CR4 = fully substituted carbon atom). 31P NMR and 119Sn NMR
spectra were referenced to H3POs (85% in D20) and SnMes, respectively, as external
standards.

Only experimentally observed and resolved signals are tabulated or compiled; therefore it is
possible that the number of signals in the 13C NMR spectra does not match the expected

number of magnetically inequivalent C-atoms in a given molecule.

Fourier Transform Infrared Spectrometry (FTIR): FTIR spectra were recorded on a
PERKIN ELMER Spectrum One FT-IR (UATR) instrument as thin films. Absorptions (v) are

given in wavenumbers (cm-1).

High Resolution Mass Spectrometry (HRMS): HRMS analyses were performed as ESI
measurements on a BRUKER 7T APEX Il Fourier Transform Ion Cyclotron MS or a FINNIGAN

MAT 95 instrument.

TW. C. Still, M. Kahn, A. Mitra, J. Org. Chem. pwx\y, 43, 2923-2925.
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Except for the compounds outlined below, all other substrates were prepared as previously
described; their analytical and spectral data are contained in the Supporting Information of

previous publications from this group.®

O, OH BusNOH (1.0 equiv) O, ONBu,

W2
©/\P\© MeOH, RT, 15 min ©/P\©
92%

4A00AZnZAOOUIA T TTTEOm AFPEATUIDETOPEETAOA. To a suspension of Ph2PO2H (5.50 g,
25.2 mmol) in dry MeOH (27.5 mL) at ambient temperature was added BusNOH (1.0 M

in MeOH, 25.2 mL, 25.2 mmol) and the resulting yellow solution was stirred at that
temperature for another 15 min. The mixture was filtered through a short pad of Celite,
eluting with dry MeOH (25 mL), and the combined filtrates were concentrated under
reduced pressure (water bath at 60 °C). The resulting pale yellow oil was dried under
high vacuum for 8 h to afford a solid yellow wax, which was re-dissolved in dry EtOAc
and the solvent evaporated again to remove residual MeOH. Recrystallization of the
residue from EtOAc/Et20 (ca. 1:4, 50 mL; slow cooling from reflux to -20 °C) afforded
Ph;PO;NBus (10.6 g, 92%) as white crystalline needles. 'H NMR (400 MHz, CDCl3):
6 7.92-7.85 (m, 4H), 7.27-7.18 (m, 6H), 3.31 (app. t, / = 8.4 Hz, 8H), 1.57 (app. quintet, ] =
7.9 Hz, 8H), 1.35 (sextet, ] = 7.4 Hz, 8H), 0.92 (app. t,/ = 7.3 Hz, 12H); 13C NMR (101 MHz,
CDCl3): 6 131.7 (d, J = 8.6 Hz), 128.3 (br s), 127.2 (d, /= 11.3 Hz), 58.9 (s), 24.2 (s), 19.7
(s), 13.7 (s); 3'P NMR (162 MHz, CDCls, H-decoupled): § 13.14.

o 1-hexyne (1.5 equiv) OH

nBuLi (1.5 equiv), THF
H)‘\/\© Me\/\/\/\@
0 °C, 99%

8 a) S. M. Rummelt, K. Radkowski, D.-A. Rosca, A. Fiirstner, J. Am. Chem. Soc. ¢npv, 137, 5506-5519; b) D.-A.
Rosca, K. Radkowski, L. M. Wolf, M. Wagh, R. Goddard, W. Thiel, A. Furstner, . Am. Chem. Soc. ¢nip¥, 139, 2443-
2455; ¢) H. Sommer, A. Fiirstner, Chem. Eur. J. CTipX, 23, 558-562; d) H. Sommer, A. Fiirstner, Org. Lett. CTipQ, 18,
3210-3213; e) H. Sommer, J. Y. Hamilton, A. Flirstner, Angew. Chem. Int. Ed. ¢npX, in press (doi: 10.1021/
anie.201701391).
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solution of 1-hexyne (4.80 mL, 41.8 mmol) in THF (90 mL) at 0 °C and the resulting
mixture was stirred at that temperature for 30 min. 3-Phenylpropanal (3.60 mL,
27.3 mmol) was added and the resulting mixture was allowed to reach ambient
temperature over 2 hours. The reaction was quenched by the addition of NH4Cl solution
(50 mL, sat. aqueous) and the aqueous phase was extracted with tert-butyl methyl ether
(3 x 100 mL). The combined extracts were dried over Na;SOs, filtered and concentrated
under reduced pressure. Purification of the residue by flash chromatography
(EtOAc/hexane 15:85) afforded the title compound (5.62 g, 99%) as a colorless oil.
1H NMR (400 MHz, CDCI3): 6 7.32-7.27 (m, 2H), 7.24-7.17 (m, 3H), 4.37 (tt, J = 6.5, 2.0 Hz,
1H), 2.80 (t, J = 7.9 Hz, 2H), 2.24 (td, J = 7.0, 2.0 Hz, 2H), 2.07-1.93 (m, 2H), 1.84 (br s,
1H), 1.55-1.39 (m, 4H), 0.94 (t,/ = 7.3 Hz, 3H); 13C NMR (101 MHz, CDCl3): 6 141.5 (CR4),
128.5 (2 x CH2), 128.4 (2 x CH2), 125.9 (CH), 86.0 (CR4), 80.9 (CR4), 62.0 (CH), 39.7 (CH2),
31.5 (CHz), 30.7 (CH2), 21.9 (CH2), 18.3 (CHz), 13.6 (CHs); FTIR (thin film): v 3334, 3063,
3027, 2955, 2931, 2862, 2229, 1604, 1496, 1455, 1379, 1328, 1133, 1053, 1030, 915,
746 cm-1; HRMS (ESI): exact mass calculated for CisHz200Na [(M+Na)+*] 239.1406, found
239.1407.

Br
Br
OH Br

o}
(3 equiv)
// H Sn(0), HBr (10 mol%) 4
Me > Me

Et,O/H,O (1:1), 6 h
92%

cZ2"'0T T TOTAAAZpzZATZ0ZUTZTZT 18 HBr (48% in H20, 0.05 mL, 0.4 mmol, 10 mol%) and 2-

octynal (500 mg, 4.03 mmol) were successively added to a suspension of Sn powder
(717 mg, 6.04 mmol) and 2,3-dibromopropene, 80 wt% (1.50 mL, 12.3 mmol) in Et,0
(8.0 mL) and H20 (8.0 mL). The resulting mixture was stirred for 6 h before it was
diluted with tert-butyl methyl ether (50 mL) and poured into H20 (50 mL). The aqueous
phase was extracted with tert-butyl methyl ether (2 x 50 mL), the combined organic
layers were dried over Na:SO4, filtered and concentrated under reduced pressure.
Purification of the residue by flash chromatography (EtOAc/hexane 10:90 to 20:80; step
gradient) afforded the title compound (792 mg, 97%) as a colorless oil. 1H NMR (400



MHz, CDCl3): 6 5.74 (dt, J = 2.0, 1.1 Hz, 1H), 5.55 (d, J = 1.7 Hz, 1H), 4.68 (ddt, ] = 7.6, 5.5,
2.0 Hz, 1H), 2.81 (ddd, J = 14.5, 7.7, 0.9 Hz, 1H), 2.75 (ddd, J = 14.5, 5.6, 1.2 Hz, 1H), 2.20
(td,/=7.1, 2.0 Hz, 2H), 1.83 (s, 1H), 1.54-1.46 (m, 2H), 1.39-1.26 (m, 4H), 0.90 (app. t, ] =
7.1 Hz, 3H); 13C NMR (101 MHz, CDCl3): § 128.7 (CR4), 120.2 (CHz2), 86.7 (CR4), 79.5 (CR4),
60.6 (CH), 49.9 (CHz), 31.0 (CHz), 28.2 (CH2), 22.2 (CHz), 18.6 (CHz), 14.0 (CH3); FTIR
(thin film): v 3339, 2957, 2932, 2860, 2230, 1632, 1459, 1429, 1341, 1202, 1145, 1116,
1037, 890 cm-1; HRMS (ESI): exact mass calculated for C11H170(7°Br)Na [(M+Na)*]
267.0355, found 267.0353.

OH BusSnH (1.2 equiv) OH
[(Cp*)RuCl5], (3 mol%) Me
AN
Me\/\/\/\@
CH,Cl,, 1.5 h SnBus
92%

$207p70EATUIZTZ400EAOOUIOOAT TUIQI T TZTZATZ0ZT18 BusSnH (3.75 mL, 13.9 mmol) was

added dropwise over 1 h via syringe pump to a brown solution of 1-phenylnon-4-yn-3-ol
(2.60 g, 12.0 mmol) and [(Cp*)RuClz]» (110 mg, 0.358 mmol, 3 mol%) in CH2Cl; (60 mL)
at ambient temperature. The mixture was stirred for additional 0.5 h before it was
concentrated under reduced pressure. Purification of the residue by flash
chromatography (EtOAc/hexane 5:95 to 10:90; step gradient) afforded the title
compound (5.62 g, 92%) as a faintly yellowish oil with a proximal/distal ratio of >99:1.
1H NMR (400 MHz, CDClz): 6 7.31-7.26 (m, 2H), 7.22-7.17 (m, 3H), 6.18 (td, J = 7.2, 1.1 Hz,
1H), 4.15 (t, ] = 6.8 Hz, 1H), 2.65 (qdd, J = 13.8, 9.8, 6.2 Hz, 2H), 2.05 (app. q, ] = 7.2 Hz,
2H), 189-1.66 (m, 2H), 1.60-1.41 (m, 7H), 1.41-1.25 (m, 10H), 1.04-0.82 (m, 18H);
13C NMR (101 MHz, CDCl3): 6 147.5 (CR4), 142.2 (CR4), 141.2 (CH), 128.5 (2 x CH), 128.3
(2 x CH), 125.7 (CH), 79.4 (CH), 39.3 (CH2), 34.0 (CHz), 32.3 (2 x CH2), 29.3 (3 x CHz),
274 (3xCHz), 22.6 (CH2), 14.1 (CHs), 13.7 (3 xCHz), 11.1 (3 x CHz); 119Sn NMR
(149 MHz, CDCl3, 'H decoupling): 6§ -55.1; FTIR (thin film): v 3463, 3063, 3027, 2955,
2922, 2871, 2853, 1614, 1496, 1455, 1419, 1376, 1340, 1289, 1180, 1152, 1071, 1048,
1030, 1001, 961, 925, 863, 767 cm-1; HRMS (ESI): exact mass calculated for C27H480SnNa
[(M+Na)*] 531.2619, found 531.2618.



OH Br Bu,SnH (1.2 equiv) OH Br

[(Cp*)RuUCl,], (3 mol%) N
é Me

CH,Cl,, 1.5 h SnBug
76%

$207¢Z"*0T T TZ0Z§00EAQOUIO0AT TUIQOTAAAAZPhLZAEATZTZT 8 BusSnH (1.20 mL, 4.46 mmol)

was added over 1 h via syringe pump to a dark brown solution of 2-bromoundec-1-en-5-
yn-4-ol (973 mg, 3.97 mmol) and [(Cp*)RuClz]. (36.0 mg, 0.117 mmol, 3 mol%) in CH2ClI;
(20 mL) at ambient temperature. The resulting mixture was stirred for additional 0.5 h
before it was concentrated under reduced pressure. Purification of the residue by flash
chromatography (EtOAc/hexane 2:98 to 5:95 to 10:90; step gradient) afforded the title
compound (1.62 g, 76%) as colorless oil with a proximal/distal ratio of 92:8. 1H NMR
(400 MHz, CDCl3): 6 6.27 (td, J=7.2, 1.1 Hz, 1H), 5.65 (d, / = 1.3 Hz, 1H), 5.51 (d,/ = 1.6
Hz, 1H), 4.50-4.46 (m, 1H), 2.57- 2.47 (m, 2H), 2.05-1.98 (m, 2H), 1.69 (d, / = 2.8 Hz, 1H),
1.55-1.42 (m, 6H), 1.39-1.24 (m, 12H), 1.01-0.95 (m, 6H), 0.89 (t, J = 7.3 Hz, 12H);
13C NMR (101 MHz, CDCl3): 6 145.5 (CR4), 141.7 (CH), 130.8 (CR4), 119.3 (CH2), 76.4
(CH), 49.9 (CHz), 34.3 (CHz), 31.7 (CHz), 29.7 (CHz), 29.2 (3 x CHz2), 27.4 (3 x CH2), 22.6
(CHz) , 14.0 (CHs), 13.7 (3 xCHs), 11.1 (3 x CHz; 119Sn NMR (149 MHz, CDCl3;, 'H
decoupling): 6 -54.0; FTIR (thin film): v 3463, 2955, 2922, 2871, 2854, 1630, 1493,
1463, 1420, 1376, 1290, 1197, 1147, 1116, 1071, 1020, 961, 883, 745, 698 cm-1; HRMS
(ESI): exact mass calculated for C23H450BrSnNa [(M+Na)*] 559.1567, found 559.1563.

OH Ph,PO,NBu, (1.1 equiv), DMF OH

SnBus CuTC (1.05 equiv), 2.5 h H

97%

N g~ N~

(Z2)-1-phenyl-4-(tributylstannyl)non-4-en-3-ol (¢) (50.0 mg, 98.5 pumol) and Ph2PO;NBu4
(50.0 mg, 109 pmol) in DMF (0.50 mL) at ambient temperature and the resulting mixture
was stirred for 2.5 h. The mixture was diluted with tert-butyl methyl ether (30 mL) and
poured into a mixture of 25% aqueous NH4OH/sat. aqueous NH4Cl solution (1:9, 10 mL).
The phases were separated and the aqueous layer extracted with tert-butyl methyl ether
(2x30 mL). The combined organic extracts were dried over Na;SOs, filtered and

concentrated under reduced pressure. Purification of the residue by flash



chromatography (EtOAc/hexane 20:80) afforded the title compound (20.8 mg, 97%) as
colorless oil. 1H NMR (400 MHz, CDCl3): § 7.31-7.25 (m, 2H), 7.22-7.17 (m, 3H), 5.66 (dtd,
J=15.4,6.7,0.9 Hz, 1H), 5.50 (ddt, /= 15.4, 7.0, 1.4 Hz, 1H), 4.08 (q, /] = 6.7 Hz, 1H), 2.76-
2.63 (m, 2H), 2.05 (q, / = 6.6 Hz, 2H), 1.93-1.76 (m, 2H), 1.46 (br s, 1H), 1.41- 1.26 (m,
4H), 0.90 (t,J = 7.1 Hz, 3H); 13C NMR (101 MHz, CDCls): 6 142.0 (CR4), 132.7 (CH), 132.6
(CH), 128.4 (2 x CH), 128.3 (2 x CH), 125.8 (CH), 72.5 (CH), 38.8 (CH2), 31.9 (CHz), 31.8
(CH2), 31.3 (CHz), 22.2 (CH2), 13.9 (CH3); FTIR (thin film): v 3358, 3063, 3027, 2956,
2926, 2858, 1603, 1496, 1455, 1379, 1294, 1098, 1053, 1030, 970, 917, 746 cm-1; HRMS
(ESI): exact mass calculated for C1sH220Na [(M+Na)*] 241.1563, found 241.1564.

2ADOAOATOAOEOA 00TAAAGre £Tr OEA 00ATOZ CUAOTOEIUIAOETn OOETg AIETAUOEIATAO. (Zq7

A~ N~

o FBEAOETOU T AOEUIOEIVIQZpZDEATUITITZTZATZ0Z11. Diethoxymethyl-
W\A/\@ silane (650 mg, 4.8417 mmol) was added under argon to a stirred
SO solution of 1-phenyldec-4-yn-3-ol (950 mg, 4.3916 mmol) and
[Cp*RuCl]s (60 mg, 0.05520 mmol) in CH2Cl2 (22 mL). Once the reaction was complete
(ca. 15 min, TLC), CNCH2COOK (120 mg, 0.97 mmol) was added as catalyst scavenger,
and stirring was continued for 2 hours. Insoluble matrials were filtered off and rinsed
with CH2Clz, the combined filtrates were evaporated under reduced pressure, and the
residue was purified by filtration through a short pad of silica using hexanes/ethyl
acetate 15:1 as the eluent to give the title compound as a pale yellow oil (942 mg, 61 %).
1H NMR (400 MHz, CDCl3) 6 7.30-7.25 (m, 2H), 7.21-7.15 (m, 3H), 6.12 (t, /] = 7.6 Hz, 1H),
3.95 (m, 1H), 3.80 (m, 4H), 3.49 (d, J = 10.3 Hz, OH), 2.77-2.56 (m, 2H), 2.27-2.16 (m, 2H),
2.06-1.95 (m, 1H), 1.87-1.76 (m, 1H), 1.43-1.29 (m, 4H), 1.24 (td, / = 5.0, 0.9 Hz, 6H), 0.91
(m, 3H), 0.28 (s, 3H); 13C (101 MHz, CDCl3) 6 146.8, 142.5, 138.2, 128.4, 125.6, 79.6, 58.3,
40.5, 32.8, 31.8, 31.3, 22.5, 18.18, 18.13, 14.0, -2.1; FTIR (thin film): ¥ 3496, 3026, 2958,
2926, 2874, 1613, 1496, 1481, 1454, 1410, 1390, 1364, 1294, 1257, 1214, 1165, 1101,
1071, 1031, 1006, 945, 876, 817, 792, 760, 698 cm-1; HRMS (ESI): exact mass calculated
for C20H3403SiNa (M+Na+*) 373.2169, found 373.2173.

$Z0707§$EAOETEUF T AOEUIQOEIUIQZZEVAOTAUZWZDEATUIT T TZUZATATEOOEIA. Prepared
on analogously as a colorless oil (115 mg, 36 %). 1H NMR (400 MHz,
S N CDCl3) 6 7.31-7.25 (m, 2H), 7.21-7.15 (m, 3H), 6.05 (t, / = 7.5 Hz,

Si(OEt),Me



1H), 3.98 (m, 1H), 3.80 (m, 4H), 3.31 (d, / = 9.8 Hz, OH), 2.79-2.57 (m, 2H), 2.44-2.31 (m,
4H), 2.05-1.93 (m, 1H), 1.87-1.70 (m, 3H), 1.25 (td, / = 5.0, 0.9 Hz, 6H), 0.29 (s, 3H); 13C
(101 MHz, CDClz) 6 142.7, 142.1, 141.3, 128.4, 125.7, 119.3, 78.9, 58.3, 40.1, 32.6, 30.2,
25.4, 18.13, 18.11, 16.7, -2.2; FTIR (thin film): ¥ 3493, 3026, 2972, 2926, 2246, 1615,
1496, 1454, 1424, 1390, 1365, 1293, 1259, 1164, 1101, 1069, 947, 792, 758, 699 cm'};
HRMS (ESI): exact mass calculated for C20H31NO3SiNa [(M+Na)*] 384.1965, found
384.1966.

%EUl  jCEZQZuZFSEAOETEU T AOEUIQOEIVIqZTZEUAOTOUZ0Z T AOEUIAAAAZGILUZAEAT TAOA.

OH Prepared analogously as a pale yellow oil (207 mg, 65 %). 1H NMR

Woa (400 MHz, CDCl3) 8 6.25 (t, ] = 7.6 Hz, 1H), 6.05 (t, ] = 1.4 Hz, 1H),
EtO~ P!

Me OEt 442 (d,J]=10.0 Hz, 1H), 4.16 (q,/ = 7.2 Hz, 2H), 4.10 (d, ] = 9.8 Hz,

OH), 3.82-3.70 (m, 4H), 2.26 (m, 2H), 2.03 (s, 3H), 1.44-1.30 (m, 4H), 1.27 (t, /] = 7.1 Hz,
3H), 1.23 (td, /= 7.0, 0.9 Hz, 6H), 0.91 (m, 3H), 0.20 (s, 3H); 13C (101 MHz, CDCI3) 6 167.1,
159.8, 150.1, 134.9, 114.6, 83.1, 59.5, 58.5, 31.7, 31.3, 22.5, 18.0, 16.3, 14.3, 14.0, -2.4;
FTIR (thin film): ¥ 3466, 2973, 2926, 2875, 1716, 1651, 1612, 1443, 1390, 1366, 1342,
1258, 1207, 1142, 1100, 1071, 1044, 948, 876, 821, 801, 762, 681 cm-1; HRMS (ESI):
exact mass calculated for C1gH3405SiNa [(M+Na)+] 381.2068, found 381.2068.
207t 7§#UATEAGIpZATZpZUIqZ0Z§ AEAOETEUG T AOEUIQOEIUIQAD0Z0ZATZCT. Prepared
OH analogously as a pale yellow oil (164 mg, 47 %). 'H NMR (400 MHz,
m@we CDCl3) 6 6.54 (s, 1H), 5.75 (m, 1H), 4.24 (m, 1H), 3.85-3.74 (m, 5H), 2.06
(m, 2H), 2.00 (m, 2H), 1.68-1.50 (m, 4H), 1.36 (d, J = 6.6 Hz, 3H), 1.24 (m,
6H), 0.24 (s, 3H); 13C (101 MHz, CDCI3) 6 147.0, 139.5, 136.6, 126.6, 75.5, 58.3, 58.2, 28.1,
25.4,24.7, 22.5, 21.9, 18.1, -2.5; FTIR (thin film): ¥ 3448, 2971, 2925, 2833, 1597, 1438,
1390, 1364, 1294, 1255, 1164, 1102, 1070, 942, 895, 859, 838, 797, 756, 730, 684 cm-1;
HRMS (ESI): exact mass calculated for CisH2803SiNa [(M+Na)*] 307.1700, found
307.1702.
FZ02073SEAOETEUF T AOEUIQOEIUIQZGZ T AOEUIZ@ZDEATUIEAGZOZATZGZ TS Prepared
oH analogously as a colorless oil (180 mg, 90 %). 'H NMR (400 MHz,
M CDClz) 6 7.31-7.25 (m, 2H), 7.21-7.15 (m, 3H), 6.21 (t, /= 7.5 Hz, 1H),
S 4.32 (s, OH), 3.77 (m, 4H), 2.69 (m, 2H), 2.54 (m, 2H), 1.35 (s, 6H),
1.23 (t, /] = 6.8 Hz, 6H), 0.22 (s, 3H); 13C (101 MHz, CDCl3) 6 143.9, 141.5, 140.7, 128.5,



128.3, 125.9, 74.0, 58.2, 36.1, 33.2, 30.1, 18.1, -1.9; FTIR (thin film): ¥ 3497, 3086, 3063,
3027, 2972, 2926, 2883, 1605, 1496, 1482, 1454, 1390, 1369, 1294, 1258, 1209, 1163,
1100, 1069, 998, 944, 881, 790, 752, 698 cm1; HRMS (ESI): exact mass calculated for
C18H3003SiNa [(M+Na)+] 345.1856, found 345.1857.
FZ07T2§cZ§SEAOETOUF T AOEUIQOEIUIqZoZEUAOTEUZ0Z T AOEUIAO0ZpzATZpzUIQAATUAIAAEUAAY
OH Prepared analogously as a yellow oil that has to be used without
. m e delay (118 mg, 88 %). tH NMR (400 MHz, CDCl)  10.00 (s, 1H),
7.83 (m, 2H), 7.47 (m, 2H), 7.31 (s, 1H), 4.44 (s, OH), 3.72 (m, 4H),
1.49 (s, 6H), 1.16 (t, / = 7.0 Hz, 6H), -0.05 (s, 3H); 13C (101 MHz, CDCl3) § 191.8, 150.8,
145.6, 139.9, 135.2, 129.31, 129.16, 74.9, 58.4, 30.5, 18.0, -2.0; FTIR (thin film): ¥ 3483,
2973, 2927, 2884, 2838, 2733, 1697, 1602, 1565, 1482, 1443, 1389, 1363, 1305, 1260,
1208, 1166, 1102, 1067, 949, 889, 866, 813, 794, 777, 758, 688 cm-1; HRMS (ESI): exact
mass calculated for C17H2604SiNa [(M+Na)+*] 345.1493, found 345.1495.

#1DPA0§)(Z—AAEAOAd —AOEUTACETT and !TIUIAOETn TF Alke TUIOOATTATAO

Pd(PPh3z), (5 mol%)
OH (BuyN)OP(O)Ph, (1.1 equiv) OH

Me\A/W@ DMF; then Mel (1.5 equiv) Me N
SnBus CuTC (1.05 equiv), RT, 60 min Me

92% (Me/H = 97:3)

2RAPOAOATOAOEOA O0TAAAOre £T0 OEA #7—AOEUIAOETn TE VIEATUIOOATTATAG: —AOETA 1
clear, colorless solution of (Z)-1-phenyl-4-(tributylstannyl)non-4-en-3-ol (@)
(254 mg, 501 pmol) and (Ph2POz)NBus (250 mg, 544 pmol) in DMF (2.5 mL) at
ambient temperature was added Pd(PPh3)s+ (30.0 mg, 26 pumol, 5 mol%) and the
resulting yellow mixture was stirred until complete dissolution had occurred,
usually ca. 5 min. After that time, Mel (48 pL, 770 umol) was added, immediately
followed, within max. 30 seconds, by CuTC (100 mg, 524 pmol). The resulting black

suspension was stirred for 0.5 h before the reaction was quenched by the addition



of EtsN (ca. 0.1 mL). The mixture was diluted with tert-butyl methyl ether (30 mL),
poured on a mixture of 25% aqueous NH4+OH/sat. aqueous NH4Cl solution (1:9,
20 mL), the phases were separated and the bright blue aqueous phase extracted
with tert-butyl methyl ether (2 x 30 mL). The combined organic extracts were
dried over NazSOy, filtered and concentrated under reduced pressure. Purification
of the residue by flash chromatography (EtOAc/hexane 10:90 to 20:80; step
gradient) afforded the methylated product X (107 mg, 92%) as a faintly yellowish
oil with a methylation/protodestannation ratio of X:{ = 97:3, as determined by H
NMR and GCMS. 'H NMR (400 MHz, CDCls): § 7.32-7.25 (m, 2H), 7.23-7.16 (m, 3H),
5.41 (t,/=7.1 Hz, 1H), 4.02 (t, ] = 6.7 Hz, 1H), 2.71-2.55 (m, 2H), 2.04 (q,/ = 7.0 Hz,
2H), 1.95-1.79 (m, 2H), 1.63 (s, 3H), 1.46 (br s, 1H), 1.40-1.26 (m, 4H), 0.91 (app. t,
J=7.1Hz, 3H); 3CNMR (101 MHz, CDCIl3): 6 142.1 (CR4), 136.7 (CR4), 128.4
(2 x CH), 128.3 (2 x CH), 127.3 (CH), 125.7 (CH), 77.4 (CH), 36.5 (CH2), 32.2 (CH2),
31.7 (CHz), 27.2 (CHz), 22.4 (CH2), 14.0 (CHz), 11.2 (CHz3); FTIR (thin film): v 3348,
3027, 2955, 2927, 2858, 1496, 1455, 1378, 1298, 1052, 1030, 998, 918, 851, 747,
698 cm-1; HRMS (ESI): exact mass calculated for CisH240Na [(M+Na)*] 255.1719,
found 255.17109.

OH (BuyN)YOP(O)Ph, (1.1 equiv) OH

Me\A/W@ DMSO; then Mel (3 equiv) Me N
SnBug CuTC (1.05 equiv), RT, 60 min Me

85% (Me/H = 99:1)

2ADOAOATOAOEOA 00TAAAOre flr OEA —AOEUIAETn Tf VIEATUIOOATTATAC. —AOETA B
j#OTC /T §EQItZ—AOEUIZpZDEATUITITZTZATZ0Z11 §X(. To a clear, colorless
solution of (Z)-1-phenyl-4-(tributylstannyl)non-4-en-3-ol (¢) (254 mg, 501 pmol)
and (Ph2PO2)NBu4 (250 mg, 544 umol) in DMSO (2.5 mL) at ambient temperature
was added Mel (95 uL, 1500 umol), immediately followed, within maximum 30
seconds, by CuTC (100 mg, 524 umol). The resulting black suspension was stirred

for 1 hour before the reaction was quenched by the addition of EtsN (ca. 0.1 mL).



The mixture was diluted with tert-butyl methyl ether (30 mL) and poured on a
mixture of 25% aqueous NH4OH/sat. aqueous NH4Cl solution (1:9, 20 mL). The
phases were separated and the clear, bright blue aqueous phase was extracted
with tert-butyl methyl ether (2 x 30 mL). The combined organic extracts were
dried over NazSOy, filtered and concentrated under reduced pressure. Purification
of the residue by flash chromatography (EtOAc/hexane 10:90 to 20:80; step
gradient) afforded the desired methylated product X (99.4 mg, 85%) as a colorless
oil with a methylation/protodestannation ratio X:{ = 99:1, as determined by H

NMR and GCMS. Analytical and spectral data as described above.

FEQZcioz$E T AOEUIZ@ZDEATUIEAZZ0ZATZICZTIS Prepared according to method ' as a
Me Me colorless oil (78.2 mg, 76%) with a methylation/protodestannation
\Me OH  ratio of 94:6, as determined by 1H NMR and GCMS.

The same product was prepared according to method ! as a colorless
oil (89.8 mg, 88%) with a methylation/protodestannation ratio of 79:21, as determined
by 1H NMR and GCMS. 'H NMR (400 MHz, CDClz): 6 7.33-7.27 (m, 2H), 7.24-7.18 (m, 3H),
5.58 (td,/ = 7.1, 1.3 Hz, 1H), 2.71 (dd, J = 8.8, 6.8 Hz, 2H), 2.36 (app. q, / = 7.4 Hz, 2H), 1.63
(br s, 4H), 1.33 (s, 6H); 13C NMR (101 MHz, CDCI3): 6 142.1 (CR4), 141.9 (CR4), 128.4
(2 x CH), 128.1 (2 x CH), 125.6 (CH), 121.1 (CH), 73.3 (CR4), 35.8 (CH2), 29.8 (CH2), 28.8
(2 x CH3), 12.6 (CH3); FTIR (thin film): v 3384, 3026, 2974, 2927, 2858, 1603, 1496,
1453, 1370, 1258, 1136, 1075, 1030, 1001, 935, 850, 746, 697 cm-1; HRMS (ESI): exact
mass calculated for C14H200Na [(M+Na)*] 227.1406, found 227.1404.
JoENQEQZ7—AOEUIOTAAAAZOhpZAEATZLZTIS Prepared according to method ** as a colorless

Me oil (65.8 mg, 72%) with a methylation/protodestannation ratio
MeA/\/YvMe of 95:5, as determined by 'H NMR and GCMS. H NMR (400 MHz,
> CDCl3): 6 5.72 (dtd, J = 15.4, 6.3, 1.2 Hz, 1H), 5.46 (ddt, J = 15.4,

6.8, 1.5 Hz, 2H), 4.45 (d, /] = 6.5 Hz, 1H), 2.13-1.98 (m, 4H), 1.59 (s, 3H), 1.56 (br s, 1H),
1.39-1.24 (m, 4H), 0.99 (t, / = 7.5 Hz, 3H), 0.89 (t, / = 7.1 Hz, 3H); 13C NMR (101 MHz,
CDClz): 6 136.3 (CR4), 133.9 (CH), 130.0 (CH), 126.3 (CH), 78.2 (CH), 31.7 (CH2), 27.3
(CH2), 25.3 (CH2), 22.4 (CHz), 14.0 (CH3), 13.4 (CH3), 12.1 (CHz3); FTIR (thin film): v 3352,



2959, 2926, 2872, 2857, 1459, 1378, 1297, 1084, 1004, 965, 850 cm-1; HRMS (ESI): exact
mass calculated for C12H220Na [(M+Na)+] 205.1563, found 205.1563.
$E) 11 7 j#UAITEAQIpzATZp7U1q 7 ¢,4 7 AE TAOEUIDATO Z 1 Z An 207118 Prepared according to
OH method " as a colorless oil (76.8 mg, 79%) with a methylation/proto-
m'we destannation ratio of 90:10, as determined by !H NMR and GCMS.
1H NMR (400 MHz, CDCl3): 6 5.73 (br s, 1H), 5.59 (app. dt, / = 3.9, 2.0 Hz,
1H), 3.58 (d, / = 8.1 Hz, 1H), 2.09 (dq, / = 6.6, 2.7 Hz, 4H), 1.82-1.72 (m, 1H), 1.74 (d, ] =
1.2 Hz, 3H), 1.67-1.53 (m, 5H), 0.98 (d, / = 6.6 Hz, 3H), 0.80 (d, J = 6.8 Hz, 3H); 13C NMR
(101 MHz, CDCls): 6 136.1 (CR4), 134.8 (CR4), 129.9 (CH), 127.1 (CH), 84.7 (CH), 31.3
(CH), 29.3 (CH2), 25.6 (CH2), 22.9 (CH2), 22.2 (CHz), 19.5 (CH3), 18.6 (CHz), 13.2 (CH3);
FTIR (thin film): v 3387, 2925, 2869, 2833, 1447, 1379, 1365, 1295, 1242, 1169, 1132,
1009, 923, 885, 801 cm-1; HRMS (ESI): exact mass calculated for C13H220Na [(M+Na)*]
217.1563, found 217.1563.
$EQZtZ§07 (UAOTOUZchoZAE T AOEUIAOOZpZATZpZUIq AATUTTEOOEIAS Prepared according to

N method ' as a colorless oil (87.2mg 86%) with a
Mew methylation/protodestannation ratio of 99:1, as determined by 'H
Me” o NMR and GCMS. tH NMR (400 MHz, CDCI3): 6 7.59 (d, J = 8.4 Hz, 2H),

7.32 (d, ] = 8.1 Hz, 2H), 6.69 (d, = 1.6 Hz, 1H), 1.87 (d, /= 1.3 Hz, 3H), 1.70 (s, 1H), 1.43
(s, 6H); 13C NMR (101 MHz, CDCl3): § 148.0 (CR4), 143.4 (CR4), 131.8 (2 x CH), 129.6
(2 x CH), 121.1 (CH), 119.1 (CR4), 109.5 (CR4), 73.9 (CR4), 28.9 (2 x CH3), 14.7 (CH3);
FTIR (thin film): v 3430, 2975, 2931, 2871, 2226, 1642, 1603, 1502, 1462, 1446, 1408,
1363, 1240, 1211, 1170, 1115, 959, 941, 879, 821 cm-!; HRMS (ESI): exact mass
calculated for C13H1sNONa [(M+Na)+*] 224.1046, found 224.1044.

A~ N~

Me as a colorless oil (98.8 mg, 81%) with a methylation/protode-

N7 Z I stannation ratio of 99:1, as determined by 'H NMR and GCMS.
1H NMR (400 MHz, CDClz): § 7.24-7.16 (m, 2H), 7.14-7.09 (m,

3H), 5.29 (app. tp, J = 7.3, 1.2 Hz,1H), 3.96 (t, ] = 6.6 Hz, 1H), 2.62 (ddd, ] = 13.8, 9.4, 6.4
Hz, 1H), 2.52 (ddd, J = 13.8, 9.1, 6.9 Hz, 1H), 2.27 (t, /= 7.1 Hz, 2H), 2.15 (app.q,/ = 7.3
Hz, 2H), 1.79 (dddd, ] = 9.2, 6.8, 6.1, 4.9 Hz, 2H), 1.67 (p, J = 7.2 Hz, 2H), 1.58 (app. t,J =

1.1 Hz, 3H), 1.48 (br s, 1H); 13C NMR (101 MHz, CDCls): & 141.8 (CR4), 139.6 (CR4), 128.4



(4 x CH), 125.8 (CH), 123.7 (CH), 119.7 (CR4), 76.9 (CH), 36.6 (CH2), 32.1 (CHz), 26.4
(CH2), 25.1 (CHz), 16.6 (CH2), 11.7 (CHz); FTIR (thin film): v 3428, 3026, 2929, 2860,
2247, 1603, 1495, 1454, 1304, 1156, 1055, 1030, 1008, 918, 870, 749, 700 cm-1; HRMS
(ESI): exact mass calculated for C1¢H21NONa [(M+Na)*] 266.1515, found 266.1514.
FEQZpz#UAITEAQUIZCZ T AOEUIEADOZGZATZpZT1S Prepared according to method '* as a
OH colorless oil (86.4 mg, 82%) with a methylation/protodestannation
M: " ratio of >99:1, as determined by 'H NMR and GCMS. 'H NMR
(400 MHz, CDCl3): 6 5.32 (ddq, J = 8.3, 5.8, 1.2 Hz, 1H), 3.61 (d, J =
8.3 Hz, 1H), 2.05-1.96 (m, 3H), 1.80-1.60 (m, 3H), 1.57 (app. q, J = 1.0 Hz, 3H), 1.48-1.07
(m, 10H), 0.99-0.78 (m, 5H); 13C NMR (101 MHz, CDCl3): 6 135.9 (CR4), 128.3 (CH), 83.3
(CH), 40.6 (CH), 31.7 (CHz), 29.6 (CH2), 29.3 (CH2), 27.2 (CH2), 26.5 (CHz), 26.2 (CHz),
26.0 (CH2), 22.4 (CH2), 14.0 (CHs), 11.1 (CH3z); FTIR (thin film): v 3360, 2955, 2920, 2851,
1449, 1378, 1306, 1290, 1260, 1206, 1081, 1054, 1008, 891, 851 cm-1; HRMS (ESI): exact
mass calculated for C14H260Na [(M+Na)*] 233.1876, found 233.1873.
$E) 74 7 §o1(UAOTxy Z 2,3 7 AE TAOEUIAO0ZpzATZpZUIQAATUAIAREUAAS Prepared according

OH to method ' as a colorless oil (87.1mg 85%) with a

Me
Mem methylation/protodestannation ratio of 98:2, as determined by 'H
Me O
NMR and GCMS.

H
The same compound was prepared according to method ! as a colorless oil (82.9 mg,

81%) with a methylation/protodestannation ratio of 98:2, as determined by 'H NMR and
GCMS. 'H NMR (400 MHz, CDClz): §9.95 (s, 1H), 7.80 (d, J = 8.3 Hz, 2H), 7.37 (d,
J=8.2 Hz, 2H), 6.71 (s, 1H), 1.97 (s, 1H), 1.89 (d, J = 1.4 Hz, 3H), 1.43 (s, 6H); 13C NMR
(101 MHz, CDCl3): 6§ 191.9 (CH), 147.7 (CR4), 145.1 (CR4), 134.1 (CR4), 129.5 (4 x CH),
121.5 (CH), 73.8 (CR4), 28.9 (2 x CH3), 14.8 (CH3); FTIR (thin film): v 3434, 2974, 2930,
2831, 2735, 1687, 1646, 1599, 1563, 1462, 1445, 1416, 1362, 1306, 1212. 1166, 1112,
978, 959, 941, 879, 825, 788, 745 cm-1; HRMS (ESI): exact mass calculated for
C13H1602Na [(M+Na)+*] 227.1042, found 227.1041.
%0EUl jcENWEQZTZEUAOTOUZoluZAE T AOEUIAAAAZChUZAEATTAOAS Prepared according to
OH method "' as a colorless oil (99.5mg, 83%) with a
Me

OFt
\ Z methylation/protodestannation ratio of 97:3, as determined by
Me Me O



1H NMR and GCMS.
The same compound was prepared according to method ! as a colorless oil (106 mg,
88%) with a methylation/protodestannation ratio of 95:5, as determined by 'H NMR and
GCMS. 1H NMR (400 MHz, CDCl3): § 6.08 (p,/=1.4 Hz, 1H), 5.53 (t,/ = 7.2 Hz, 1H), 4.44 (s,
1H), 4.15 (qd, /= 7.1, 1.3 Hz, 2H), 2.04 (q, / = 7.3 Hz, 2H), 1.99 (d,/ = 1.4 Hz, 3H), 1.87 (d, ]
= 2.6 Hz, 1H), 1.49 (d, ] = 1.2 Hz, 3H), 1.41-1.22 (m, 7H), 0.89 (t, / = 7.1 Hz, 3H); 13C NMR
(101 MHz, CDCls): 6 166.9 (CR4), 157.7 (CR4), 133.7 (CR4), 130.3 (CH), 115.0 (CH), 81.6
(CH), 59.7 (CHy), 31.5 (CHz), 27.4 (CHz), 22.3 (CH2), 15.5 (CH3), 14.3 (CH3), 13.9 (CH3),
11.1 (CH3); FTIR (thin film): v 3475, 2957, 2928, 2859, 1716, 1698, 1446, 1367, 1342,
1280, 1211, 1144, 1042, 995, 892 cm-1; HRMS (ESI): exact mass calculated for
C14H2403Na [(M+Na)*] 263.1618, found 263.1615.
FEQZCZ 0T T 1702 T AOEUIOTAAAAZPILZAEATZTZTTY Prepared according to method ' as a
on B colorless oil (94.5mg, 72%) with a methylation/protode-
Me/\/\/M stannation ratio of 97:3, as determined by 'H NMR and GCMS.
e 1H NMR (400 MHz, CDCI3): 6§ 5.68 (q,/ = 1.2 Hz, 1H), 5.53-5.47 (m,
2H), 4.35 (dd, J = 8.1, 5.0 Hz, 1H), 2.68-2.56 (m, 2H), 2.01 (q, /] = 7.2 Hz, 2H), 1.68 (br s,
1H), 1.63 (s, 3H), 1.40-1.22 (m, 6H), 0.88 (t, ] = 6.8 Hz, 3H); 13C NMR (101 MHz, CDCl3): 6
135.2 (CR4), 130.7 (CR4), 127.8 (CH), 119.3 (CH2), 74.9 (CH), 47.4 (CH2), 31.5 (CH2), 29.1
(CH2), 27.5 (CH2), 22.6 (CH2), 14.1 (CH3), 11.6 (CHz); FTIR (thin film): v 3379, 2956,
2924, 2856, 1632, 1458,1378,1300,1200,1115,1017, 885,570 cm-1; HRMS (ESI): exact
mass calculated for C12H210BrNa [(M+Na)*] 283.0668, found 283.0665.
FEQQIHEITOTZcZ T AOEVIEADZCZAT pITTS Prepared according to method ** as a colorless oil
Me (49.8 mg, 67%) with a methylation/protodestannation ratio of 98:2,
G as determined by 'H NMR and GCMS. 'H NMR (400 MHz, CDCls): &
5.37 (tdd, ] = 7.3, 2.6, 1.3 Hz, 1H), 3.99 (s, 2H), 3.52 (t, / = 6.6 Hz, 2H), 2.19 (q,/ = 7.1 Hz,
2H), 1.83 (p, /] = 6.7 Hz, 2H), 1.68 (br s, 1H), 1.67 (s, 3H); 13C NMR (101 MHz, CDCl3): 6
136.3 (CR4), 123.9 (CH), 68.7 (CHz), 44.5 (CH2), 32.2 (CH2), 24.7 (CHz), 13.7 (CHz); FTIR
(thin film): v 3322, 2935, 2917, 2862, 1443, 1385, 1346, 1308, 1287, 1230, 1065, 1038,
1007, 861, 844, 746, 723 cm-1; HRMS (ESI): exact mass calculated for C7H130(35Cl)Na
[(M+Na)*] 171.0547, found 171.0547.



~ N~

o according to method ** as a colorless oil (144 mg, 76%) with a
" methylation/protodestannation ratio of 96:4, as determined

N

M: o by 'H NMR and GCMS. 1H NMR (400 MHz, CDCls): 6 7.83 (dd, J
=5.4,3.1 Hz, 2H), 7.70 (dd, J = 5.5, 3.1 Hz, 2H), 7.29-7.24 (m, 2H), 7.20-7.14 (m, 3H), 5.37
(t,J = 7.1 Hz, 1H), 4.01 (t, /= 6.7 Hz, 1H), 3.68 (t, / = 7.3 Hz, 2H), 2.67 (ddd, J = 13.8, 9.8,
6.2 Hz, 1H), 2.57 (ddd, = 13.9, 9.5, 6.5 Hz, 1H), 2.09 (br q, /] = 7.4 Hz, 2H), 1.94-1.75 (m,
2H), 1.74-1.63 (m, 3H), 1.62 (s, 3H), 1.43 (p, J = 7.4 Hz, 2H); 13C NMR (101 MHz, CDCl3): 6
168.4 (2 x CR4), 142.1 (CR4), 137.6 (CR4), 133.8 (2 x CR4), 132.1 (2 x CH), 128.4 (2 x CH),
128.3 (2 x CH), 126.2 (CH), 125.7 (CH), 123.1 (2 x CH), 77.3 (CH), 37.8 (CH2), 36.4 (CHz),
32.1 (CHz), 28.0 (CH2), 26.9 (CH2), 26.5 (CHz), 11.3 (CH3); FTIR (thin film): v 3467, 3061,
3026, 2937, 2859, 1770, 1705, 1604, 1495, 1467, 1453, 1437, 1396, 1369, 1337,.1188,
1037, 920, 892, 867, 749, 719, 700 cm-1; HRMS (ESI): exact mass calculated for

C24H27NOsNa [(M+Na)+*] 400.1883, found 400.1880.

jEQZUZ—AOEUinZDI‘EA’I\U‘IAAAZUZATZOZ'ITS Prepared from (Z)-1-phenyl-5-
OH Me (tributylstannyl)dec-5-en-3-0l (86:15 mixture of pro-
X

® ximal/distal vinyl stannane, 261 mg, 501 pmol) according to
method ! as a faintly yellowish oil (85:15 mixture of proximal/distal product, 103 mg,
84%) with a methylation/protodestannation ratio of 92:8, as determined by 'H NMR and
GCMS. 1H NMR (87:13 mixture of proximal/distal product, only resonances of the major
isomer are reported, 400 MHz, CDCl3): § 7.33-7.26 (m, 2H), 7.24-7.15 (m, 3H), 5.27 (tq, J
= 7.2, 1.3 Hz, 1H), 3.71 (dtd, ] = 9.6, 6.1, 3.7 Hz, 1H), 2.90-2.77 (m, 1H), 2.71 (dt, ] = 13.7,
8.1 Hz, 1H), 2.23 (dd, J = 13.2, 3.3 Hz, 1H), 2.12-1.96 (m, 3H), 1.85-1.66 (m, 3H), 1.62 (d, J
= 1.2 Hz, 3H), 1.40-1.24 (m, 4H), 0.95-0.85 (m, 3H); 3C NMR (87:13 mixture of
proximal/distal product, only resonances of the major isomer are reported,101 MHz,
CDCI3): 6§ 142.3 (CR4), 131.6 (CR4), 129.2 (CH), 128.4 (2 x CH), 128.3 (2 x CH), 125.7 (CH),
67.7 (CH), 48.1 (CH2), 38.7 (CHz), 32.2 (CH2), 31.9 (CH2), 27.7 (CHz), 22.4 (CH2), 16.0
(CH3), 14.0 (CH3); FTIR (thin film): v 3375, 3062, 3026, 2954, 2925, 2857, 1603, 1495,
1454, 1380, 1266, 1181, 1079, 1050, 1029, 929, 840, 745, 698 cm-1; HRMS (ESI): exact
mass calculated for C17H3o0NO [(M+NH4)*] 264.2322, found 264.2318.



JCSRIOSRIEQZontz$E WAOEUITITZtZATZCZTIS  Prepared from  (2SR,3RS,Z)-3-methyl-4-
(tributylstannyl)non-4-en-2-ol (94:6 mixture of proximal/distal

Me OH

Me = ve Vinyl stannane, 224 mg, 503 pmol) according to method ! as a

Me faintly yellowish oil (94:6 mixture of proximal/distal product,

72.2 mg, 84%) with a methylation/protodestannation ratio of 94:6, as determined by 1H
NMR and GCMS. 1H NMR (94:6 mixture of proximal/distal product, only resonances of
the major isomer are reported, 400 MHz, CDCI3): 6 5.21 (tp, /= 7.1, 1.3 Hz, 1H), 3.72 (p, ]
= 6.3 Hz, 1H), 2.08-1.96 (m, 3H), 1.57 (s, 3H), 1.47 (br s, 1H), 1.37-1.26 (m, 4H), 1.13 (d, J
= 6.3 Hz, 3H), 1.04 (d, /] = 7.0 Hz, 3H), 0.94-0.83 (m, 3H); 13C NMR (94:6 mixture of
proximal/distal product, only resonances of the major isomer are reported, 101 MHz,
CDCI3): 137.0 (CR4), 126.3 (CH), 69.2 (CH), 49.7 (CH), 31.9 (CH2), 27.4 (CH2), 22.4 (CH),
21.2 (CH3), 14.4 (CHz), 13.99 (CH3), 13.95 (CHz); FTIR (thin film): v 3362, 2959, 2926,
2873, 2859, 1455, 1372, 1298, 1249, 1157, 1081, 1026, 972, 952, 908, 850, 727 cm-1;
HRMS (ESI): exact mass calculated for C11H220Na [(M+Na)*] 193.1563, found 193.1563.
PRSICSRAZCZ§EQ (ADOZcZATIcZUIQAUAITEAGATZpZT 18 Prepared from (1RS,2RS)-2-((2)-1-
(tributylstannyl)hex-1-en-1-yl)cyclohexan-1-ol (85:15 mixture of

OH

UMMe proximal/ distal vinyl stannane, 236 mg, 501 pmol) according to
"
Me method ! as a faintly yellowish oil (87:13 mixture of proximal/distal

product, 59.7 mg, 61%) with a methylation/protodestannation ratio of 94:6, as
determined by 'H NMR and GCMS. 'H NMR (87:13 mixture of proximal/distal product,
only resonances of the major isomer are reported, 400 MHz, CDClz): 6 5.32 (ddd, ] = 8.6,
6.3, 1.5 Hz, 1H), 3.40 (td, /= 10.0, 4.2 Hz, 1H), 2.12-1.97 (m, 3H), 1.88-1.59 (m, 5H), 1.56
(d, /] = 1.3 Hz, 3H), 1.40-1.12 (m, 8H), 0.89 (t, /] = 7.1 Hz, 3H); 13C NMR (87:13 mixture of
proximal/distal product, only resonances of the major isomer are reported, 101 MHz,
CDClz): 135.3 (CR4), 128.6 (CH), 70.2, 56.3, 34.0, 31.9, 30.0, 27.4, 25.7, 24.9, 22.4, 14.0,
12.5; 6 142.3 (CR4), 131.6 (CR4), 129.2 (CH), 128.4 (2 x CH), 128.3 (2 x CH), 125.7 (CH),
67.7 (CH), 48.1 (CH2), 38.7 (CHz), 32.2 (CH2), 31.9 (CH2), 27.7 (CHz), 22.4 (CH2), 16.0
(CH3), 14.0 (CH3); FTIR (thin film): v 3441, 2954, 2926, 2856, 1449, 1379, 1352, 1270,
1132, 1106, 1063, 1042, 1008, 945, 843 cm-1; HRMS (ESI): exact mass calculated for
C13H250 [(M+H)+*] 197.1900, found 197.1899.



PRSICSRIZCZ§EQL (ADOZcZATZcZUIGAUATTDATOATZpZT18 Prepared from (1RS,2RS)-2-((2)-
OH Me 1-(tributylstannyl)hex-1-en-1-yl)cyclopentan-1-ol (85:15 mixture of
SN Me proximal/ distal vinyl stannane, 229 mg, 501 umol) according to
method ! as a faintly yellowish oil (86:14 mixture of proximal/distal product, 60.4 mg,
66%) with a methylation/protodestannation ratio of 98:2, as determined by 'H NMR and
GCMS. TH NMR (86:14 mixture of proximal/distal product, only resonances of the major
isomer are reported, 400 MHz, CDClz): § 5.25 (tp, /= 7.1, 1.3 Hz, 1H), 3.96 (q, / = 7.4 Hz,
1H), 2.24 (dt, /= 10.3, 7.8 Hz, 1H), 1.99 (ddt, = 12.8, 10.3, 7.3 Hz, 3H), 1.83-1.45 (m, 6H),
1.58 (s, 3H), 1.39-1.24 (m,4H), 0.89 (t, ] = 7.1 Hz, 3H); 13C NMR (86:14 mixture of
proximal/distal product, only resonances of the major isomer are reported,101 MHz,
CDClz): 6 134.7 (CR4), 126.2 (CH), 75.7 (CH), 57.8 (CH), 33.6 (CH2), 32.0 (CH2), 28.2 (CHz),
27.6 (CHz2), 22.4 (CH2), 21.3 (CHz), 14.0 (CHs), 13.3 (CH3); FTIR (thin film): v 3336, 2955,
2926, 2871, 1453, 1378, 1341, 1299, 1247, 1151, 1086, 1050, 975, 937, 838, 727 cm-};
HRMS (ESI): exact mass calculated for C12H230 [(M+H)*] 183.1743, found 183.1743.

FEQZxZ—AOEUI0A00AAAAZXZATAZphpTZAEUl AEEAGATTAOAS Prepared according to method !

0 Me
Hﬂcs)]\o/\MMS\/ O\H/C"’H“
0
determined by tH NMR and GCMS. tH NMR (400 MHz, CDCl3): 6 5.08 (t, /] = 6.7 Hz, 1H),
4.04 (t,] = 6.7 Hz, 4H), 2.27 (t,] = 7.5 Hz, 4H), 1.95 (app. q,/ = 7.7 Hz, 4H), 1.60 (tt, ] = 7.6,
4.1 Hz, 8H), 1.56 (s, 3H), 1.42-1.22 (m, 20H), 0.88 (t, / = 6.8 Hz, 6H); 13C NMR (101 MHz,
CDCl3): 6 1739 (2 x CR4), 135.0 (CR4), 124.4 (CH), 64.3 (2 x CH2), 39.5 (CH2), 34.3
(2 x CHz2), 31.3 (2 x CHz2), 29.7 (CHz), 28.87 (CHz2), 28.83 (CH2), 28.6 (2 x CHz2), 27.78
(CHz), 27.74 (CH2), 25.83 (CH2), 25.80 (CHz), 24.7 (2 x CH2), 22.3 (2 x CHz), 15.8 (CH3),
13.9 (2 x CHz); FTIR (thin film): v 2954, 2928, 2857, 1735, 1463, 1381, 1355, 1244, 1169,
1099, 1067, 944, 889, 851, 729 cm-1; HRMS (ESI): exact mass calculated for C27Hs5004Na
[(M+Na)*] 461.3601, found 461.3605.

as a colorless oil (164mg  75%) with a

methylation/protodestannation ratio of >99:1, as



#1DDA0j)(z—AAEAOAd —AOEUTAGETT and TTIUIAOETn Tk YIEATUIOEIEAAOAQ via
"OTTEZ2AAQOATCATATO

OH Cul (3 equiv), LiOtBu (3 equiv) OSi(OEt);

Me% DMF/2-Me-THF, 0 °Cto RT Me\/\/WQ
Si(OEt); Mel (3 equiv), 3 h Me

69%

2ADOAOATOAOEOA  OOTAAAQOA:  §EQZ4ORAOEUITOUjjtzZ T AOEUIZpZDEATUITITZTZAT 02
UIqTUQOEIATA jpmAQS LiOtBu (0.9 M in 2-Me-THF, 0.33 mL, 300 umol) was added to a
suspension of Cul (58.0 mg, 305 pumol) in DMF (0.50 mL) at 0 °C, the cooling bath was
removed and the resulting dark brown solution was stirred at ambient temperature for
30 min. A solution of (Z)-1-phenyl-4-(triethoxysilyl)non-4-en-3-ol (wA) (38.0 mg,
99.8 umol) in DMF (0.6 mL) was added, immediately followed by Mel (19.0 pL,
305 umol). The resulting mixture was stirred until TLC control showed complete
conversion of the substrate before the reaction was quenched with EtsN (0.1 mL). The
mixture was diluted with tert-butyl methyl ether (30 mL) and poured into a mixture of
25% aqueous NH4OH/sat. aqueous NH4Cl solution (1:9, 10 mL). The aqueous phase was
extracted with tert-butyl methyl ether (2 x 30 mL), the combined extracts were washed
with brine (3 x) and then dried over NazS0, filtered and concentrated under reduced
pressure, and the residue was purified by flash chromatography (EtOAc/hexane 2:98 to
10:90; step gradient) to give the title compound (27.2 mg, 69%) as colorless oil. tH NMR
(400 MHz, CDCI3): 6 7.30-7.24 (m, 2H), 7.22-7.14 (m, 3H), 5.39 (t, / = 7.1 Hz, 1H), 4.27 (t,]
= 6.7 Hz, 1H), 3.82 (q,J = 7.0 Hz, 6H), 2.66-2.48 (m, 2H), 2.03 (q, / = 7.0 Hz, 2H), 1.99-1.89
(m, 1H), 1.82 (dddd, J = 13.3, 10.2, 6.5, 5.7 Hz, 1H), 1.61 (s, 3H), 1.39-1.28 (m, 4H), 1.21 (t,
J=7.0 Hz, 9H), 0.94-0.87 (m, 3H); 13C NMR (101 MHz, CDCl3): 6 142.4 (CR4), 135.7 (CR4),
128.4 (2 x CH), 128.2 (2 x CH), 127.1 (CH), 125.6 (CH), 78.7 (CH), 59.1 (3 x CH2), 37.3
(CHz), 32.0 (CHz), 31.7 (CHz), 27.2 (CHz), 22.4 (CHz), 18.1 (3 x CHz), 14.0 (CHs), 10.9
(CH3); FTIR (thin film): v 3027, 2973, 2927, 1604, 1496, 1554, 1390, 1296, 1168, 1103,
1079, 965, 791 cm-1; HRMS (ESI): exact mass calculated for C22H3804SiNa [(M+Na)+*]
417.2432, found 417.2424.



A~ N~

osioey,Me ~ Was performed analogously; the crude product was analytically
S pure (>98% by NMR, 54 mg, 91%). 1H NMR (400 MHz, CDCls) 6
" 7.30-7.24 (m, 2H), 7.21-7.14 (m, 3H), 5.37 (t, J = 7.2 Hz, 1H),
4.21 (t,J = 6.7 Hz, 1H), 3.78 (qd, /] = 7.1, 2.8 Hz, 4H), 2.58 (m, 2H), 2.02 (m, 2H), 1.86 (m,
2H), 1.60 (s, 3H), 1.39-1.28 (m, 4H), 1.20 (t, /= 7.0 Hz, 6H), 0.90 (m, 3H), 0.09 (s, 3H); 13C
(101 MHz, CDCl3) 6 142.4,136.0, 128.4, 128.3,127.0, 125.6, 78.1, 58.22, 58.19, 37.5, 32.1,
31.7, 27.2, 22.4, 18.24, 18.22, 14.0, 10.92, -6.44; FTIR (thin film): ¥ 3086, 3063, 3027,
2958, 2926, 2874, 1742, 1604, 1496, 1454, 1389, 1334, 1295, 1262, 1167, 1102, 1075,
984, 957, 888, 824, 790, 767, 748, 698 cm1; HRMS (ESI): exact mass calculated for
C21H3603SiNa [(M+Na)*] 387.2326, found 387.2327.
FEQZXZ3SEAOETEUF T ACEUIQOEIUIqTEUQZeZ T ACEUIZWwZDEATUITTTZUZATATEOCEIAS  Prepared
osioetp,me  according to the general procedure as a colorless oil (26 mg, 76
\Me %). 1H NMR (400 MHz, CDCI3) 6 7.31-7.25 (m, 2H), 7.21-7.15 (m,
3H), 5.32 (t,/ = 7.1 Hz, 1H), 4.23 (t, ] = 6.5 Hz, 1H), 3.79 (m, 4H),
2.59 (m, 2H), 2.35 (t,/ = 7.2 Hz, 2H), 2.21 (m, 2H), 1.98-1.76 (m, 2H), 1.74 (t, ] = 7.2 Hz,
2H), 1.64 (s, 3H), 1.21 (td, / = 7.0, 0.8 Hz, 6H), 0.10 (s, 3H); 13C (101 MHz, CDCl3) 6 142.1,
139.0, 128.34, 128.29, 125.7, 123.4, 119.6, 77.5, 58.25, 58.22, 37.4, 32.0, 26.2, 25.2,
18.23, 16.5, 11.4, -6.5; FTIR (thin film): ¥ 3063, 3027, 2973, 2927, 2885, 2247, 1603,
1496, 1454, 1390, 1366, 1333, 1294, 1263, 1166, 1100, 1071, 985, 956, 889, 822, 788,
767, 750, 699 cm-l; HRMS (ESI): exact mass calculated for C21H33NO3SiNa [(M+Na)+*]
398.2122, found 398.2124.
HOEUL FCOHUBZTZHFAEAOE TOU} T AGEUIQOEIIqTOUQZaTLZAE T AGEUIARRAZCIUZAEAT TAGA,

N

OSi(OEt),Me  Prepared according to the general procedure as a colorless oil (28

T Tl > mg, 79 %). 'H NMR (400 MHz, CDCls) § 6.10 (qui, J = 1.4 Hz, 1H),

5.51 (t,/ = 7.1 Hz, 1H), 4.59 (s, 1H), 4.16 (q, / = 7.2 Hz, 2H), 3.77 (m, 4H), 2.03 (q, /= 7.1
Hz, 2H), 1.98 (s, 3H), 1.45 (s, 3H), 1.33 (m, 4H), 1.29 (t, /= 7.1 Hz, 3H), 1.20 (td, /= 7.1, 1.9
Hz, 6H), 0.89 (m, 3H), 0.10 (s, 3H); 13C (101 MHz, CDCI3) 6 167.1, 157.9, 133.5, 129.6,
114.9, 81.7, 59.6, 58.37, 58.34, 31.5, 27.4, 22.3, 18.18, 15.3, 14.3, 13.9, 10.7, -6.5; FTIR

(thin film): ¥ 2973, 2927, 2875, 1717, 1654, 1444, 1388, 1367, 1315, 1263, 1211, 1144,



1073, 1004, 957, 887, 826, 792, 763, 734 cm1; HRMS (ESI): exact mass calculated for
C19H3605SiNa [(M+Na)+] 395.2224, found 395.2224.
FEQZ3§tZ§#UAITEADIPIATZpZUI(Z0Z T AOEUIAOOZ0ZATZCZUIqTAUGAEAOE T@U} T AOEUIQORIATA.
osioen,me Prepared according to the general procedure as a colorless oil (26
A mg, 80 %). 'H NMR (400 MHz, CDCls) 6 5.77 (s (br), 1H), 5.58 (m,
" 1H), 4.39 (q, /] = 6.4 Hz, 1H), 3.79 (qd, J = 7.0, 1.5 Hz, 4H), 2.09 (m,
4H), 1.76 (s, 3H), 1.60 (m, 4H), 1.27 (d, J = 6.3 Hz, 3H), 1.21 (t, ] = 7.0 Hz, 6H), 0.11 (s,
3H); 13C (101 MHz, CDCl3) & 137.5, 135.0, 127.1, 126.7, 74.4, 58.23, 58.21, 29.2, 25.6,
23.0,22.8,22.2,18.24,18.23, 13.1, -6.5; FTIR (thin film): ¥ 2973, 2927, 2835, 1650, 1439,
1390, 1369, 1334, 1312, 1294, 1262, 1199, 1167, 1102, 1074, 991, 956, 880, 865, 825,
779 cm'l; HRMS (ESI): exact mass calculated for CicH3003SiNa [(M+Na)*] 321.1856,
found 321.1854
FEQZ3§ciozt T AOEUIZ@ZDEATUIEAZZ07ATZcZUIQTOUGAEAOETOU; T AOEUIQOEIATA.  Prepared
OS(OEMe according to the general procedure; the crude product was pure
N enough for further use (55 mg, 99 %). H NMR (400 MHz, CDCls) &
e 7.30-7.24 (m, 2H), 7.21-7.15 (m, 3H), 5.50 (tq, / = 7.0, 1.3 Hz, 1H),
3.77 (q, J = 7.0 Hz, 4H), 2.66 (m, 2H), 2.32 (m, 2H), 1.60 (s, 3H), 1.38 (s, 6H), 1.21 (t, ] =
7.0 Hz, 6H), 0.10 (s, 3H); 13C (101 MHz, CDClz) 6 142.3, 141.6, 128.5, 128.2, 125.7, 121.1,
76.6, 58.0, 35.8, 29.9, 29.2, 18.2, 12.5, -4.7; FTIR (thin film): ¥ 3086, 3063, 3027, 2974,
2926, 2882, 1604, 1496, 1454, 1388, 1376, 1364, 1294, 1262, 1160, 1104, 1076, 1048,
995, 815, 778, 747, 698 cm'l; HRMS (ESI): exact mass calculated for Ci9H3203SiNa
[(M+Na)*] 359.2013, found 359.2015.
FEQTZjoziFSEROETOUf T AOEUIQOEIVIqTOUQZChoZAE T AOEUIAGOZpZATZpZUIGAATUAIAAEUAA.
OSI(OE,Me Prepared according to the general procedure as a colorless oil (20
A mg, 48 %). 1H NMR (400 MHz, CDClz) 6 9.99 (s, 1H), 7.84 (m, 2H),
> " 7.40 (m, 2H), 6.67 (s, 1H), 3.82 (q, /= 7.0 Hz, 4H), 1.90 (d, /= 1.3
Hz, 3H), 1.52 (s, 6H), 1.23 (t, / = 6.9 Hz, 6H), 0.17 (s, 3H); 13C (101 MHz, CDCl3) 6 191.9,
147.5, 145.4, 134.2, 129.60, 129.54, 121.6, 77.0, 58.2, 29.2, 18.3, 14.6, -4.7; FTIR (thin
film): ¥ 2975, 2927, 2881, 2825, 2734, 1720, 1698, 1649, 1602, 1566, 1507, 1482, 1443,

1415, 1388, 1364, 1304, 1263, 1246, 1212,1165, 1102, 1075, 1045, 1003, 981, 951, 876,



817,778, 732,708, 650 cm1; HRMS (ESI): exact mass calculated for C1gH2904Si [(M+H)*]
337.1830, found 337.1831.

OH Cul (3 equiv), LiOtBu (3 equiv) OSi(OEt),Me

MeV\/\H\/\Q DMF/2-Me-THF, 0 °C to RT Me N
Si(OEt),Me 3-chloro-2-methyl- Me

propen (3 equiv), 4 h, 85%

~ N N~

(0.9 M solution in 2-Me-THF, 0.33 mL, 300 umol) was added to a suspension of Cul
(58.0 mg, 305 pmol) in DMF (0.50 mL) at 0 °C, the cooling bath was removed and the
resulting dark brown solution was stirred at ambient temperature for 30 min. A solution
of (Z)-4-(diethoxy(methyl)silyl)-1-phenylnon-4-en-3-ol (35.0 mg, 99.8 umol) in DMF
(0.6 mL) was added, followed — within maximum 30 seconds — by 3-chloro-2-
methylpropene (30 pL, 304 umol). The resulting mixture was stirred for 4 hours before
the reaction was quenched with EtsN (0.1 mL). The mixture was diluted with tert-butyl
methyl ether (30 mL), poured on a mixture of 25% aqueous NH4OH/sat. aqueous NH4Cl
solution (1:9, 10 mL), the phases were separated and the aqueous phase extracted with
tert-butyl methyl ether (2 x 30 mL). The combined organic layers were dried over
NazS0, filtered and concentrated under reduced pressure. Purification of the residue by
flash chromatography (EtOAc/hexane 1:99 to 5:95; step gradient) afforded the title
compound (34.2 mg, 85%) as colorless oil. tH NMR (400 MHz, CDCl3z): § 7.29-7.23 (m,
2H), 7.20-7.14 (m, 3H), 5.62 (t, /= 7.1 Hz, 1H), 4.74 (s, 1H), 4.69 (s, 1H), 4.28 (t, ] = 6.0 Hz,
1H), 3.81 (ttd, ] = 7.0, 4.5, 2.3 Hz, 4H), 2.82 (d, ] = 15.9 Hz, 1H), 2.71 (d, J = 15.9 Hz, 1H),
2.75-2.54 (m, 2H), 2.02 (td, / = 7.0, 3.4 Hz, 2H), 1.88-1.80 (m, 2H), 1.72 (s, 3H), 1.40-1.29
(m, 4H), 1.22 (td, /] = 7.0, 1.6 Hz, 6H), 0.90 (t, / = 7.1 Hz, 3H), 0.11 (s, 3H); 13C NMR
(101 MHz, CDCI3): 6 143.3 (CR4), 142.6 (CR4), 137.2 (CR4), 128.5 (CH), 128.4 (2 x CH),
128.2 (2 x CH), 125.6 (CH), 110.9 (CH2), 75.9 (CH), 58.2 (2 x CH2), 38.2 (CH2), 35.5 (CHz),
32.0 (CHz), 31.8 (CHz), 27.6 (CH2), 22.9 (CH3), 22.5 (CHz2), 18.3 (2 x CH3), 14.0 (CH3), -6.4
(CH3); FTIR (thin film): v 3027, 2969, 2925, 1646, 1604, 1496, 14454, 1389, 1262, 1167,
1077987, 957, 890, 823, 792, 767, 748 cm-1; HRMS (ESI): exact mass calculated for
C24H4003SiNa [(M+Na)*] 427.2639, found 427.2636.
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Chemicals and Solvents: All chemicals and solvents were purchased from ABCR, ACROS,
ALFA-AESAR, APOLLO SCIENTIFIC, FLUKA, FLUOROCHEM, MERCK, SIGMA-ALDRICH, TCI, or STREM
CHEMICALS and used as received, unless mentioned otherwise.! Et20 and THF were
distilled from Mg/anthracene, CH2Clz and EtOAc from CaH2, toluene from Na/K, and
MeOH from Mg turnings under an inert atmosphere of nitrogen or argon. DMF, DMSO,
MeCN, EtsN and pyridine were dried by passage through molecular sieve colums (H20
content < 30 ppm, KARL-FISCHER titration) using a VACUUM ATMOSPHERES COMPANY Solvent
Purifier system.z Dry acetone was obtained by drying over B203, followed by filtration
and distillation.3 2,6-Lutidine was distilled from CaH; under an inert atmosphere of
argon. [(Cp*)RuClz]n was prepared according to a literature procedure.* Copper(I)
thiophene-2-carboxylate (CuTC) could either be prepared according to a literature
procedure> or purchased from SIGMA-ALDRICH without noticeable differences in
reactivity. (BusN)OP(O)Ph; was prepared by a slightly adapted procedure (vide infra).6
All hygroscopic or air-sensitive chemicals were stored in SCHLENK-flasks under an

atmosphere of argon at the appropriate temperature, as indicated by the supplier.

General Procedures: All non-aqueous reactions were performed under an inert
atmosphere of dry argon at ca. 0.4 bar overpressure using flame dried glassware, unless
otherwise noted. Reactions were stirred using magnetic stir-bars and monitored by thin
layer chromatography (TLC). Analytical thin layer chromatography was performed using
MACHEREY-NAGEL POLYGRAM SIL G/UV pre-coated polyester plates and visualized by
ultraviolet light (UV). Additionally, TLC plates were stained with either aqueous
potassium permanganate [1.5 g KMnO4, 200 mL H20, 10 g K,CO3, 2.5 mL 1M NaOH aq.],
cerium ammonium molybdate [0.5 g Ce(NH4)2(NO3)s, 12 g (NH4)sM07024-4H20, 235 mL
H20, 15 mL conc. H2S04] or ethanolic p-anisaldehyde [3.7 mL p-anisaldehyde, 135 mL
EtOH, 5 mL conc. H2SO4, 1.5 mL AcOH]. Concentration under reduced pressure (= in

vacuo) was performed using commercial rotator evaporators. Chromatographic

1 For general information on purification of chemicals and reagents, see: W. L. F. Armarego, C. L. L. Chai in
“Purification of Laboratory Chemicals” 7t Edition, Elsevier, Amsterdam, 2013.

2 A. B. Pangborn, M. A. Giardello, R. H. Grubbs, R. K. Rosen, F. ]. Timmers, Organometallics 1996, 15, 1518-1520.

3D. R. Burfield, R. H. Smithers, J. Org. Chem. 1978, 43, 3966-3968.

4T.D. Tilley, R. H. Grubbs, ]. E. Bercaw, Organometallics 1984, 3, 274-278.

5G.D. Allred, L. S. Liebeskind, J. Am. Chem. Soc. 1996, 118, 2748-2749.

6 For the original procedure, see: J. Srogl, G. D. Allred, L. S. Liebeskind, J. Am. Chem. Soc. 1997, 119, 12376-12377.



purification was performed as flash chromatography? on MERCK 60 A (40-63 pum) silica
gel at ca. 0.4 bar overpressure. Purified compounds were dried under high vacuum

(10-3 mbar).

Analytical Methods: Nuclear Magnetic Resonance (NMR): NMR data were recorded on a
BRUKER AV 400 (Progeny cryoprobe) or BRUKER AVIII 600 (cryoprobe) spectrometer in
the solvents indicated. Chemical shifts (6) are reported in ppm with the residual solvent
signal as internal standard (CDCl3 at 7.26 and 77.00 ppm for !H and 13C NMR
spectroscopy, respectively; CD30D at 3.31 and 49.00 ppm for 'H and 13C NMR
spectroscopy, respectively), unless otherwise noted. 'TH NMR data are reported as ¢
(ppm) (s =singlet, d = doublet, t = triplet, q = quartet, qui = quintet, m = multiplet or
unresolved, br = broad signal, app.= appearing as; coupling constant(s) (/) in Hz;
integration). 13C NMR spectra were recorded with broadband 'H decoupling while
J-coupling(s) to other NMR-active heteronuclei (ie. 1°F and 3!P) are reported as (d =
doublet, t = triplet, q = quartet, qui = quintet; coupling constant(s) in Hz). If HSQC or
DEPT data were available the carbon atoms are denoted with (CH3z = methyl, CHz =
methylene, CH = methine, CR4 = fully substituted carbon atom). 3'P NMR and 119Sn NMR
spectra were referenced to H3POs (85% in D20) and SnMes, respectively, as external
standards.

Only experimentally observed and resolved signals are tabulated or compiled; therefore it is
possible that the number of signals in the 13C NMR spectra does not match the expected

number of magnetically inequivalent C-atoms in a given molecule.

Fourier Transform Infrared Spectrometry (FTIR): FTIR spectra were recorded on a
PERKIN ELMER Spectrum One FT-IR (UATR) instrument as thin films. Absorptions (v) are

given in wavenumbers (cm-1).

High Resolution Mass Spectrometry (HRMS): HRMS analyses were performed as ESI
measurements on a BRUKER 7T APEX Il Fourier Transform Ion Cyclotron MS or a FINNIGAN

MAT 95 instrument.

"W. C. Still, M. Kahn, A. ]. Mitra, J. Org. Chem. 1978, 43, 2923-2925.



Substrates, Reagents and Reference Compounds

Except for the compounds outlined below, all other substrates were prepared as previously
described; their analytical and spectral data are contained in the Supporting Information of

previous publications from this group.®

O, OH BusNOH (1.0 equiv) O, ONBu,

ot MeOH, RT, 15 min P
0 —/— 00U
Tetra-n-butylammonium diphenylphosphinate. To a suspension of Ph2PO:H (5.50 g,
25.2 mmol) in dry MeOH (27.5 mL) at ambient temperature was added BusNOH (1.0 M

in MeOH, 25.2 mL, 25.2 mmol) and the resulting yellow solution was stirred at that
temperature for another 15 min. The mixture was filtered through a short pad of Celite,
eluting with dry MeOH (25 mL), and the combined filtrates were concentrated under
reduced pressure (water bath at 60 °C). The resulting pale yellow oil was dried under
high vacuum for 8 h to afford a solid yellow wax, which was re-dissolved in dry EtOAc
and the solvent evaporated again to remove residual MeOH. Recrystallization of the
residue from EtOAc/Et20 (ca. 1:4, 50 mL; slow cooling from reflux to -20 °C) afforded
Ph;PO;NBus (10.6 g, 92%) as white crystalline needles. 'H NMR (400 MHz, CDCl3):
6 7.92-7.85 (m, 4H), 7.27-7.18 (m, 6H), 3.31 (app. t, / = 8.4 Hz, 8H), 1.57 (app. quintet, ] =
7.9 Hz, 8H), 1.35 (sextet, ] = 7.4 Hz, 8H), 0.92 (app. t,/ = 7.3 Hz, 12H); 13C NMR (101 MHz,
CDCl3): 6 131.7 (d, J = 8.6 Hz), 128.3 (br s), 127.2 (d, /= 11.3 Hz), 58.9 (s), 24.2 (s), 19.7
(s), 13.7 (s); 3'P NMR (162 MHz, CDCls, 'H-decoupled): § 13.14.

o 1-hexyne (1.5 equiv) OH

nBuLi (1.5 equiv), THF
H)‘\/\© Me\/\/\/\@
0 °C, 99%

8 a) S. M. Rummelt, K. Radkowski, D.-A. Rosca, A. Fiirstner, J. Am. Chem. Soc. 2015, 137, 5506-5519; b) D.-A.
Rosca, K. Radkowski, L. M. Wolf, M. Wagh, R. Goddard, W. Thiel, A. Fiirstner, J. Am. Chem. Soc. 2017, 139, 2443-
2455; c) a) H. Sommer, A. Fiirstner, Chem. Eur. J. 2017, 23, 558-562; b) H. Sommer, A. Fiirstner, Org. Lett. 2016,
18, 3210-3212; c) H. Sommer, ]J. Y. Hamilton, A. Fiirstner, Angew. Chem. Int. Ed. 2017, in press (doi:
10.1021/anie.201701391).



1-Phenylnon-4-yn-3-ol. nBuli, (1.6 M in hexanes, 21.5 mL, 34.4 mmol) was added to a
solution of 1-hexyne (4.80 mL, 41.8 mmol) in THF (90 mL) at 0 °C and the resulting
mixture was stirred at that temperature for 30 min. 3-Phenylpropanal (3.60 mL,
27.3 mmol) was added and the resulting mixture was allowed to reach ambient
temperature over 2 hours. The reaction was quenched by the addition of NH4Cl solution
(50 mL, sat. aqueous) and the aqueous phase was extracted with tert-butyl methyl ether
(3 x 100 mL). The combined extracts were dried over Na;SOs, filtered and concentrated
under reduced pressure. Purification of the residue by flash chromatography
(EtOAc/hexane 15:85) afforded the title compound (5.62 g, 99%) as a colorless oil.
1H NMR (400 MHz, CDCI3): 6 7.32-7.27 (m, 2H), 7.24-7.17 (m, 3H), 4.37 (tt, / = 6.5, 2.0 Hz,
1H), 2.80 (t, J = 7.9 Hz, 2H), 2.24 (td, J = 7.0, 2.0 Hz, 2H), 2.07-1.93 (m, 2H), 1.84 (br s,
1H), 1.55-1.39 (m, 4H), 0.94 (t, /] = 7.3 Hz, 3H); 13C NMR (101 MHz, CDCl3): 6 141.5 (CR4),
128.5 (2 x CHz), 128.4 (2 x CH2), 125.9 (CH), 86.0 (CR4), 80.9 (CR4), 62.0 (CH), 39.7 (CH2),
31.5 (CHz), 30.7 (CHz), 21.9 (CH2), 18.3 (CHz), 13.6 (CHs); FTIR (thin film): v 3334, 3063,
3027, 2955, 2931, 2862, 2229, 1604, 1496, 1455, 1379, 1328, 1133, 1053, 1030, 915,
746 cm-1; HRMS (ESI): exact mass calculated for CisHz200Na [(M+Na)+*] 239.1406, found
239.1407.

Br
Br
OH Br

o}
(3 equiv)
/\/\/J\H Sn(0), HBr (10 mol%) /\/\M
Me > Me

Et,O/H,O (1:1), 6 h
92%

AN

2-Bromoundec-1-en-5-yn-4-ol. HBr (48% in H20, 0.05 mL, 0.4 mmol, 10 mol%) and 2-
octynal (500 mg, 4.03 mmol) were successively added to a suspension of Sn powder
(717 mg, 6.04 mmol) and 2,3-dibromopropene, 80 wt% (1.50 mL, 12.3 mmol) in Et,0
(8.0 mL) and H20 (8.0 mL). The resulting mixture was stirred for 6 h before it was
diluted with tert-butyl methyl ether (50 mL) and poured into H20 (50 mL). The aqueous
phase was extracted with tert-butyl methyl ether (2 x 50 mL), the combined organic
layers were dried over Na:SO4, filtered and concentrated under reduced pressure.
Purification of the residue by flash chromatography (EtOAc/hexane 10:90 to 20:80; step
gradient) afforded the title compound (792 mg, 97%) as a colorless oil. 1H NMR (400



MHz, CDCl3): 6 5.74 (dt, J = 2.0, 1.1 Hz, 1H), 5.55 (d, J = 1.7 Hz, 1H), 4.68 (ddt, ] = 7.6, 5.5,
2.0 Hz, 1H), 2.81 (ddd, J = 14.5, 7.7, 0.9 Hz, 1H), 2.75 (ddd, J = 14.5, 5.6, 1.2 Hz, 1H), 2.20
(td,/=7.1, 2.0 Hz, 2H), 1.83 (s, 1H), 1.54-1.46 (m, 2H), 1.39-1.26 (m, 4H), 0.90 (app. t, ] =
7.1 Hz, 3H); 13C NMR (101 MHz, CDCl3): § 128.7 (CR4), 120.2 (CHz2), 86.7 (CR4), 79.5 (CR4),
60.6 (CH), 49.9 (CHz), 31.0 (CHz), 28.2 (CH2), 22.2 (CHz), 18.6 (CHz), 14.0 (CH3); FTIR
(thin film): v 3339, 2957, 2932, 2860, 2230, 1632, 1459, 1429, 1341, 1202, 1145, 1116,
1037, 890 cm-1; HRMS (ESI): exact mass calculated for C11H170(7°Br)Na [(M+Na)*]
267.0355, found 267.0353.

OH BusSnH (1.2 equiv) OH
[(Cp*)RuCl5], (3 mol%) Me
AN
Me\/\/\/\@
CH,Cly, 1.5 h SnBus

92%

(2)-1-Phenyl-4-(tributylstannyl)non-4-en-3-ol. BuzSnH (3.75mL, 13.9 mmol) was
added dropwise over 1 h via syringe pump to a brown solution of 1-phenylnon-4-yn-3-ol
(2.60 g, 12.0 mmol) and [(Cp*)RuClz]» (110 mg, 0.358 mmol, 3 mol%) in CH2Cl; (60 mL)
at ambient temperature. The mixture was stirred for additional 0.5 h before it was
concentrated under reduced pressure. Purification of the residue by flash
chromatography (EtOAc/hexane 5:95 to 10:90; step gradient) afforded the title
compound (5.62 g, 92%) as a faintly yellowish oil with a proximal/distal ratio of >99:1.
1H NMR (400 MHz, CDClz): 6 7.31-7.26 (m, 2H), 7.22-7.17 (m, 3H), 6.18 (td, /= 7.2, 1.1 Hz,
1H), 4.15 (t, ] = 6.8 Hz, 1H), 2.65 (qdd, J = 13.8, 9.8, 6.2 Hz, 2H), 2.05 (app. q, / = 7.2 Hz,
2H), 189-1.66 (m, 2H), 1.60-1.41 (m, 7H), 1.41-1.25 (m, 10H), 1.04-0.82 (m, 18H);
13C NMR (101 MHz, CDClz): 6 147.5 (CR4), 142.2 (CR4), 141.2 (CH), 128.5 (2 x CH), 128.3
(2 x CH), 125.7 (CH), 79.4 (CH), 39.3 (CH2), 34.0 (CHz), 32.3 (2 x CH2), 29.3 (3 x CHz),
274 (3xCHz), 22.6 (CH2), 14.1 (CHs), 13.7 (3 xCHz), 11.1 (3 x CHz); 119Sn NMR
(149 MHz, CDCl3, 'H decoupling): 6§ -55.1; FTIR (thin film): v 3463, 3063, 3027, 2955,
2922, 2871, 2853, 1614, 1496, 1455, 1419, 1376, 1340, 1289, 1180, 1152, 1071, 1048,
1030, 1001, 961, 925, 863, 767 cm-1; HRMS (ESI): exact mass calculated for C27H480SnNa
[(M+Na)*] 531.2619, found 531.2618.



OH Br BusSnH (1.2 equiv) OH Br
_ [(Cp*)RUCl,], (3 Mol%) Me N
CH,Cl,, 1.5 h SnBug
76%

(2)-2-Bromo-5-(tributylstannyl)undeca-1,5-dien-4-ol. BusSnH (1.20 mL, 4.46 mmol)
was added over 1 h via syringe pump to a dark brown solution of 2-bromoundec-1-en-5-
yn-4-ol (973 mg, 3.97 mmol) and [(Cp*)RuClz]. (36.0 mg, 0.117 mmol, 3 mol%) in CH2ClI;
(20 mL) at ambient temperature. The resulting mixture was stirred for additional 0.5 h
before it was concentrated under reduced pressure. Purification of the residue by flash
chromatography (EtOAc/hexane 2:98 to 5:95 to 10:90; step gradient) afforded the title
compound (1.62 g, 76%) as colorless oil with a proximal/distal ratio of 92:8. 1H NMR
(400 MHz, CDCl3): 6 6.27 (td, J=7.2, 1.1 Hz, 1H), 5.65 (d, / = 1.3 Hz, 1H), 5.51 (d,/ = 1.6
Hz, 1H), 4.50-4.46 (m, 1H), 2.57- 2.47 (m, 2H), 2.05-1.98 (m, 2H), 1.69 (d, / = 2.8 Hz, 1H),
1.55-1.42 (m, 6H), 1.39-1.24 (m, 12H), 1.01-0.95 (m, 6H), 0.89 (t, J = 7.3 Hz, 12H);
13C NMR (101 MHz, CDCl3): 6 145.5 (CR4), 141.7 (CH), 130.8 (CR4), 119.3 (CH2), 76.4
(CH), 49.9 (CHz), 34.3 (CHz), 31.7 (CHz), 29.7 (CHz), 29.2 (3 x CHz2), 27.4 (3 x CH2), 22.6
(CHz) , 14.0 (CHs), 13.7 (3 xCHs), 11.1 (3 x CHz; 119Sn NMR (149 MHz, CDCl3;, 'H
decoupling): 6 -54.0; FTIR (thin film): v 3463, 2955, 2922, 2871, 2854, 1630, 1493,
1463, 1420, 1376, 1290, 1197, 1147, 1116, 1071, 1020, 961, 883, 745, 698 cm-1; HRMS
(ESI): exact mass calculated for C23H450BrSnNa [(M+Na)*] 559.1567, found 559.1563.

OH Ph,PO,NBu, (1.1 equiv), DMF OH

SnBus CuTC (1.05 equiv), 2.5 h H

97%

(E)-1-Phenylnon-4-en-3-ol (8). CuTC (20.0 mg, 105 umol) was added to a solution of
(Z2)-1-phenyl-4-(tributylstannyl)non-4-en-3-ol (6) (50.0 mg, 98.5 pmol) and Ph2PO2NBu4
(50.0 mg, 109 pmol) in DMF (0.50 mL) at ambient temperature and the resulting mixture
was stirred for 2.5 h. The mixture was diluted with tert-butyl methyl ether (30 mL) and
poured into a mixture of 25% aqueous NH4OH/sat. aqueous NH4Cl solution (1:9, 10 mL).
The phases were separated and the aqueous layer extracted with tert-butyl methyl ether
(2x30 mL). The combined organic extracts were dried over Na;SOs, filtered and

concentrated under reduced pressure. Purification of the residue by flash



chromatography (EtOAc/hexane 20:80) afforded the title compound (20.8 mg, 97%) as
colorless oil. 1H NMR (400 MHz, CDCl3): § 7.31-7.25 (m, 2H), 7.22-7.17 (m, 3H), 5.66 (dtd,
J=15.4,6.7,0.9 Hz, 1H), 5.50 (ddt, /= 15.4, 7.0, 1.4 Hz, 1H), 4.08 (q, /] = 6.7 Hz, 1H), 2.76-
2.63 (m, 2H), 2.05 (q, / = 6.6 Hz, 2H), 1.93-1.76 (m, 2H), 1.46 (br s, 1H), 1.41- 1.26 (m,
4H), 0.90 (t,J = 7.1 Hz, 3H); 13C NMR (101 MHz, CDCl3): § 142.0 (CR4), 132.7 (CH), 132.6
(CH), 128.4 (2 x CH), 128.3 (2 x CH), 125.8 (CH), 72.5 (CH), 38.8 (CH2), 31.9 (CHz), 31.8
(CHz), 31.3 (CHz), 22.2 (CH2), 13.9 (CHz); FTIR (thin film): v 3358, 3063, 3027, 2956,
2926, 2858, 1603, 1496, 1455, 1379, 1294, 1098, 1053, 1030, 970,917, 746 cm-1; HRMS
(ESI): exact mass calculated for C1sH220Na [(M+Na)*] 241.1563, found 241.1564.
Representative Procedure for the trans-Hydrosilylation using Alkoxysilanes. (Z)-4-
oH (Diethoxymethylsilyl)-1-phenylnon-4-en-3-ol. Diethoxymethyl-
W\A/\@ silane (650 mg, 4.8417 mmol) was added under argon to a stirred
SO solution of 1-phenyldec-4-yn-3-ol (950 mg, 4.3916 mmol) and
[Cp*RuCl]s (60 mg, 0.05520 mmol) in CH2Cl2 (22 mL). Once the reaction was complete
(ca. 15 min, TLC), CNCH2COOK (120 mg, 0.97 mmol) was added as catalyst scavenger,
and stirring was continued for 2 hours. Insoluble matrials were filtered off and rinsed
with CH2Clz, the combined filtrates were evaporated under reduced pressure, and the
residue was purified by filtration through a short pad of silica using hexanes/ethyl
acetate 15:1 as the eluent to give the title compound as a pale yellow oil (942 mg, 61 %).
1H NMR (400 MHz, CDCl3) 6 7.30-7.25 (m, 2H), 7.21-7.15 (m, 3H), 6.12 (t, /] = 7.6 Hz, 1H),
3.95 (m, 1H), 3.80 (m, 4H), 3.49 (d, J = 10.3 Hz, OH), 2.77-2.56 (m, 2H), 2.27-2.16 (m, 2H),
2.06-1.95 (m, 1H), 1.87-1.76 (m, 1H), 1.43-1.29 (m, 4H), 1.24 (td, / = 5.0, 0.9 Hz, 6H), 0.91
(m, 3H), 0.28 (s, 3H); 13C (101 MHz, CDCl3) 6 146.8, 142.5, 138.2, 128.4, 125.6, 79.6, 58.3,
40.5, 32.8, 31.8, 31.3, 22.5, 18.18, 18.13, 14.0, -2.1; FTIR (thin film): ¥ 3496, 3026, 2958,
2926, 2874, 1613, 1496, 1481, 1454, 1410, 1390, 1364, 1294, 1257, 1214, 1165, 1101,
1071, 1031, 1006, 945, 876, 817, 792, 760, 698 cm-1; HRMS (ESI): exact mass calculated
for C20H3403SiNa (M+Na+*) 373.2169, found 373.2173.

(Z)-6-(Diethoxy(methyl)silyl)-7-hydroxy-9-phenylnon-5-enenitrile. Prepared
on analogously as a colorless oil (115 mg, 36 %). 1H NMR (400 MHz,
S N CDClz) 6 7.31-7.25 (m, 2H), 7.21-7.15 (m, 3H), 6.05 (t, /= 7.5 Hz,

Si(OEt),Me



1H), 3.98 (m, 1H), 3.80 (m, 4H), 3.31 (d, / = 9.8 Hz, OH), 2.79-2.57 (m, 2H), 2.44-2.31 (m,
4H), 2.05-1.93 (m, 1H), 1.87-1.70 (m, 3H), 1.25 (td, / = 5.0, 0.9 Hz, 6H), 0.29 (s, 3H); 13C
(101 MHz, CDCl3) & 142.7, 142.1, 141.3, 128.4, 125.7, 119.3, 78.9, 58.3, 40.1, 32.6, 30.2,
25.4, 18.13, 18.11, 16.7, -2.2; FTIR (thin film): ¥ 3493, 3026, 2972, 2926, 2246, 1615,
1496, 1454, 1424, 1390, 1365, 1293, 1259, 1164, 1101, 1069, 947, 792, 758, 699 cm'};
HRMS (ESI): exact mass calculated for C20H31NO3SiNa [(M+Na)*] 384.1965, found
384.1966.

Ethyl (2E,5Z)-5-(Diethoxy(methyl)silyl)-4-hydroxy-3-methyldeca-2,5-dienoate.

OH Prepared analogously as a pale yellow oil (207 mg, 65 %). 1H NMR

Woa (400 MHz, CDCl3) 8 6.25 (t, ] = 7.6 Hz, 1H), 6.05 (t, ] = 1.4 Hz, 1H),
EtO~ P!

Me OEt 442 (d,J]=10.0 Hz, 1H), 4.16 (q,/ = 7.2 Hz, 2H), 4.10 (d, ] = 9.8 Hz,

OH), 3.82-3.70 (m, 4H), 2.26 (m, 2H), 2.03 (s, 3H), 1.44-1.30 (m, 4H), 1.27 (t, / = 7.1 Hz,
3H), 1.23 (td, /= 7.0, 0.9 Hz, 6H), 0.91 (m, 3H), 0.20 (s, 3H); 13C (101 MHz, CDCI3) 6 167.1,
159.8, 150.1, 134.9, 114.6, 83.1, 59.5, 58.5, 31.7, 31.3, 22.5, 18.0, 16.3, 14.3, 14.0, -2.4;
FTIR (thin film): ¥ 3466, 2973, 2926, 2875, 1716, 1651, 1612, 1443, 1390, 1366, 1342,
1258, 1207, 1142, 1100, 1071, 1044, 948, 876, 821, 801, 762, 681 cm-; HRMS (ESI):
exact mass calculated for C1gH3405SiNa [(M+Na)+] 381.2068, found 381.2068.
(Z)-4-(Cyclohex-1-en-1-yl)-3-(diethoxy(methyl)silyl)but-3-en-2-ol. Prepared
OH analogously as a pale yellow oil (164 mg, 47 %). 'H NMR (400 MHz,
m@we CDCl3) 6 6.54 (s, 1H), 5.75 (m, 1H), 4.24 (m, 1H), 3.85-3.74 (m, 5H), 2.06
(m, 2H), 2.00 (m, 2H), 1.68-1.50 (m, 4H), 1.36 (d, J = 6.6 Hz, 3H), 1.24 (m,
6H), 0.24 (s, 3H); 13C (101 MHz, CDCI3) 6 147.0, 139.5, 136.6, 126.6, 75.5, 58.3, 58.2, 28.1,
25.4,24.7,22.5,21.9, 18.1, -2.5; FTIR (thin film): ¥ 3448, 2971, 2925, 2833, 1597, 1438,
1390, 1364, 1294, 1255, 1164, 1102, 1070, 942, 895, 859, 838, 797, 756, 730, 684 cm-1;
HRMS (ESI): exact mass calculated for CisH2803SiNa [(M+Na)*] 307.1700, found
307.1702.
(Z)-3-(Diethoxy(methyl)silyl)-2-methyl-6-phenylhex-3-en-2-ol. Prepared
oH analogously as a colorless oil (180 mg, 90 %). 'H NMR (400 MHz,
M CDClz) 6 7.31-7.25 (m, 2H), 7.21-7.15 (m, 3H), 6.21 (t, /= 7.5 Hz, 1H),
S 4.32 (s, OH), 3.77 (m, 4H), 2.69 (m, 2H), 2.54 (m, 2H), 1.35 (s, 6H),
1.23 (t, ] = 6.8 Hz, 6H), 0.22 (s, 3H); 13C (101 MHz, CDCl3) 6 143.9, 141.5, 140.7, 128.5,



128.3, 125.9, 74.0, 58.2, 36.1, 33.2, 30.1, 18.1, -1.9; FTIR (thin film): ¥ 3497, 3086, 3063,
3027, 2972, 2926, 2883, 1605, 1496, 1482, 1454, 1390, 1369, 1294, 1258, 1209, 1163,
1100, 1069, 998, 944, 881, 790, 752, 698 cm1; HRMS (ESI): exact mass calculated for
C18H3003SiNa [(M+Na)+] 345.1856, found 345.1857.
(Z)-4-(2-(Diethoxy(methyl)silyl)-3-hydroxy-3-methylbut-1-en-1-yl)benzaldehyde.
OH Prepared analogously as a yellow oil that has to be used without
. m e delay (118 mg, 88 %). tH NMR (400 MHz, CDCls) 8 10.00 (s, 1H),
7.83 (m, 2H), 7.47 (m, 2H), 7.31 (s, 1H), 4.44 (s, OH), 3.72 (m, 4H),
1.49 (s, 6H), 1.16 (t, / = 7.0 Hz, 6H), -0.05 (s, 3H); 13C (101 MHz, CDCl3) § 191.8, 150.8,
145.6, 139.9, 135.2, 129.31, 129.16, 74.9, 58.4, 30.5, 18.0, -2.0; FTIR (thin film): ¥ 3483,
2973, 2927, 2884, 2838, 2733, 1697, 1602, 1565, 1482, 1443, 1389, 1363, 1305, 1260,
1208, 1166, 1102, 1067, 949, 889, 866, 813, 794, 777, 758, 688 cm-1; HRMS (ESI): exact
mass calculated for C17H2604SiNa [(M+Na)+*] 345.1493, found 345.1495.

Copper(I)-Mediated Methylation and Allylation of Alkenylstannanes

Pd(PPh3z), (5 mol%)
OH (BuyN)OP(O)Ph, (1.1 equiv) OH

MGW\Q DMF; then Mel (1.5 equiv) Me N
SnBus CuTC (1.05 equiv), RT, 60 min Me

92% (Me/H = 97:3)

Representative Procedure for the C-Methylation of Alkenylstannanes. Method A
(Copper/Palladium Co-Catalysis): (E)-4-Methyl-1-phenylnon-4-en-3-ol (7). To a
clear, colorless solution of (Z)-1-phenyl-4-(tributylstannyl)non-4-en-3-ol (6)
(254 mg, 501 pmol) and (Ph2POz)NBus (250 mg, 544 pmol) in DMF (2.5 mL) at
ambient temperature was added Pd(PPhz)s+ (30.0 mg, 26 pumol, 5 mol%) and the
resulting yellow mixture was stirred until complete dissolution had occurred,
usually ca. 5 min. After that time, Mel (48 pL, 770 umol) was added, immediately
followed, within max. 30 seconds, by CuTC (100 mg, 524 umol). The resulting black

suspension was stirred for 0.5 h before the reaction was quenched by the addition



of EtsN (ca. 0.1 mL). The mixture was diluted with tert-butyl methyl ether (30 mL),
poured on a mixture of 25% aqueous NH4+OH/sat. aqueous NH4Cl solution (1:9,
20 mL), the phases were separated and the bright blue aqueous phase extracted
with tert-butyl methyl ether (2 x 30 mL). The combined organic extracts were
dried over NazSOy, filtered and concentrated under reduced pressure. Purification
of the residue by flash chromatography (EtOAc/hexane 10:90 to 20:80; step
gradient) afforded the methylated product 7 (107 mg, 92%) as a faintly yellowish
oil with a methylation/protodestannation ratio of 7:8 = 97:3, as determined by H
NMR and GCMS. 'H NMR (400 MHz, CDCls): § 7.32-7.25 (m, 2H), 7.23-7.16 (m, 3H),
5.41 (t,/=7.1 Hz, 1H), 4.02 (t, ] = 6.7 Hz, 1H), 2.71-2.55 (m, 2H), 2.04 (q,/ = 7.0 Hz,
2H), 1.95-1.79 (m, 2H), 1.63 (s, 3H), 1.46 (br s, 1H), 1.40-1.26 (m, 4H), 0.91 (app. t,
J=7.1Hz, 3H); 3CNMR (101 MHz, CDCIl3): 6 142.1 (CR4), 136.7 (CR4), 128.4
(2 x CH), 128.3 (2 x CH), 127.3 (CH), 125.7 (CH), 77.4 (CH), 36.5 (CH2), 32.2 (CH2),
31.7 (CHz), 27.2 (CHz), 22.4 (CH2), 14.0 (CH3), 11.2 (CHz3); FTIR (thin film): v 3348,
3027, 2955, 2927, 2858, 1496, 1455, 1378, 1298, 1052, 1030, 998, 918, 851, 747,
698 cm-1; HRMS (ESI): exact mass calculated for CisH240Na [(M+Na)*] 255.1719,
found 255.17109.

OH (BuyN)OP(O)Ph, (1.1 equiv) OH

Mev\/\H\/\Q DMSO; then Mel (3 equiv) Me N
SnBug CuTC (1.05 equiv), RT, 60 min Me

85% (Me/H = 99:1)

Representative Procedure for the Methylation of Alkenylstannanes. Method B
(CuTC Only): (E)-4-Methyl-1-phenylnon-4-en-3-0l (7). To a clear, colorless
solution of (Z)-1-phenyl-4-(tributylstannyl)non-4-en-3-ol (6) (254 mg, 501 pmol)
and (Ph2PO2)NBu4 (250 mg, 544 umol) in DMSO (2.5 mL) at ambient temperature
was added Mel (95 uL, 1500 umol), immediately followed, within maximum 30
seconds, by CuTC (100 mg, 524 umol). The resulting black suspension was stirred

for 1 hour before the reaction was quenched by the addition of EtsN (ca. 0.1 mL).



The mixture was diluted with tert-butyl methyl ether (30 mL) and poured on a
mixture of 25% aqueous NH4OH/sat. aqueous NH4Cl solution (1:9, 20 mL). The
phases were separated and the clear, bright blue aqueous phase was extracted
with tert-butyl methyl ether (2 x 30 mL). The combined organic extracts were
dried over NazSOy, filtered and concentrated under reduced pressure. Purification
of the residue by flash chromatography (EtOAc/hexane 10:90 to 20:80; step
gradient) afforded the desired methylated product 7 (99.4 mg, 85%) as a colorless
oil with a methylation/protodestannation ratio 7:8 = 99:1, as determined by H

NMR and GCMS. Analytical and spectral data as described above.

(E)-2,3-Dimethyl-6-phenylhex-3-en-2-0l. Prepared according to method B as a
Me Me colorless oil (78.2 mg, 76%) with a methylation/protodestannation
\Me OH  ratio of 94:6, as determined by 1H NMR and GCMS.

The same product was prepared according to method A as a colorless
oil (89.8 mg, 88%) with a methylation/protodestannation ratio of 79:21, as determined
by 1H NMR and GCMS. 'H NMR (400 MHz, CDClz): 6 7.33-7.27 (m, 2H), 7.24-7.18 (m, 3H),
5.58 (td,/=7.1,1.3 Hz, 1H), 2.71 (dd, ] = 8.8, 6.8 Hz, 2H), 2.36 (app. q, / = 7.4 Hz, 2H), 1.63
(br s, 4H), 1.33 (s, 6H); 13C NMR (101 MHz, CDCI3): § 142.1 (CR4), 141.9 (CR4), 128.4
(2 x CH), 128.1 (2 x CH), 125.6 (CH), 121.1 (CH), 73.3 (CR4), 35.8 (CH2), 29.8 (CH2), 28.8
(2 x CH3), 12.6 (CHz); FTIR (thin film): v 3384, 3026, 2974, 2927, 2858, 1603, 1496,
1453, 1370, 1258, 1136, 1075, 1030, 1001, 935, 850, 746, 697 cm-1; HRMS (ESI): exact
mass calculated for C14H200Na [(M+Na)*] 227.1406, found 227.1404.
(3E,6E)-6-Methylundeca-3,6-dien-5-0l. Prepared according to method B as a colorless

Me oil (65.8 mg, 72%) with a methylation/protodestannation ratio
Mew\(vm of 95:5, as determined by 'H NMR and GCMS. H NMR (400 MHz,
> CDCl3): 6 5.72 (dtd, J = 15.4, 6.3, 1.2 Hz, 1H), 5.46 (ddt, J = 15.4,

6.8, 1.5 Hz, 2H), 4.45 (d, /] = 6.5 Hz, 1H), 2.13-1.98 (m, 4H), 1.59 (s, 3H), 1.56 (br s, 1H),
1.39-1.24 (m, 4H), 0.99 (t, /] = 7.5 Hz, 3H), 0.89 (t, J = 7.1 Hz, 3H); 13C NMR (101 MHz,
CDClz): 6 136.3 (CR4), 133.9 (CH), 130.0 (CH), 126.3 (CH), 78.2 (CH), 31.7 (CH2), 27.3
(CH2), 25.3 (CH2), 22.4 (CHz), 14.0 (CH3), 13.4 (CH3), 12.1 (CHz3); FTIR (thin film): v 3352,



2959, 2926, 2872, 2857, 1459, 1378, 1297, 1084, 1004, 965, 850 cm-1; HRMS (ESI): exact
mass calculated for C12H220Na [(M+Na)+] 205.1563, found 205.1563.
(E) - 1 - (Cyclohex-1-en-1-yl) - 2,4 - dimethylpent - 1 - en -3-ol. Prepared according to
OH method B as a colorless oil (76.8 mg, 79%) with a methylation/proto-
m'we destannation ratio of 90:10, as determined by !H NMR and GCMS.
1H NMR (400 MHz, CDCl3): 6 5.73 (br s, 1H), 5.59 (app. dt, / = 3.9, 2.0 Hz,
1H), 3.58 (d, / = 8.1 Hz, 1H), 2.09 (dq, / = 6.6, 2.7 Hz, 4H), 1.82-1.72 (m, 1H), 1.74 (d, ] =
1.2 Hz, 3H), 1.67-1.53 (m, 5H), 0.98 (d, / = 6.6 Hz, 3H), 0.80 (d, J = 6.8 Hz, 3H); 13C NMR
(101 MHz, CDCls): 6 136.1 (CR4), 134.8 (CR4), 129.9 (CH), 127.1 (CH), 84.7 (CH), 31.3
(CH), 29.3 (CH2), 25.6 (CH2), 22.9 (CH2), 22.2 (CHz), 19.5 (CH3), 18.6 (CHz), 13.2 (CH3);
FTIR (thin film): v 3387, 2925, 2869, 2833, 1447, 1379, 1365, 1295, 1242, 1169, 1132,
1009, 923, 885, 801 cm-1; HRMS (ESI): exact mass calculated for C13H220Na [(M+Na)*]
217.1563, found 217.1563.
(E)-4-(3-Hydroxy-2,3-dimethylbut-1-en-1-yl) benzonitrile. Prepared according to
N method B as a colorless oil (87.2mg 86%) with a
Mew methylation/protodestannation ratio of 99:1, as determined by 'H
Me” oH NMR and GCMS. 1H NMR (400 MHz, CDCI3): 6§ 7.59 (d, J = 8.4 Hz, 2H),
7.32 (d, ] = 8.1 Hz, 2H), 6.69 (d, /= 1.6 Hz, 1H), 1.87 (d, /= 1.3 Hz, 3H), 1.70 (s, 1H), 1.43
(s, 6H); 13C NMR (101 MHz, CDCl3): § 148.0 (CR4), 143.4 (CR4), 131.8 (2 x CH), 129.6
(2 x CH), 121.1 (CH), 119.1 (CR4), 109.5 (CR4), 73.9 (CR4), 28.9 (2 x CH3), 14.7 (CH3);
FTIR (thin film): v 3430, 2975, 2931, 2871, 2226, 1642, 1603, 1502, 1462, 1446, 1408,
1363, 1240, 1211, 1170, 1115, 959, 941, 879, 821 cm-!; HRMS (ESI): exact mass
calculated for C13H1sNONa [(M+Na)+*] 224.1046, found 224.1044.
(E)-7-Hydroxy-6-methyl-9-phenylnon-5-enenitrile. Prepared according to method B
Me as a colorless oil (98.8 mg, 81%) with a methylation/protode-
N7 Z I stannation ratio of 99:1, as determined by H NMR and GCMS.
1HNMR (400 MHz, CDClz): § 7.24-7.16 (m, 2H), 7.14-7.09 (m,
3H), 5.29 (app. tp, J = 7.3, 1.2 Hz,1H), 3.96 (t, ] = 6.6 Hz, 1H), 2.62 (ddd, ] = 13.8, 9.4, 6.4
Hz, 1H), 2.52 (ddd, j = 13.8, 9.1, 6.9 Hz, 1H), 2.27 (t, /= 7.1 Hz, 2H), 2.15 (app.q,/ = 7.3
Hz, 2H), 1.79 (dddd, J = 9.2, 6.8, 6.1, 4.9 Hz, 2H), 1.67 (p, J = 7.2 Hz, 2H), 1.58 (app. t,J =
1.1 Hz, 3H), 1.48 (br s, 1H); 13C NMR (101 MHz, CDCI3): 6 141.8 (CR4), 139.6 (CR4), 128.4



(4 x CH), 125.8 (CH), 123.7 (CH), 119.7 (CR4), 76.9 (CH), 36.6 (CH2), 32.1 (CHz), 26.4
(CH2), 25.1 (CHz), 16.6 (CH2), 11.7 (CHz); FTIR (thin film): v 3428, 3026, 2929, 2860,
2247, 1603, 1495, 1454, 1304, 1156, 1055, 1030, 1008, 918, 870, 749, 700 cm-1; HRMS
(ESI): exact mass calculated for C1¢H21NONa [(M+Na)*] 266.1515, found 266.1514.
(E)-1-Cyclohexyl-2-methylhept-2-en-1-0l. Prepared according to method B as a
OH colorless oil (86.4 mg, 82%) with a methylation/protodestannation
M: " ratio of >99:1, as determined by 'H NMR and GCMS. 'H NMR
(400 MHz, CDCl3): 6 5.32 (ddq, J = 8.3, 5.8, 1.2 Hz, 1H), 3.61 (d, J =
8.3 Hz, 1H), 2.05-1.96 (m, 3H), 1.80-1.60 (m, 3H), 1.57 (app. q, J = 1.0 Hz, 3H), 1.48-1.07
(m, 10H), 0.99-0.78 (m, 5H); 13C NMR (101 MHz, CDCl3): 6 135.9 (CR4), 128.3 (CH), 83.3
(CH), 40.6 (CH), 31.7 (CHz), 29.6 (CH2), 29.3 (CH2), 27.2 (CH2), 26.5 (CHz), 26.2 (CHz),
26.0 (CH2), 22.4 (CHz), 14.0 (CHs), 11.1 (CH3z); FTIR (thin film): v 3360, 2955, 2920, 2851,
1449, 1378, 1306, 1290, 1260, 1206, 1081, 1054, 1008, 891, 851 cm-1; HRMS (ESI): exact
mass calculated for C14H260Na [(M+Na)+] 233.1876, found 233.1873.
(E) - 4 - (3-Hydroxy - 2,3 - dimethylbut-1-en-1-yl)benzaldehyde. Prepared according
OH to method B as a colorless oil (87.1mg 85%) with a

Me
Mem methylation/protodestannation ratio of 98:2, as determined by 'H
Me O
NMR and GCMS.

H
The same compound was prepared according to method A as a colorless oil (82.9 mg,

81%) with a methylation/protodestannation ratio of 98:2, as determined by 'H NMR and
GCMS. 'H NMR (400 MHz, CDClz): §9.95 (s, 1H), 7.80 (d, J = 8.3 Hz, 2H), 7.37 (d,
J=8.2 Hz, 2H), 6.71 (s, 1H), 1.97 (s, 1H), 1.89 (d, J = 1.4 Hz, 3H), 1.43 (s, 6H); 13C NMR
(101 MHz, CDCl3): 6§ 191.9 (CH), 147.7 (CR4), 145.1 (CR4), 134.1 (CR4), 129.5 (4 x CH),
121.5 (CH), 73.8 (CR4), 28.9 (2 x CH3), 14.8 (CH3); FTIR (thin film): v 3434, 2974, 2930,
2831, 2735, 1687, 1646, 1599, 1563, 1462, 1445, 1416, 1362, 1306, 1212. 1166, 1112,
978, 959, 941, 879, 825, 788, 745 cm-1; HRMS (ESI): exact mass calculated for
C13H1602Na [(M+Na)+*] 227.1042, found 227.1041.
Ethyl (2E,5E)-4-hydroxy-3,5-dimethyldeca-2,5-dienoate. Prepared according to
OH method B as a colorless oil (99.5mg, 83%) with a
Me

OFt
\ Z methylation/protodestannation ratio of 97:3, as determined by
Me Me O



1H NMR and GCMS.
The same compound was prepared according to method A as a colorless oil (106 mg,
88%) with a methylation/protodestannation ratio of 95:5, as determined by 'H NMR and
GCMS. 1H NMR (400 MHz, CDCl3): § 6.08 (p,/=1.4 Hz, 1H), 5.53 (t,/ = 7.2 Hz, 1H), 4.44 (s,
1H), 4.15 (qd, J = 7.1, 1.3 Hz, 2H), 2.04 (q, / = 7.3 Hz, 2H), 1.99 (d,/ = 1.4 Hz, 3H), 1.87 (d, ]
= 2.6 Hz, 1H), 1.49 (d, ] = 1.2 Hz, 3H), 1.41-1.22 (m, 7H), 0.89 (t, / = 7.1 Hz, 3H); 13C NMR
(101 MHz, CDCls): 6 166.9 (CR4), 157.7 (CR4), 133.7 (CR4), 130.3 (CH), 115.0 (CH), 81.6
(CH), 59.7 (CH2), 31.5 (CH2), 27.4 (CHz), 22.3 (CH2), 15.5 (CH3), 14.3 (CH3), 13.9 (CH3),
11.1 (CHz); FTIR (thin film): v 3475, 2957, 2928, 2859, 1716, 1698, 1446, 1367, 1342,
1280, 1211, 1144, 1042, 995, 892 cm-1; HRMS (ESI): exact mass calculated for
C14H2403Na [(M+Na)*] 263.1618, found 263.1615.
(E)-2-Bromo-5-methylundeca-1,5-dien-4-ol. Prepared according to method B as a
on B colorless oil (94.5mg, 72%) with a methylation/protode-
Me/\/\/M stannation ratio of 97:3, as determined by 'H NMR and GCMS.
e 1H NMR (400 MHz, CDCI3): 6§ 5.68 (q,/ = 1.2 Hz, 1H), 5.53-5.47 (m,
2H), 4.35 (dd, J = 8.1, 5.0 Hz, 1H), 2.68-2.56 (m, 2H), 2.01 (q, / = 7.2 Hz, 2H), 1.68 (br s,
1H), 1.63 (s, 3H), 1.40-1.22 (m, 6H), 0.88 (t, J = 6.8 Hz, 3H); 13C NMR (101 MHz, CDCl3): 6
135.2 (CR4), 130.7 (CR4), 127.8 (CH), 119.3 (CH2), 74.9 (CH), 47.4 (CH2), 31.5 (CH2), 29.1
(CH2), 27.5 (CH2), 22.6 (CH2), 14.1 (CH3), 11.6 (CHz); FTIR (thin film): v 3379, 2956,
2924, 2856, 1632, 1458,1378,1300,1200,1115,1017, 885,570 cm-1; HRMS (ESI): exact
mass calculated for C12H210BrNa [(M+Na)*] 283.0668, found 283.0665.
(E)-6-Chloro-2-methylhex-2-en-1-o0l. Prepared according to method B as a colorless oil
Me (49.8 mg, 67%) with a methylation/protodestannation ratio of 98:2,
G as determined by 'H NMR and GCMS. 'H NMR (400 MHz, CDCls): &
5.37 (tdd, ] = 7.3, 2.6, 1.3 Hz, 1H), 3.99 (s, 2H), 3.52 (t, / = 6.6 Hz, 2H), 2.19 (q, / = 7.1 Hz,
2H), 1.83 (p, /] = 6.7 Hz, 2H), 1.68 (br s, 1H), 1.67 (s, 3H); 13C NMR (101 MHz, CDCl3): 6
136.3 (CR4), 123.9 (CH), 68.7 (CHz), 44.5 (CH2), 32.2 (CH2), 24.7 (CHz), 13.7 (CHz); FTIR
(thin film): v 3322, 2935, 2917, 2862, 1443, 1385, 1346, 1308, 1287, 1230, 1065, 1038,
1007, 861, 844, 746, 723 cm-1; HRMS (ESI): exact mass calculated for C7H130(35Cl)Na
[(M+Na)*] 171.0547, found 171.0547.



(E)-2-(7-Hydroxy-6-methyl-9-phenylnon-5-en-1-yl)isoindoline-1,3-dione. Prepared

o according to method B as a colorless oil (144 mg, 76%) with a
" methylation/protodestannation ratio of 96:4, as determined

N

M: o by 'H NMR and GCMS. 1H NMR (400 MHz, CDCls): 6 7.83 (dd, J
=5.4,3.1 Hz, 2H), 7.70 (dd, J = 5.5, 3.1 Hz, 2H), 7.29-7.24 (m, 2H), 7.20-7.14 (m, 3H), 5.37
(t,J = 7.1 Hz, 1H), 4.01 (t, /= 6.7 Hz, 1H), 3.68 (t, / = 7.3 Hz, 2H), 2.67 (ddd, J = 13.8, 9.8,
6.2 Hz, 1H), 2.57 (ddd, J = 13.9, 9.5, 6.5 Hz, 1H), 2.09 (br q, /] = 7.4 Hz, 2H), 1.94-1.75 (m,
2H), 1.74-1.63 (m, 3H), 1.62 (s, 3H), 1.43 (p, J = 7.4 Hz, 2H); 13C NMR (101 MHz, CDCl3): 6
168.4 (2 x CR4), 142.1 (CR4), 137.6 (CR4), 133.8 (2 x CR4), 132.1 (2 x CH), 128.4 (2 x CH),
128.3 (2 x CH), 126.2 (CH), 125.7 (CH), 123.1 (2 x CH), 77.3 (CH), 37.8 (CH2), 36.4 (CHz),
32.1 (CHz), 28.0 (CH2), 26.9 (CH2), 26.5 (CHz), 11.3 (CH3); FTIR (thin film): v 3467, 3061,
3026, 2937, 2859, 1770, 1705, 1604, 1495, 1467, 1453, 1437, 1396, 1369, 1337,.1188,
1037, 920, 892, 867, 749, 719, 700 cm-1; HRMS (ESI): exact mass calculated for

C24H27NOsNa [(M+Na)+*] 400.1883, found 400.1880.

(E)-5-Methyl-1-phenyldec-5-en-3-ol. Prepared from (Z)-1-phenyl-5-
OH Me (tributylstannyl)dec-5-en-3-0l (86:15 mixture of pro-
X

® ximal/distal vinyl stannane, 261 mg, 501 pmol) according to
method A as a faintly yellowish oil (85:15 mixture of proximal/distal product, 103 mg,
84%) with a methylation/protodestannation ratio of 92:8, as determined by 'H NMR and
GCMS. 1H NMR (87:13 mixture of proximal/distal product, only resonances of the major
isomer are reported, 400 MHz, CDCl3): § 7.33-7.26 (m, 2H), 7.24-7.15 (m, 3H), 5.27 (tq, J
= 7.2, 1.3 Hz, 1H), 3.71 (dtd, ] = 9.6, 6.1, 3.7 Hz, 1H), 2.90-2.77 (m, 1H), 2.71 (dt, ] = 13.7,
8.1 Hz, 1H), 2.23 (dd, J = 13.2, 3.3 Hz, 1H), 2.12-1.96 (m, 3H), 1.85-1.66 (m, 3H), 1.62 (d, J
= 1.2 Hz, 3H), 1.40-1.24 (m, 4H), 0.95-0.85 (m, 3H); 3C NMR (87:13 mixture of
proximal/distal product, only resonances of the major isomer are reported, 101 MHz,
CDCI3): 6§ 142.3 (CR4), 131.6 (CR4), 129.2 (CH), 128.4 (2 x CH), 128.3 (2 x CH), 125.7 (CH),
67.7 (CH), 48.1 (CH2), 38.7 (CHz), 32.2 (CH2), 31.9 (CH2), 27.7 (CHz), 22.4 (CH2), 16.0
(CH3), 14.0 (CH3); FTIR (thin film): v 3375, 3062, 3026, 2954, 2925, 2857, 1603, 1495,
1454, 1380, 1266, 1181, 1079, 1050, 1029, 929, 840, 745, 698 cm-1; HRMS (ESI): exact
mass calculated for C17H3o0NO [(M+NH4)+*] 264.2322, found 264.2318.



(25R,3SR,E)-3,4-Dimethylnon-4-en-2-0l. Prepared from (2SR,3RS,Z)-3-methyl-4-
(tributylstannyl)non-4-en-2-ol (94:6 mixture of proximal/distal

Me OH

Me = ve Vinyl stannane, 224 mg, 503 pmol) according to method A as a

Me faintly yellowish oil (94:6 mixture of proximal/distal product,

72.2 mg, 84%) with a methylation/protodestannation ratio of 94:6, as determined by 1H
NMR and GCMS. 1H NMR (94:6 mixture of proximal/distal product, only resonances of
the major isomer are reported, 400 MHz, CDCI3): 6 5.21 (tp, /= 7.1, 1.3 Hz, 1H), 3.72 (p, ]
= 6.3 Hz, 1H), 2.08-1.96 (m, 3H), 1.57 (s, 3H), 1.47 (br s, 1H), 1.37-1.26 (m, 4H), 1.13 (d, J
= 6.3 Hz, 3H), 1.04 (d, /] = 7.0 Hz, 3H), 0.94-0.83 (m, 3H); 13C NMR (94:6 mixture of
proximal/distal product, only resonances of the major isomer are reported, 101 MHz,
CDCI3): 137.0 (CR4), 126.3 (CH), 69.2 (CH), 49.7 (CH), 31.9 (CH2), 27.4 (CH2), 22.4 (CH),
21.2 (CH3), 14.4 (CHz), 13.99 (CH3), 13.95 (CHz); FTIR (thin film): v 3362, 2959, 2926,
2873, 2859, 1455, 1372, 1298, 1249, 1157, 1081, 1026, 972, 952, 908, 850, 727 cm-1;
HRMS (ESI): exact mass calculated for C11H220Na [(M+Na)*] 193.1563, found 193.1563.
(1RS,2SR)-2-((E)-Hept-2-en-2-yl)cyclohexan-1-ol. Prepared from (1RS,2RS)-2-((Z2)-1-
(tributylstannyl)hex-1-en-1-yl)cyclohexan-1-ol (85:15 mixture of

OH
g (\/\/Me proximal/ distal vinyl stannane, 236 mg, 501 pmol) according to
"
Me method A as a faintly yellowish oil (87:13 mixture of proximal/distal

product, 59.7 mg, 61%) with a methylation/protodestannation ratio of 94:6, as
determined by 'H NMR and GCMS. 'H NMR (87:13 mixture of proximal/distal product,
only resonances of the major isomer are reported, 400 MHz, CDClz): 6 5.32 (ddd, ] = 8.6,
6.3, 1.5 Hz, 1H), 3.40 (td, /= 10.0, 4.2 Hz, 1H), 2.12-1.97 (m, 3H), 1.88-1.59 (m, 5H), 1.56
(d, /] = 1.3 Hz, 3H), 1.40-1.12 (m, 8H), 0.89 (t, /] = 7.1 Hz, 3H); 13C NMR (87:13 mixture of
proximal/distal product, only resonances of the major isomer are reported, 101 MHz,
CDClz): 135.3 (CR4), 128.6 (CH), 70.2, 56.3, 34.0, 31.9, 30.0, 27.4, 25.7, 24.9, 22.4, 14.0,
12.5; 6 142.3 (CR4), 131.6 (CR4), 129.2 (CH), 128.4 (2 x CH), 128.3 (2 x CH), 125.7 (CH),
67.7 (CH), 48.1 (CH2), 38.7 (CHz), 32.2 (CH2), 31.9 (CH2), 27.7 (CHz), 22.4 (CH2), 16.0
(CH3), 14.0 (CH3); FTIR (thin film): v 3441, 2954, 2926, 2856, 1449, 1379, 1352, 1270,
1132, 1106, 1063, 1042, 1008, 945, 843 cm-1; HRMS (ESI): exact mass calculated for
C13H250 [(M+H)+*] 197.1900, found 197.1899.



(1RS,25R)-2-((E)-Hept-2-en-2-yl)cyclopentan-1-ol. Prepared from (1RS,2RS)-2-((Z)-
OH Me 1-(tributylstannyl)hex-1-en-1-yl)cyclopentan-1-ol (85:15 mixture of
SN Me proximal/ distal vinyl stannane, 229 mg, 501 umol) according to
method A as a faintly yellowish oil (86:14 mixture of proximal/distal product, 60.4 mg,
66%) with a methylation/protodestannation ratio of 98:2, as determined by 'H NMR and
GCMS. 1H NMR (86:14 mixture of proximal/distal product, only resonances of the major
isomer are reported, 400 MHz, CDClz): § 5.25 (tp, /= 7.1, 1.3 Hz, 1H), 3.96 (q, / = 7.4 Hz,
1H), 2.24 (dt, /= 10.3, 7.8 Hz, 1H), 1.99 (ddt, = 12.8, 10.3, 7.3 Hz, 3H), 1.83-1.45 (m, 6H),
1.58 (s, 3H), 1.39-1.24 (m,4H), 0.89 (t, ] = 7.1 Hz, 3H); 13C NMR (86:14 mixture of
proximal/distal product, only resonances of the major isomer are reported, 101 MHz,
CDClz): 6 134.7 (CR4), 126.2 (CH), 75.7 (CH), 57.8 (CH), 33.6 (CH2), 32.0 (CH2), 28.2 (CHz),
27.6 (CHz2), 22.4 (CH2), 21.3 (CHz), 14.0 (CHs), 13.3 (CH3); FTIR (thin film): v 3336, 2955,
2926, 2871, 1453, 1378, 1341, 1299, 1247, 1151, 1086, 1050, 975, 937, 838, 727 cm-};
HRMS (ESI): exact mass calculated for C12H230 [(M+H)+*] 183.1743, found 183.1743.

(E)-7-Methyltetradec-7-ene-1,14-diyl dihexanoate. Prepared according to method A

0 Me
Hﬂcs)]\o/\MMS\/ O\H/C"’H“
0
determined by tH NMR and GCMS. tH NMR (400 MHz, CDCl3): 6§ 5.08 (t, /] = 6.7 Hz, 1H),
4.04 (t,] = 6.7 Hz, 4H), 2.27 (t,] = 7.5 Hz, 4H), 1.95 (app. q,/ = 7.7 Hz, 4H), 1.60 (tt,/ = 7.6,
4.1 Hz, 8H), 1.56 (s, 3H), 1.42-1.22 (m, 20H), 0.88 (t, J = 6.8 Hz, 6H); 13C NMR (101 MHz,
CDCl3): § 1739 (2 x CR4), 135.0 (CR4), 124.4 (CH), 64.3 (2 x CH2), 39.5 (CH2), 34.3
(2 x CH2), 31.3 (2 x CHz2), 29.7 (CH2), 28.87 (CH2), 28.83 (CH2), 28.6 (2 x CHz2), 27.78
(CHz), 27.74 (CH2), 25.83 (CH2), 25.80 (CHz), 24.7 (2 x CH2), 22.3 (2 x CHz), 15.8 (CH3),
13.9 (2 x CHz); FTIR (thin film): v 2954, 2928, 2857, 1735, 1463, 1381, 1355, 1244, 1169,
1099, 1067, 944, 889, 851, 729 cm-1; HRMS (ESI): exact mass calculated for C27Hs5004Na
[(M+Na)*] 461.3601, found 461.3605.

as a colorless oil (164mg  75%) with a

methylation/protodestannation ratio of >99:1, as



Copper(I)-Mediated Methylation and Allylation of Alkenylsilicates via

Brook-Rearrangement

OH Cul (3 equiv), LiOtBu (3 equiv) OSI(OEt),

Me% DMF/2-Me-THF, 0 °C to RT X Me\/\/\H\/\Q
Si(OEt); Mel (3 equiv), 3 h Me

69%

Representative Procedure: (E)-Triethyloxy((4-methyl-1-phenylnon-4-en-3-
yl)oxy)silane (10d). LiOtBu (0.9 M in 2-Me-THF, 0.33 mL, 300 umol) was added to a
suspension of Cul (58.0 mg, 305 pumol) in DMF (0.50 mL) at 0 °C, the cooling bath was
removed and the resulting dark brown solution was stirred at ambient temperature for
30 min. A solution of (Z)-1-phenyl-4-(triethoxysilyl)non-4-en-3-ol (9d) (38.0 mg,
99.8 umol) in DMF (0.6 mL) was added, immediately followed by Mel (19.0 pL,
305 umol). The resulting mixture was stirred until TLC control showed complete
conversion of the substrate before the reaction was quenched with EtsN (0.1 mL). The
mixture was diluted with tert-butyl methyl ether (30 mL) and poured into a mixture of
25% aqueous NH4OH/sat. aqueous NH4Cl solution (1:9, 10 mL). The aqueous phase was
extracted with tert-butyl methyl ether (2 x 30 mL), the combined extracts were washed
with brine (3 x) and then dried over NazS04, filtered and concentrated under reduced
pressure, and the residue was purified by flash chromatography (EtOAc/hexane 2:98 to
10:90; step gradient) to give the title compound (27.2 mg, 69%) as colorless oil. tH NMR
(400 MHz, CDCI3): 6 7.30-7.24 (m, 2H), 7.22-7.14 (m, 3H), 5.39 (t, / = 7.1 Hz, 1H), 4.27 (t,]
= 6.7 Hz, 1H), 3.82 (q,J = 7.0 Hz, 6H), 2.66-2.48 (m, 2H), 2.03 (q, / = 7.0 Hz, 2H), 1.99-1.89
(m, 1H), 1.82 (dddd, J = 13.3, 10.2, 6.5, 5.7 Hz, 1H), 1.61 (s, 3H), 1.39-1.28 (m, 4H), 1.21 (t,
J=7.0 Hz, 9H), 0.94-0.87 (m, 3H); 13C NMR (101 MHz, CDCl3): 6 142.4 (CR4), 135.7 (CR4),
128.4 (2 x CH), 128.2 (2 x CH), 127.1 (CH), 125.6 (CH), 78.7 (CH), 59.1 (3 x CH2), 37.3
(CHz2), 32.0 (CHz), 31.7 (CHz), 27.2 (CHz), 22.4 (CHz), 18.1 (3 x CHz), 14.0 (CHs), 10.9
(CH3); FTIR (thin film): v 3027, 2973, 2927, 1604, 1496, 1554, 1390, 1296, 1168, 1103,
1079, 965, 791 cm-1; HRMS (ESI): exact mass calculated for C22H3804SiNa [(M+Na)+*]
417.2432, found 417.2424.



(E)-Diethoxy(methyl)((4-methyl-1-phenylnon-4-en-3-yl)oxy)silane. The reaction
osioey,Me ~ Was performed analogously; the crude product was analytically
S pure (>98% by NMR, 54 mg, 91%). 1H NMR (400 MHz, CDCls) 6
" 7.30-7.24 (m, 2H), 7.21-7.14 (m, 3H), 5.37 (t, ] = 7.2 Hz, 1H),
4.21 (t,J = 6.7 Hz, 1H), 3.78 (qd, /] = 7.1, 2.8 Hz, 4H), 2.58 (m, 2H), 2.02 (m, 2H), 1.86 (m,
2H), 1.60 (s, 3H), 1.39-1.28 (m, 4H), 1.20 (t, /= 7.0 Hz, 6H), 0.90 (m, 3H), 0.09 (s, 3H); 13C
(101 MHz, CDCl3) 6 142.4,136.0, 128.4, 128.3,127.0, 125.6, 78.1, 58.22, 58.19, 37.5, 32.1,
31.7, 27.2, 22.4, 18.24, 18.22, 14.0, 10.92, -6.44; FTIR (thin film): ¥ 3086, 3063, 3027,
2958, 2926, 2874, 1742, 1604, 1496, 1454, 1389, 1334, 1295, 1262, 1167, 1102, 1075,
984, 957, 888, 824, 790, 767, 748, 698 cm1; HRMS (ESI): exact mass calculated for
C21H3603SiNa [(M+Na)*] 387.2326, found 387.2327.
(E)-7-((Diethoxy(methyl)silyl)oxy)-6-methyl-9-phenylnon-5-enenitrile. Prepared
osioetp,me  according to the general procedure as a colorless oil (26 mg, 76
\Me %). 1H NMR (400 MHz, CDCI3) 6 7.31-7.25 (m, 2H), 7.21-7.15 (m,
3H), 5.32 (t,/ = 7.1 Hz, 1H), 4.23 (t, ] = 6.5 Hz, 1H), 3.79 (m, 4H),
2.59 (m, 2H), 2.35 (t, /] = 7.2 Hz, 2H), 2.21 (m, 2H), 1.98-1.76 (m, 2H), 1.74 (t, ] = 7.2 Hz,
2H), 1.64 (s, 3H), 1.21 (td, / = 7.0, 0.8 Hz, 6H), 0.10 (s, 3H); 13C (101 MHz, CDCl3) 6 142.1,
139.0, 128.34, 128.29, 125.7, 123.4, 119.6, 77.5, 58.25, 58.22, 37.4, 32.0, 26.2, 25.2,
18.23, 16.5, 11.4, -6.5; FTIR (thin film): ¥ 3063, 3027, 2973, 2927, 2885, 2247, 1603,
1496, 1454, 1390, 1366, 1333, 1294, 1263, 1166, 1100, 1071, 985, 956, 889, 822, 788,
767, 750, 699 cm-l; HRMS (ESI): exact mass calculated for Cz1H33NO3SiNa [(M+Na)+*]
398.2122, found 398.2124.
Ethyl (2E,5E)-4-((diethoxy(methyl)silyl)oxy)-3,5-dimethyldeca-2,5-dienoate.

Na

OSi(OEt)Me  Prepared according to the general procedure as a colorless oil (28

T Tl > mg, 79 %). 'H NMR (400 MHz, CDCls) § 6.10 (qui, J = 1.4 Hz, 1H),

5.51 (t,/ = 7.1 Hz, 1H), 4.59 (s, 1H), 4.16 (q, / = 7.2 Hz, 2H), 3.77 (m, 4H), 2.03 (q, /= 7.1
Hz, 2H), 1.98 (s, 3H), 1.45 (s, 3H), 1.33 (m, 4H), 1.29 (t, /= 7.1 Hz, 3H), 1.20 (td, /= 7.1, 1.9
Hz, 6H), 0.89 (m, 3H), 0.10 (s, 3H); 13C (101 MHz, CDCI3) 6 167.1, 157.9, 133.5, 129.6,
114.9, 81.7, 59.6, 58.37, 58.34, 31.5, 27.4, 22.3, 18.18, 15.3, 14.3, 13.9, 10.7, -6.5; FTIR

(thin film): ¥ 2973, 2927, 2875, 1717, 1654, 1444, 1388, 1367, 1315, 1263, 1211, 1144,



1073, 1004, 957, 887, 826, 792, 763, 734 cm1; HRMS (ESI): exact mass calculated for
C19H3605SiNa [(M+Na)+] 395.2224, found 395.2224.
(E)-((4-(Cyclohex-1-en-1-yl)-3-methylbut-3-en-2-yl)oxy)diethoxy(methyl)silane.
osioen,me Prepared according to the general procedure as a colorless oil (26
A mg, 80 %). 'H NMR (400 MHz, CDCl3) 6 5.77 (s (br), 1H), 5.58 (m,
" 1H), 4.39 (q, /] = 6.4 Hz, 1H), 3.79 (qd, J = 7.0, 1.5 Hz, 4H), 2.09 (m,
4H), 1.76 (s, 3H), 1.60 (m, 4H), 1.27 (d, ] = 6.3 Hz, 3H), 1.21 (t, ] = 7.0 Hz, 6H), 0.11 (s,
3H); 13C (101 MHz, CDCl3) & 137.5, 135.0, 127.1, 126.7, 74.4, 58.23, 58.21, 29.2, 25.6,
23.0,22.8,22.2,18.24,18.23, 13.1, -6.5; FTIR (thin film): ¥ 2973, 2927, 2835, 1650, 1439,
1390, 1369, 1334, 1312, 1294, 1262, 1199, 1167, 1102, 1074, 991, 956, 880, 865, 825,
779 cm'l; HRMS (ESI): exact mass calculated for CicH3003SiNa [(M+Na)*] 321.1856,
found 321.1854
(E)-((2,3-Dimethyl-6-phenylhex-3-en-2-yl)oxy)diethoxy(methyl)silane. Prepared
OS(OEMe according to the general procedure; the crude product was pure
N enough for further use (55 mg, 99 %). 'H NMR (400 MHz, CDCls) &
e 7.30-7.24 (m, 2H), 7.21-7.15 (m, 3H), 5.50 (tq, / = 7.0, 1.3 Hz, 1H),
3.77 (q, J = 7.0 Hz, 4H), 2.66 (m, 2H), 2.32 (m, 2H), 1.60 (s, 3H), 1.38 (s, 6H), 1.21 (t, ] =
7.0 Hz, 6H), 0.10 (s, 3H); 13C (101 MHz, CDClz) 6 142.3, 141.6, 128.5, 128.2, 125.7, 121.1,
76.6, 58.0, 35.8, 29.9, 29.2, 18.2, 12.5, -4.7; FTIR (thin film): ¥ 3086, 3063, 3027, 2974,
2926, 2882, 1604, 1496, 1454, 1388, 1376, 1364, 1294, 1262, 1160, 1104, 1076, 1048,
995, 815, 778, 747, 698 cm'l; HRMS (ESI): exact mass calculated for Ci9H3203SiNa
[(M+Na)*] 359.2013, found 359.2015.
(E)-4-(3-((Diethoxy(methyl)silyl)oxy)-2,3-dimethylbut-1-en-1-yl)benzaldehyde.
OSI(OE,Me Prepared according to the general procedure as a colorless oil (20
X mg, 48 %). 1H NMR (400 MHz, CDClz) 6 9.99 (s, 1H), 7.84 (m, 2H),
> " 7.40 (m, 2H), 6.67 (s, 1H), 3.82 (q, /= 7.0 Hz, 4H), 1.90 (d, /= 1.3
Hz, 3H), 1.52 (s, 6H), 1.23 (t, / = 6.9 Hz, 6H), 0.17 (s, 3H); 13C (101 MHz, CDCl3) 6 191.9,
147.5, 145.4, 134.2, 129.60, 129.54, 121.6, 77.0, 58.2, 29.2, 18.3, 14.6, -4.7; FTIR (thin
film): ¥ 2975, 2927, 2881, 2825, 2734, 1720, 1698, 1649, 1602, 1566, 1507, 1482, 1443,

1415, 1388, 1364, 1304, 1263, 1246, 1212,1165, 1102, 1075, 1045, 1003, 981, 951, 876,



817,778, 732,708, 650 cm-1; HRMS (ESI): exact mass calculated for C1gH2904Si [(M+H)*]
337.1830, found 337.1831.

OH Cul (3 equiv), LiOtBu (3 equiv) OSi(OEt),Me

Me% DMF/2-Me-THF, 0 °C to RT Me N
Si(OEt),Me 3-chloro-2-methyl- Me

propen (3 equiv), 4 h, 85%

(E)-Diethoxy(methyl)((4-(2-methylallyl)-1-phenylnon-4-en-3-yl)oxy)silane. LiOtBu
(0.9 M solution in 2-Me-THF, 0.33 mL, 300 umol) was added to a suspension of Cul
(58.0 mg, 305 pmol) in DMF (0.50 mL) at 0 °C, the cooling bath was removed and the
resulting dark brown solution was stirred at ambient temperature for 30 min. A solution
of (Z)-4-(diethoxy(methyl)silyl)-1-phenylnon-4-en-3-ol (35.0 mg, 99.8 umol) in DMF
(0.6 mL) was added, followed — within maximum 30 seconds — by 3-chloro-2-
methylpropene (30 pL, 304 umol). The resulting mixture was stirred for 4 hours before
the reaction was quenched with EtsN (0.1 mL). The mixture was diluted with tert-butyl
methyl ether (30 mL), poured on a mixture of 25% aqueous NH4OH/sat. aqueous NH4Cl
solution (1:9, 10 mL), the phases were separated and the aqueous phase extracted with
tert-butyl methyl ether (2 x 30 mL). The combined organic layers were dried over
NazS0, filtered and concentrated under reduced pressure. Purification of the residue by
flash chromatography (EtOAc/hexane 1:99 to 5:95; step gradient) afforded the title
compound (34.2 mg, 85%) as colorless oil. tH NMR (400 MHz, CDCl3z): § 7.29-7.23 (m,
2H), 7.20-7.14 (m, 3H), 5.62 (t,] = 7.1 Hz, 1H), 4.74 (s, 1H), 4.69 (s, 1H), 4.28 (t, ] = 6.0 Hz,
1H), 3.81 (ttd, / = 7.0, 4.5, 2.3 Hz, 4H), 2.82 (d, J = 15.9 Hz, 1H), 2.71 (d, /= 15.9 Hz, 1H),
2.75-2.54 (m, 2H), 2.02 (td, / = 7.0, 3.4 Hz, 2H), 1.88-1.80 (m, 2H), 1.72 (s, 3H), 1.40-1.29
(m, 4H), 1.22 (td, J = 7.0, 1.6 Hz, 6H), 0.90 (t, / = 7.1 Hz, 3H), 0.11 (s, 3H); 13C NMR
(101 MHz, CDCI3): 6 143.3 (CR4), 142.6 (CR4), 137.2 (CR4), 128.5 (CH), 128.4 (2 x CH),
128.2 (2 x CH), 125.6 (CH), 110.9 (CH2), 75.9 (CH), 58.2 (2 x CH2), 38.2 (CH2), 35.5 (CHz),
32.0 (CHz), 31.8 (CHz), 27.6 (CH2), 22.9 (CH3), 22.5 (CHz2), 18.3 (2 x CH3), 14.0 (CH3), -6.4
(CH3); FTIR (thin film): v 3027, 2969, 2925, 1646, 1604, 1496, 14454, 1389, 1262, 1167,
1077987, 957, 890, 823, 792, 767, 748 cm-1; HRMS (ESI): exact mass calculated for
C24H4003SiNa [(M+Na)*] 427.2639, found 427.2636.



1H NMR (400MHz, CDCI3, RT)

OH

Me

Me

6'C

e

1.0

1.5

4.5

5.0

5.5

f1 (ppm)

7w —
86'€ET —

e’
ETLT~
89'1€

sree—~
1698~

6€°LL—

eLser
8TLTT -

TE8TT
Tv'82T N.
0L9€T —

T —

13C NMR (101 MHz, CDCI3, RT)

OH

Me

Me

50

T T
120 110 100

T
130

210

T
230

T
240

f1 (ppm)



I

Wavenumber cm-1

M h N
HSQC (400/101 MHz, CDCI3, RT) Lo
I ' 10
_ [ ] L
F20
. L
30
PR
° L
k40
I 50
60
70
. L
80
F90
100
OH 110
Me I
= 120
—_— ] [
00 Me I130
140
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
2 (ppm)
HUR-HA-003-10.0 01.07.2016
o
[ T T SIS J»in\‘\"”’“’*"”[v"."'n M
\\ Y gt v WM s )
\,\,»\ /l‘/\ﬁ% / | I v\
\\ 3 *"\’Ax i f U “f
\ /ol 'f'} | |
o \ I 5
o \ / \ ; =
il 2 ‘
\ 8 | |
: N
® 8| |
8 - =) | H
— [
9 \
8 \| 8
S || &
218 - U‘|
; |
[ g‘
& ©
8 - & €
n
~
l? T T T T T T
3500 3000 2500 2000 1500 1000 500

1 (ppm)



€CT—

€T —

ez
se H/
T~
67

697\

oLe
e
€Le

95°S
95°S
LS°S
8S'S
6S°S
09°S

1H NMR (400 MHz, CDCI3, RT)

Me Me

OH

Me

——

F

b

T

F

;

09

0°C

0C

0T

8T
6°T

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.0

S§TT —

8487 —
T8'6C
LLSE—

weL—

SO'TZT ~_
$9'S2T N

E€T'8CT
LE°8TT V.

88 TrT v

S0TrT

13C NMR (101 MHz, CDCI3, RT)

Me Me

OH

Me

70 60 50 40 30 20 10 O ~-10 -20 -30 -40

80

270 260 250 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

f1 (ppm)



i

M

h
HSQC (400/101 MHz, CDCI3, RT) Fo
10
— ]
k20
— a U 30
9 - b
k40
I 50
60
70
80
90
Me Me [ 100
S 110
— 5 M 120
—_— ° e r
o8 F130
] I 140
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
2 (ppm)
HUR-HA-084-11.0 24.08.2016
‘Co_, Wt - /MMM}‘M\"’\IM‘\'\’V\.{[M /\\/\\/V\
\, ™ 5 ~
\\ S ‘ml"," f V\/_vli‘“ B
/ N\ / A
/I | (-
\\// Nti ""-\! | \i“l ,“i‘\ A
/ A 1
B S| g HinW
1T : TR
© | | ] ™ ff
3 e g | VLl
| | 1,8 vy ‘ | l‘ |
o ! [ lo V1 | [ | ] ‘
= \ o | LU |
VO Q Q
B Wre s ‘” %I U
b | g N
— D
2o 5 8 (s
8 o - h 8
 ~
©
£
: |
2
s 3 |
= ©
N
~
(=2
n
o _
A g
5
©
8 T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

1 (ppm)



80
68°0
T6°0
460
660
To'T
6T
0E'T
TET
[401
€T
€T
bET
SET
9€'T N
98T
6S°T \
66°T
10T~
€0C
0T
0T
90T
0T
80C
60T
e

1H NMR (400 MHz, CDCI3, RT)

Me

Me

Me

OH

Fe0e

Fvoe

Frew
Foov

fo

0.0 -0.5

0.5

1.0

3.5 3.0 25 2.0

4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.0

[AX 8N
PPET ~—
86ET

6£7c —
szst—
1€t
697€ —

818, —

97921
L6621 —
98'EET ~_
TE9ET ~

13C NMR (101 MHz, CDCI3, RT)

Me

Me

Me

OH

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

240

f1 (ppm)



L M__Jm\

HSQC (400/101 MHz, CDCI3, RT)

09

Me

Me
OH

Me

10

r30

40

50

80

90

100

120

130

140

7.5 7.0 6.5 6.0

HUR-HA-090-11.0

Transmittance [%]

70

100

90

80

60

50

3352

2857

o~

3.5 3.0 2.5 2.0

e _-a\.«rm\,-r\,.».—\/""~‘\5VIA'\J\,V\:/\f}ﬁI"w‘M-‘,.\'_‘\(

965

1.5

1.0

0.5

31.08.2016

3500 3000

T T T
2500 2000 1500 1000
Wavenumber cm-1

500

1 (ppm)



1H NMR (400 MHz, CDCI3, RT)

Me

OH
Me Me

‘I\M T0°€
= 0°'S

—=

0.0 -0.5

0.5

1.0

3.5 3.0 25 2.0

4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.0

ST'ET ~
09°8T

6b°6T W
ST'TT~_
€67~
85's7
ST6T —
e

898 —

80°L21 —
£€6'621 —
PPET N
90°9€T —

13C NMR (101 MHz, CDCI3, RT)

Me

OH
Me Me

1 SRR ) SOOI | 11 1] ) RS

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

240

f1 (ppm)



Jn

Wavenumber cm-1

HSQC (400/101 MHz, CDCI3, RT) Lo
10
° F
— " 0 F20
_— Q
I ° L
° = 30
k40
I 50
60
70
80
® L
F90
OH 100
Me 110
I120
0 Me Me I
) I130
140
T T T T T T T T T T T T T T T T T T T T T T T T
6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5
f2 (ppm)
HUR-HA-088-12.0 29.08.2016
M
- S — N SR N
“ﬂ\ /’ \ /N V/\\;
\, / \'\‘ ;'/ ’ | A g S\
\ / \ | u‘,‘l\ in [\ i
\ / ‘\ ’ ,‘".“l ,‘""‘ h Hl! \ !
\\ / ‘ | IA’ M ‘\l\\ ‘\I ) ‘l | 'V. UI ,‘ e
o ./ | ‘ \I“\q‘ \ ‘ = ! \ If |
8 Fte Ay Iy
\ \ ‘ \\ V| = (i||Ve | 5
P \ ||' 3 l ‘| 3 o |
g ! Ai ‘ 9= I [ D o
& || \ 0d 8la = © 3
i }I Vo & o |[[®8
\ f 2 [ ©
Wil ‘ T |‘ l b
=] e ~ 0 |
&8 |k 38 |
8 bl = S
£ 1 |
£ |18 \
£ & |
2 [l
S
&k I \
|
|
g |
D
B l
o
©o
2
=]
o
n T T T T T T
3500 3000 2500 2000 1500 1000 500

1 (ppm)



1H NMR (400 MHz, CDCI3, RT) 2838 23 23R @
NN RN S 55 3
NN v Vol
=N
=~
Me
IVIe N
Me
OH
|
| |
I
B! g i
S § 5 838
4 3 3 B
T T T T T T T T T T T T T T T T T T T T T T
100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 00 -05
f1 (ppm)
13C NMR (101 MHz, CDCI3, RT) 5 8 R® 85 3 N 2 e
: e A ]2 2 o < <
L+ a8 d7 ] g & b
[ Vi Vil I

Me

M
® OH

T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)



10

20

r30

40

50

60

(wdd) 14

70

80

90

100

110

120

130

r 140

HSQC (101 MHz, CDCI3, RT)

Me

Me

Me
OH

[

0.5

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

8.0

f2 (ppm)

22.08.2016

HUR-HA-081-12.0

—— —— 0S¥
= — (6F
e —
" opg
< 11
JE-—Yy}
—oouies . BN — 128
—— — 68
= g ——— — 656 L6
_==gepr— blor YO0k
= Sl ———— Gl
o —_— o
24}
= o’
—— el
— T o,
= — 2051
< — €09l
k\- — <Y | ”
NJ
5
%
S ) — 9zze
W
(.
— — %
—~—— — ie6e
B
@
¢
AL
.
/@/
7y — oeve
-
! | T ! _
00l 06 om E 8 om

[%] souepiwsues |

500

1000

1500

2000

2500

3000

3500

Wavenumber cm-1



—
o
)

~
=
o
I
—n

62T
52

[4x4
S6°€~

%€ ﬁ
86'

9T’s

TES

1H NMR (400 MHz, CDCI3, RT)

Me

OH

40T
D90z
Ko

H/NO.N

H/mo.N

o

#ﬁoé

0°€
0T

0.0 -0.5

0.5

1.0

3.5 3.0 25 2.0

4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.0

S9TT —

7991 —

ez
v1°ST
sese )
TrZE —
1598 ~_

489 —

99'6TT —
99°€CT ~_
b8'SCT ~—

8E'8TE

8S°6ET ~—
P8IHPT —

13C NMR (101 MHz, CDCI3, RT)

Me

OH

Wwwm O A

230 220 210 200 1950 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

240

f1 (ppm)



HSQC (400/101 MHz, CDCI3, RT)

e

Me

OH

7.5 7.0 6.5 6.0

HUR-HA-091-12 FTIR.0

Transmittance [%)]

100

90

80

70

50

40

5.5 5.0

3.5

3.0 2.5

1304 — &,

008 =

1030

2.0

700 —

1.5

10

20

r30

40

50

r 60

70

80

90

100

110

120

130

140

02.09.2016

3500 3000

T
2500 2000
Wavenumber cm-1

T
1500

500

1 (ppm)



mN.OA

1H NMR (400 MHz, CDCI3, RT}

OH

Me

|

10T

66°0

0.0 -0.5

0.5

1.0

3.5 3.0 25 2.0

4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.0

oT’IT —
8661 —
6£°2C

66'ST /
81°9z /
0592 X
oz,
0£'62 \
6562 \
we

S5°0p —

LT€8 —

ST'8eT —

06'SET —

13H NMR (101 MHz, CDCI3, RT)

OH

Me

T PO NIRRT Y AN WA ER MSTMARION S0 PR Tn J | mewwwwmmwm

230 220 210 200 1950 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

240

f1 (ppm)



h

HSQC (400/101 MHz, CDCI3, RT)

OH

Me

10

20

r30

40

50

60

70

80

90

100

110

120

130

r 140

6.5 6.0 5.5 5.0

HUR-HA-119-12.0

Transmittance [%)]

8

90

80

70

60

50

33604\/

T
X
PSS LTSV "'\r'\vﬁw‘wm

Y

} ivar
|

1206

1306 — =
1260 —

1378 — ———_

1290

0.0 -0.5

08.11.2016

3500 3000

T
2500 2000
Wavenumber cm-1

1500

1000

500

1 (ppm)



1H NMR (400 MHz, CDCI38RT) 2R 88 N 588 @
o NN ONR 3 234 3
\ N SV
Me H
Me NS
Me” on
|
[ |
!
|
A L.

4 I Bt gy 7

& 5 8 8 88 M

S NI = ] S

T T T T T T T T T T T T T T T T T T T T T T T T T
115 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05
f1 (ppm)
13C NMR (101 MHz, CDCI3, RT) 5 RS 883 R 3 2 ©
& 58 B8 8 8 E
Vil o

Me N

M
® OH

70 60 50 40 30 20 10 O -10 -20 -30 -40

T T T T T T T T T T T T
270 260 250 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)



|

I

HSQC (400/101 MHz, CDCI3, RT)

Wavenumber cm-1

o
F10
L) b
I 20
3 § 30
40
I 50
I 60
F70
——— [
I 80
)
0 100
Me H k110
c Me Y L 120
Me »
_— ) 8 OH »130
_ |
F 140
—_—
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
2 (ppm)
HUR-HA-082-11.0 23.08.2016
8 — .
- [ - //.-\_A\»r—\/"*/" s/ S
\ /\w % \ ™
\ ; \ FAY. \ M
\ / ‘ /\'\J'v ) | [ | N f
\ / ol I ;LL}‘\ 0
\ / g 8 et ol il
n N/ “
\l/ g & v f"‘i |<::"W| | \‘” \,l
|9 | [
2 3 |M|(\I ‘ﬂ‘ gﬁco“" L‘| ‘ 8 ‘ "l ‘W A
& veE= el I N
[ I TR | 1) [
= Q| nn‘-}. al | U\\I'E
o g
8 A #" LIE
v A | -
- A M 23 |H‘
e | g8 IIJ g‘(\ |-
3 © ) o0 ‘ | @©
c 8 | i S |
£ ‘ - | | g
g o2 3
2 ‘ = @ | I
S = 9 |
- | %‘ [
! ©
o O w0
o | H S R
Q o
|
i
~
8 8
S
w
& e
o~
T T T T T T
3500 3000 2500 2000 1500 1000 500

1 (ppm)



wsuq
6801
0601
971
Fas
877 1
621
0E'T
e o
TET o
€T
€677
€677 ﬁ
€677
PET A
PET A
SET
6v'T
HADS
81
881
66T
66'T
102
€07
S0z
L0c

(454
€Ty
1494
184
Elnd
Elnd
8T’y
8T’y N.

vy —

18°S
€5°S W
SS°S
09
09
809
809
809

1H NMR (400 MHz, CDCI3, RT)

OH

OEt

Me

Me Me O

Fsoe

- Foor

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.0

4.5
f1 (ppm)

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

10.0

£9°65 —

€918 —

00°STT —

0€'0ET —
0L €ET —

€L°LST —

26'99T —

13C NMR (101 MHz, CDCI3, RT)

OH

OEt

Me

Me Me O

230 220 210 200 1950 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

240

f1 (ppm)



e

Wavenumber cm-1

HSQC (400/101 MHz, CDCI3, RT) Lo
0 10
b @ o I
20
>
®
E Fe) 30
40
50
60
70
0 80
90
100
110
— Me OEt i
N = k120
o Me Me O -130
140
T T T T T T T T T T T T T T T T T T T T T T
6.5 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
2 (ppm)
HUR-HA-085-11.0 24.08.2016
8 it ¥ ALY
o e VT Y Sy T T Y PR
= - — p= , ~
ral \ / \ Y PRy
/ | / | [ | /\ Nk I\
/ | f | [ l A [\ \ 'J
f | o Clal T\
N - | n o B
g | W NN I
e 0 \ ;‘A\ | |!| |/ ‘l ﬂ|| f'\ Iy J"‘ ‘I )
3 \ [ VLR f’i". ! .
M o ‘I e || L e s
| & gl P ®
lLy o~ | ~ @© \I
g | ‘ ‘ I < ‘ ‘.‘
P I~ |
0 |
B 5 ||
5 2 | g I
g & o e |
1| ©
g R I8 \
2 | &
s | 1
[ ‘ ‘
? : |
e H
| l
_ bl
3 ¢
o
3 T T T T T
3500 3000 2500 2000 1500 1000 500

1 (ppm)



1H NMR (400 MHz, CDCI3, RT)

OH Br

Me

Me

Fsoe

Fre

Fo0€
B60'1

0.0 -0.5

0.5

1.0

3.5 3.0 25 2.0

4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.0

SSTIT —
SOvVT —

ss'ze—
8b'LT~_
S0'67 ~
6V TE —

oLy —

68'vL —

STEIT —

18421
EL°0ET
LTSET ~

13C NMR (101 MHz, CDCI3, RT)

OH Br

Me

Me

Wmmmwwmmwm e

230 220 210 200 1950 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

240

f1 (ppm)



\

B\ N i

HSQC (400/101 MHz, CDCI3, RT)

OH Br

7.5 7.0

HUR-HA-096-11.0

Transmittance [%)]

70

100

90

80

60

50

6.5

3379

6.0 5.5 5.0 4.5 3.5 3.0 2.5 2.0

4.0
2 (ppm)

Ao )
e WA A

P e

1725 — <
By

2856 —
1632

2924

22.09.2016

3500

T T T
3000 2500 2000 1500
Wavenumber cm-1

500

1 (ppm)



TS€
(AR W
bS'E

66'€ —

SE'S
SE'S
SE'S
9€’S
9€'s
LE'S
LE'S
LES
8€'S
6€°S
6€'S
6E°S

1H NMR (400 MHz, CDCI3, RT)

T
@]

Cl

0.0

0.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5

10.5

f1 (ppm)

L9°ET —

wUve—

veze —

1S —

S§9'89 —

€6°€CT —

9T9ET —

13C NMR (101 MHz, CDCI3, RT)

T
@]

Cl

WWMWWWMWWWWWWW WMWWMWWMWWWWWWWWW

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

240

f1 (ppm)



e

HSQC (400/101 MHz, CDCI3, RT)

Lo
10
I-20
@ F
3 30
40
o |
+50
60
— 0 70
180
90
100
110
Me 120
4______== P L
cl /\/\/\/OH L 130
+140
T T T T T T T T T T T T T T T T T T T
5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5
f2 (ppm)
HUR-HA-118-12.0 27.10.2016
Q L Ao il
S v, el h'“'*‘"‘ﬂ\" “W‘, i,
’\n\\ IV Gl 4| wyw \\/ rh,v\
AN Ve
\ \
3 s/
\ / | |
0 | \ / \ \
o \ / x ’
\ I |
\ / | i ‘I
\ ! (
|
\ f | "Lul
—_ N I L |
8 w/ W
" g
2 o &
£ b
=
g ~
® >
Fig h
© 5
o
o
o
R T T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

1 (ppm)



=)
=
N
o

0=
8o
RN
)
T

69°L
oLL
0L’
T

1H NMR (400 MHz, CDCI3, RT)

0°€

T0'C

6T

10.5 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

11.0

f1 (ppm)

6CTT —

AN
26'9¢ 7
+0°8C \
eree
66798
wie’

STLL—

et
89'51 W
€zoet —
LT°8T1
66821 N
60°2€T \
EeT
s'cet
sozvr /-

Tv'89T —

13C NMR (101 MHz, CDCI3, RT)

OH

250 240 230 220 210 200 1950 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

260

f1 (ppm)



10

20

r30

40

50

60

(wdd) 14

70

80

90

100

110

120

130
r 140

HSQC (400/101 MHz, CDCI3, RT)

OH

°8

1

I

0.5

2.5 2.0 1.5 1.0

3.0

7.5 7.0 6.5 6.0 5.5 5.0 4.0
2 (ppm)

8.0

04.11.2016

HUR-HA-120-11.0

= ¢6l
<
T —198
=0 8
|- .
T se0l
_=—"Fn 80
=——ggr— CL}
5 — el
TTeem g
_— — — 96El
—— g8 — v
—— — vl z
AN
~— — b0l
< ————
o —— SoLk
ﬁ.‘.\f\\|i|‘f — 0LLb
|
i
H
3
3
{
{
T g6e
=
& 1908 Al
(
\
/,w — love
\
\
1 T T
00l 08 09 oy (014

[%)] @ouepwisues)

500

1000

1500

2000

2500

3000

3500

Wavenumber cm-1



LTL

ETL~E

TeL

HUR-HA-114-11 PROTON

OH Me

0°€

T
4.0

T
4.5

T
5.0

9.5

T
10.0

f1 (ppm)

L6°€T~
20'9T —
9€'2T—
8907~
06'1E
stze

T8 —

T8y —

€LL9—

os'szt
Nm.mNﬁW
:u.mNﬁ\
mﬁ.mNﬁ\
09'TET

LTTHT —

HUR-HA-114-11 CARBON

OH Me

N
@(\*W e
OH
AN
Me

230 220 210 200 1950 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

240

f1 (ppm)



A

Wavenumber cm-1

M A
HUR-HA-114-11 HSQC -0
10
— 0 ] L
20
— ° o |
(2]
E @ +40
P D L so
60
3 © 70
80
90
100
OH Me i
110
\ F
Me L 120
o I
— Lo} e 130
B - 140
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
7.5 7.0 6.5 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
2 (ppm)
HUR-HA-114-11.0 25.10.2016
8 - At “J"V‘j
S TR i RO AL G e PN
AN / Wa / I )
"~ I
- [ ‘ \ Fana! .
| all ] | AT Mo, M
g | | | WAV
° 0 SR g N \5. Vo)
8 - 8 || U gE bl WM
o Mt €7 | L8]y ¢V
2| | L= 2%l ®
|l g | | © ‘, |
| g ® | | g8
l‘ Q |.M ‘ o
| i 'R |
3 I, | e 2
—_ l‘| 5 o ©
2 I[ B \ S |
<
g %' i 2 l'
£ | o |
w0
£ R 9 2
= I
8 -
3 g
T T T T T T
3500 3000 2500 2000 1500 1000 500

1 (ppm)



1H NMR (400 MHz, CDCI3)

Me OH

Me

Me

Me

OH

H/OOHM
Mm
TNQN
To.m

0.0 -0.5

0.5

1.0

3.5 3.0 25 2.0

4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.0

S6°ET V

66°ET
Wt \

8T,
Le722 7/
Wi —
£6'TE ~

L6 —

TT69 —

0€°92T —

L6°9€T —

13C NMR (101 MHz, CDCI3)

Me OH

MGWMG

Me

OH
+
/\/\‘/\l)\

|

|

230 220 210 200 1950 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

240

f1 (ppm)



™ M FaN
HSQC (400/101 MHz, CDCI3) Lo
10
— ; 5 @ |
_= > 8 20
hd 30
e — @
B k40
=3 50
60
3 @ 70
80
90
100
Me OH i
/ 110
Me Me 120
-] Me L
g 130
140
T T T T T T T T T T T T T T T T T T T T T T
6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
2 (ppm)
HUR-HA-100-12.0 14.11.2016
8_ ’,\.\Maw.xw\,,\w\ o N/.fv»‘“-/‘vvm%v“ﬂ,%u“m\
\ //\‘\ ,‘MJ VKM\\\
\‘\\ / "r ;{ .‘!‘ M f‘\“u
g | \ | | | ‘ (1]
\ | | | nl ol M 1
\ ‘ | AV (A f
\ / | | [M I
/ A
X, | Il | i & |
o | v/ ’ (1 il
v i | R
-~ [IES] %
g | | Bl (|58 ‘|I\
8 | ‘ @ =i ‘ | 2
0 | \ } ‘ § l\ | I 12
—_ 0 »‘[ | ‘ 2 |
) i
8 | | ‘
e | ’ I \| §
£ S - ” \ L ’
E | ' L
E I 8 o !
= ‘ [ =5 |‘ ‘
o 8 |
‘ | & LS
I ig 8
I 8
o _ 3
~ Iy -
w0
2
&
2 - 2
o
o T T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

1 (ppm)



nw.mj L

-0.5

6T 1§21 ~

10

0Tt o L6'€T

9€'TT /

0.5

20

LTT 68T O

(11—

YLST~—

u

- €L
T.o €
> 1667~

1.0

A

€6'TE
= = L6'EE \

o
”
)
[
T

2.0

40

50

99'T - 0°€ €€95 —

60

€CT0L —

70

3
I
4.0

©
]
N

T
4.5

&
©
f1 (ppm)

o
T
o

T

5.0

110 100 90 80

120
f1 (ppm)

£rg - /80 S5°82T —

=)
]
"

C

T
5.5

EE'SET —

bE'S J

7.0

9.5

1H NMR (400 MHz, CDCI3, RT)
13 NMR (101 MHz, CDCI3, RT)

130

", )\/\/ ]
220 210 200 190 180 170 160 150 140

230

240



P

Wavenumber cm-1

PN
HSQC (400/101 MHz, CDCI3, RT) Lo
10
L 0 @
. 20
e R (>N r
b 30
P — =) 00 L
JR— & ®.. L
- k40
4 50
> L
60
© 70
80
90
100
110
‘“y, (,\/\/ Me 120
3 e Me 130
r 140
T T T T T T T T T T T T T T T T T T T T T T
5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
2 (ppm)
HUR-HA-115-13.0 02.11.2016
3 AP AR AN, 2 et ooV h;".v‘-’V’“‘y’v""-\\,".-wr\\ww_v-.,-»—~.
- g e P A o v e Al
S B { “ MmN i , "ﬁ"/ H“ ' ’\‘\'\ ‘41[‘ o w
\MJ/ \" ," Im N -\.I‘n \l,\,ﬂl ‘,‘I ; \ |
\ v | il
r \ ‘ P, | l
| | of | 0
I | LhL 88 e |
< ‘ | \ ~ | ‘ © ©
© | ‘_(\_l { vr8 o
5 | 9 olI® 8
8 il ! ey
‘ | | 0 -1
’ lw\‘ © (=}
- |
| oy o
L] 3 g
I r \’ bs ~
9 gw \
o |
§ © o U
]
£
; N
5 8
= ’ &
) ‘
~
i
|
©
(s
D
o | &
@
T T T T T T
3500 3000 2500 2000 1500 1000 500

1 (ppm)



507
680
160
0£'7 4
€T
€67 1
85T 1
69T 1
7as
LTy
8T ﬁ
€67

S6'T
96'T
96°T
16T
16"
86T
86T
00
007
102
102
20z
0
127
xady
x4 u
vTT

sz

€6'€
S6°E /
L6E~E

86~

=,

€S
€S
vT's
vT'S
vT's
ST's
ST's
ST'S
9T's
9T's
9T’s
LS
LaZ’s
&S
8¢S

HUR-HA-116-11 PROTON

Me

OH Me

..

16'T
0°€
0t

oo

/580

I

T0
180

0.0 -05

0.5

11.0 105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

11.5

8TET ~
0041 <~
6712~
ov'zz =
0927 ~_
€287
00'Z€ —
9s€e

1845 —

TSL—

wotr —

TULYET —

HUR-HA-116-11 CARBON

@
=

OH

Seanel

W@Mmm

230 220 210 200 1950 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

240

f1 (ppm)



HUR-HA-116-11 HSQC

OH Me

10

20

r30

40

50

60

70

80

90

110

T T T T T T

56 54 52 50 4.8

HUR-HA-116-11.0

T

46 44 42 40 38 36 34 3.2 3.0 28 26 24 22 20

T

T

T

T

T

— T T

f2 (ppm)

T

T T T T

T
1.8

T
1.6

—
1.4

T
1.2

T
1.0

02.11.2016

8 [ SR T,
b2 M\“\ St e
w\ //*\ ‘,/‘ v \
S\ -
“\‘ ; ﬂl I
\ / |
\‘
\ / |
8 B \\A/"‘ ‘
Lo
©®
&
I
£ |
88 |
< Il
£ | Nl 8
2 [ 8
= i %
|
5 ‘h
~ I}I
||
8
&
8
o
o~
o |
©
T T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

1 (ppm)



U
8804
0601
91
T
82’1 1
82'1
67T 1
0e'T
TE'T
€579
SET Y
LT
95T
85T y
65T
09T W
197
79T
€97
6T
v6'T—f
96'T \
86T
STz
ze
144

w0
Yo't W
90t

L0°S
80°S W
or's

1H NMR (400 MHz, CDCI3, RT)

Me
0] C5H11
5 Al
0

o)
CsH; 1)J\o

1°0C
10°€
w8

0%

LI T2

#vo.v

M\ L6'0

0.0 -0.5

0.5

1.0

3.5 3.0 25 2.0

4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.0

L8ET ~
T8'ST—
62T
L9%T
08°ST W
€8'ST
vLLT
8LLT
T9°'8C
€8'8C
£8°8C
06T
6C°TE
TEePe
bS'6E

Y9 —

Tver —

€0°SET —

TOELT —

13C NMR (101 MHz, CDCI3, RT)

O\H/CEH-H
o)

Me
5

230 220 210 200 1950 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

240

f1 (ppm)



M

Wavenumber cm-1

HSQC (400/101 MHz, CDCI3, RT) Lo
10
JR— 0 ® L
20
B —— ®
[ @ F
—_—— @ (=) % L 30
P o |
N © 40
50
60
P ® L
70
— [
80
90
100
0O Me 5 L 110
)‘I\ N @) CsH4q4
CsHy 4 O 120
S o 5 I
O L 130
I 140
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
54 52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 1.8 16 14 12 1.0 08 06 04 0.2
2 (ppm)
HUR-HA-105-13.1 17.10.2016
8 - S P S e e s N NP g i i,
- \: "/“’" *‘\ ,/_m\\ Fo £ Mo
1 / \ 1 /\ \ |
"\ [ | "\I‘
| | | ‘ v
o | ) ‘ 2 |
8 . 2
| i &
v
| I ‘ @©
)
o _| | ‘
) L[]
Wl| L ’
[
—_ [ 15
al e | &
8 |
 ~
© 1
%’
£ o & |
= o ‘
Q
i) |
[o)]
o
Q
A
0
o
8 T T T T T T
3500 3000 2500 2000 1500 1000 500

1 (ppm)



16°0
60 W
60

0E'T
[4s V

vET
9€'T
8€'T

6€°T
€T
SS'T
LS°T
65T
9T

6C°€
TeE W
€ee

1H NMR (400 MHz, CDCI3,

\N\ /

O, ONBuy

00’8

— 009

— 10t

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.5
f1 (ppm)

5.5 5.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.0

L9ET —

69°6T —
9T've —

8885 —

60°L2T
oLzt
Tzt

89'TET
LLTET %.

13C NMR (101 MHz, CDCI3, RT)

\ 7/

O, ONBuy

M WMMWWWMWMMMWWWWMWWW

230 220 210 200 1950 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

240

f1 (ppm)



P
So
BN
—
—

1H NMR (400 MHz, CDCI

Me

T
4.0

T
4.5

T
5.0

9.5

T
10.0

f1 (ppm)

oser "
bE'BT ~
06T~

TL0E~
e

S9'6€ —

€079 —

608 —

L6'S8 —

£8'STT ~_

9€°8¢T V.

Sb'8TT

8b THT —

13C NMR (101 MHz, CDCI3, RT)

OH

Me

230 220 210 200 190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10
f1 (ppm)

240



M

h
HSQC (400/101 MHz, CDCI3, RT) Lo
10
| ® L
° 20
—_— @
o © r30
® L a0
I 50
R 60
70
—— [
_ 80
F90
100
OH 110
é 120
&) Me L
%0 130
| 140
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 a5 tz.o ) 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
2 (ppm
HUR-HA-031-12.0 06.07.2016
o Y
L Y R e (WII i ’\‘J‘m“-'\'u\r\v.ﬂ\/-"\\‘ f
% /™ ' v I
. o \ [ r N
0 \ ) ,f 2 U I M | i F
) \ N ) | o [ AWl JIH \H
\ 4
\/ g | <|: ‘ . Al I
\/ | 1 5 LN n
S - | 5| ® H"“‘ |H
3 Bl | "" " L
© | [ o o) |
0 e |
g I Il If
_ || sl = I
‘3 A % s e | | ‘
8 R Il
59 ‘J“ '\|‘
58 I |
€ | ‘ ‘ | I
s s |
oo N ©
N~ 5 <+
@ g ~
& g
o |
~
0
©
o
©
T T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

1 (ppm)



91’9
L1°9
819
819
0z'9
0z'9
LUL
LTL
61°L
(ara
9L
&L
@ZL
8TL
6CL

1H NMR (400 MHz, CDCI3, RT)

OH

Me

SI'IBU3

~S0'81

00°0T
—00°Z

— 00T

—00C

— 00T

860

00T

[~ 00's

0.0 -0.5

0.5

1.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0

10.0

f1 (ppm)

90T~
L9€T~
SovT

852z
PoLT~
1767 —
TeEeE —
ove "
67°6€ ~_

6L —

0L'STT ~_
f43:744
SH'8TT >

LUTPT —
LTTPT s
0S°LbT —

13C NMR (101 MHz, CDCI3, RT)

OH

Me

SI'IBU3

230 220 210 200 1950 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

240

f1 (ppm)



119Sn NMR (149 MHz, CDCI3, RT)

-55.14

OH
Me x
SnBuj
N ol " " "
T T T T T T T T T T T
.00 50 0 -50 -100 -150 -200 -250 -300 -350 -4
f1 (ppm)
HUR-HA-076-12.0 15.08.2016
8 | Ty
= SR B s Ui Vo NV NG
N \ o~ YN
N > \‘(\\\ / |
N Y [ \ i A N
| H"I f .‘ l“ M| ‘\ v
/ Nl in |
8 2 ’ [ TR Wit o, W
© | [V ul Vo W
D 3 \ | I\A; ¥ I C|’ | ""| ‘ l | ﬂ ) “ | H
o el | b l\m\‘ e\f‘w al (11}
= ] © 2lo p= |
@ 8‘ 0!35 l r“‘,‘_m '\Ir‘ JI |I l‘““?
il 8 \Wg | ‘W
| g =0l
J ,‘8 = 2 [e2) \l “I ||
‘ | 2 £ 8 ||l 3
[=} ‘ M ﬁ‘ I\ | “’S
o [ror= 3
8 b 8 e
o | -~ ~
8 || 3
] <
E=1 -
: £
: |
s | 8
o | @
|
0
&l
|
o
2
o 3
o
n T T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1



s U
om.L
ﬁm.cg
0£'T
07 1
zeT
e
€1
veT
PE'T
SET
961 o
£
Zag
8b°T |
6¥'T
05T
s~
81'e
612
0ze
[ar4
we
we

€T
€L
vLT]
vLT
972
ot
87
8T
8,7
6.7
08z
087
]
28T 4
v8Z ]
¥8C

99
997
9%
29

89°%
89t |
69|
69
ot
ot
555
95
€25
vL's ]
[
[
[

———

9TL—

1H NMR (400 MHz, CDCI3, RT)

OH Br

AN

Me

90t

Loz
Toé o
[

00¢C

20T
60 | o
”

T T
10.0 9.5

T
10.5

61"
£9°8T ~

81T~

€8¢ —

00°TE —

686 —

65709 —

8b'6L — —

198 —

61°02T —

89821 —

OH Br

AN

Me

13C NMR (101 MHz, CDCI3, RT)

230 220 210 200 1950 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

240

f1 (ppm)



Wavenumber cm-1

HSQC (400/101 MHz, CDCI3, RT) Lo
10
2] L
o 120
©
JE— P 30
F40
— L 50
9 60
70
L ———— 5 [
E— 80
90
100
OH Br [ o
(] 4 120
_ Me F130
140
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f2 (ppm)
HUR-HA-074-12.0 16.08.2016
8 oA o Y ‘\A,fl‘ oy
P VAR »’W\-,\,\,L AP I‘ﬂ.ari VY | L -‘,‘,w,,_,.,_\ o
. » AP A v WasiW
\ AN /'/ m” | ( \ M A
W S \ i | A M iy M
\ J \ [ | | A ) { “ﬂ WM ,\‘\
A 7 ‘ 'f o | ‘ 4 ‘ | ""‘ I W, / I
\ / | Q | WO YA
\ / } | N n \“\ M I‘ ‘ ‘ | f |
\ / i | 1|
\ / ‘ K J ANEE W
\ | ‘ ’: l H‘ | | ﬂl (\ ‘ | i
0 WS \} \ I |
o Yoot/ ‘ o T | U‘H | ‘L
| ‘ 2 2 o | ©
[} [ i 5] | ‘ o
2 | "o || |
© [ | D < ‘
- ‘ ,‘ g =
g | - |
8 2 e
< 8 = |
.g o | o o | 8
B | 8 | =5}
@ ©
2 l
= ﬂ| &
ﬁ 2
B |
@© &8
&
8 T T T T T T
3500 3000 2500 2000 1500 1000 500

1 (ppm)



[l ad
186
[Ae]
S9°S
S9°S V.

ST9
ST9
&9
29
629
629

1H NMR (400 MHz, CDCI3, RT)

OH Br

Me

SI'IBU3

00'T

Foso
F160

0.0 -0.5

0.5

1.0

3.5 3.0 25 2.0

4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.0

[483 8N
99°ET ~
[
Y9TT~_
£v°LT

a4

oree >
69'1E
zve

€66 —

oL —

PEBTT —

08°0€T —

69'TYT —
eSS —

13C NMR (101 MHz, CDCI3, RT)

OH Br

Me

SnBuj

230 220 210 200 1950 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

240

f1 (ppm)



119Sn NMR (149 MHz, CDCI3, RT)

-54.02

OH Br

Me =
SI'IBU3

.00 50 0 -50

w1

T
-150 -200 -250 -300 -350
f1 (ppm)

HSQC (400/101 MHz, CDCI3, RT)

OH Br

SnBu3

7.0 6.5 6.0 5.5 5.0

4.5

T T T T T T T T T
4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
2 (ppm)

-0.5

-4

f1 (ppm)



1H NMR (400 MHz, CDCI3, R

OH

Me

T
4.0

T
4.5
f1 (ppm)

T
5.0

9.5

T
10.0

T6°€T —
612 —
°€eTEe
ow.HmW
L8°T€E

88—

8v'TL—

9L'STT
€€'8CT W
€8T

09zeT V.

89°CET

0T —

13C NMR (101 MHz, CDCI3, RT)

OH

Me

230 220 210 200 1950 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

240

f1 (ppm)



Wavenumber cm-1

HSQC (400/101 MHz, CDCI3, RT) Lo
10
— ) L
I-20
— 0
— > ® o’ [
RS = k40
+50
60
70
@ F
180
90
100
OH 110
Me SN k120
I . b
b 130
— © ® |
s +140
T T T T T T T T T T T T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
2 (ppm)
HUR-HA-002-20.0 01.07.2016
[=} ) Al
(Sl O S N “ /\MAWNV‘W‘-WAIN.W'\.{\ML’ ‘p\lﬂmkﬂ‘V"b‘/\"‘wﬁw\ A |
\ \ / VAR M It
b /" { v AR ™ A 1
WA I | Ao WY
\ A T | A\
\\ \I‘ \ \I = ‘L { { 1 k I
| ~ f = -
\\ y g | - ([ g Al Ir‘ 83 ¢
L3 \_ o 23 g\l l|> |
s i 2= bl‘ | |
‘ 5| [ 5| .
g A g |
|
‘ | ‘J | o l| Q
T o | | D L
L3 “ l | :ﬁ =]
8 3 -
E e o
E »
a |
c
o
= n |
© \
| 3
©
|
©o
S
o~
o _|
©
wn
~ T T T T T T
3500 3000 2500 2000 1500 1000 500

1 (ppm)



LE'S
6E°S W

o¥'s

1H NMR (400 MHz, CDCI3, RT)

.

e,
~ " OEt

Me

Me

Feos

ey

ez

Fsoe

F96°T

-0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5
f1 (ppm)

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

10.0

0601
seer /.
T1°81T 4
seee—
8TLZ~_
69'T€

66'T€

[Aa /

8065 —

YL8L—

19'521
erzet V
vT'8el 7
ovset
TLSET —

6ETYT —

13C NMR (101 MHz, CDCI3, RT)

WAL

OSIi(OEt),

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

240

f1 (ppm)



I

Wavenumber cm-1

M A o
HSQC (400/101 MHz, CDCI3, RT) Lo
] ° 10
0 L
e L20
o
o
N P ) 30
°° ka0
50
] 60
70
— o 80
90
100
OEb 110
S"., Et
P11 r
O OEt L 120
® Me L
89 ¢ oS 130
_ Me ,
I 140
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
7.5 7.0 6.5 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
2 (ppm)
HUR-HA-123-11.0 09.11.2016
N
3 R - oI N ™ e
i I / v la A AN P i | M
W /’ ",‘ ;r WI ,-,'f \ ‘.‘.‘I ‘;\fL ﬁﬁl ‘um'\ ~‘/|"
\ " ‘é |'U"“i [ 'Il}\\‘ ‘LN
~ I © A ! o
8l | vngg | J\,“I§“ o | S
® P 2 |~ n | \ rolTe}
o ~| o | I | S
@ 7 | M %)) II' ‘\ ‘I
I 3 | ~
| 3- AT O
\r” g H ‘ |‘J (.
|1 | I I o
® 8| | | @
5 -
] | v >
_ 8 L | g =
X & |
o & |
8
 ~
©
£ |
5
o |
§ ~
) |
|
8 %|
l
V
|
o
8 - 2
T T T T
3500 3000 2500 2000 1500 1000 500

1 (ppm)



60°0 7
6870

060
260
611

61T 1
7T
12T
€T
€27
2T
£€°T Y ﬁ
PET
SETA
9E°T
19T

LLT /
8LT
L6'T
00T W
20T

€07
50T 7
05T
15T
5T
v9'T
59T
99T
o€
o€
we
8L€
6L°€
08¢
18°€
13 7
ozt
@y W
€Ty

SE'S
LE'S W
6€'S

1H NMR (400 MHz, CDCI3, RT)

MevO\Si,O\/Me
0" 'Me
R
Me

Me

‘wanm.o
TO'T

e

£00°0
260

T0°0
0°€
6T

0.0 -0.5

0.5

1.0

3.5 3.0 25 2.0

4.0

4.5
f1 (ppm)

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

10.0

£r'9- —

60T

aoer /.
vesr 7
87 —
oT LT~
os1€

o1°ze ~

8b°LE /

6185 —

£0°8L —

T9'set
96'9CT &

ST'8eT
6€°8CT N.
€0°9ET —

8ETYT —

13C NMR (101 MHz, CDCI3, RT)

.0O._Me
‘Me

Si

Me._ O.

o

Me

Me

-10

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

240

f1 (ppm)



M\ A

T

HSQC (400/101 MHz, CDCI3, RT) Lo
] 4 F10
— ° |
° F20
— [>2
— ®
JE— e ) 30
i oo ;40
I 50
e k60
I 70
—_— 0 [
I 80
90
Me\/O\ ,,O\/Me L 100
JSi. I
O Me
k110
Me N »
k120
| ® L
—— o M
L e k130
B I 140
é .
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05
f2 (ppm)
HUR-HA-146-11.0 15.12.2016
(=3 - AR
O e et AP e SN
= n'f‘l N ‘/W /‘V-\\ \( m\l ™
e o
B a Wy e
8 ] \’ e | \/ ” g | ‘ ‘ 3| 'r'\'
) . 8" | g H ( ﬂ ‘ “f‘
V y =l
\H‘\ <l 2 ‘ V\ {\.\ ' t'@‘.‘l{‘
Ul < o [ I | [ U
g - IE: i Wil e
- | | I |'\ | 0 g
% ‘n © | | Q
& sl (Y 8| | ¥
L=l
—_ & o f ‘J
g ° S E I
8 | ‘ Ik
5 VLR
g I
«©
88 - (Y R
o | =
(= |8 8 |
% o8
o | ‘\ / ,"E ©
o [
}I
g |
|
|
o | |
0 e
S
T T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

1 (ppm)



$0°0-
110
92°0
88°0
060
260
0z'T 4
1771 4
1A%
W
YT
v
0E'T
0€'T
TET A
TET A
€T
€1
zeT
AR
€74
€67
peT
b1
se'1
9e'1
wmi
LET

LE'T

90z 4
S5

B o —

=

=T

S —

1H NMR (400 MHz, CDCI3, RT;

Me

Me

—1se

10T
7960

680

Fvoe
Foez

0.0 -0.5

0.5

1.0

3.5 3.0 25 2.0

4.0

4.5
f1 (ppm)

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

10.0

w'9- —

00'vT —
ST8T ~
LT v
887 —
LS7LT~C
18'T€

86'TE V.
Sb'SE ~
91'8€ —

TT8s —

88'SL —

€6°0TT —

SS'STT
€8T /
82T W.
9'8CT
OT'LET —
09°2vT
0E'EPT V

13C NMR (101 MHz, CDCI3, RT)

Me

Me

-10

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

240

f1 (ppm)



L

S

HSQC (400/101 MHz, CDCI3, RT)

10

20

r30

40

50

60

70

80

90

1 (ppm)

i .Me 100

Me

110

120

130

r 140

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
2 (ppm)

HUR-HA-150-12.0 20.12.2016

8 S
= o ) AAM,MM«MM

S

448 — =

1604

1454 — ——

80
9
1167 —

1262 —

2925

70

Transmittance [%)]
792
699

60
1

40
1077

T T T T T T
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1



[

ST*
1c”
qc’
oe-’

OH

Si(OEt),Me

I wi%

|

ppm

O
@
n

o
(o))
o™

90"

S¢°

89"
00"
45
8G°

86—

OH

™

Si(OEt),Me

ppm

200 180 160 140 120 100 80 60 40 20

220



E 10
[ [
> e E 20
a
_ e @ E 30
> = = 40
E 50
& “ E 60
E 70
— ® © E 80
E 90
£ 100
E110
E120
— Y OH
29 £130
X
Si(OEt),Me 140
— &
L D L L I
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 2.5 2.0 1.5 1.0 0.5 ppm
S
= MMWM\ m‘hﬂl‘r\ Mﬁl
\ W |
Vi | o N
| I e T
| | ™ / f A || = N ,'ﬂ\
3 | \-l" | = nol |
o | | | o I [\
& b § J ‘ | |$E‘ ||"| I n‘_“| I
o™
3 ||m 2 g' B vl ﬂ"’ "
m‘wlll"“lr TOEl 1 1| \M f
o 1
g Ils 52 - -
3 g R AR T
& gl L1 L
© .L :| g ||I Sgg
B? 5 3 “ ‘||‘ 2|2
et (2]
I 1.
g ™~ ||‘
£ R
2 |
@ | P
[ H | "“
w
g || 3 l
\‘ i
B
Qo |
3 ”
|
i
\
o | -
A S
I T T I T I
3500 3000 2000 1500 1000 500

Wavenumber cm-1



S0°

OH

Si(OEt),Me

0c*

‘91
SN
‘81
‘SCe—
0€—
e

0V —

"8g
.mmv

6TT—
"SZT~_
"821

‘g2
AN

CrT—=

OH

Si(OEt),Me

ppm

200 180 160 140 120 100 80 60 40 20

220



Transmittance [%]

100

90

80

70

60

50

40

30

T T, " \f
TN | N,
\ | { |
| ll |‘I g l\" l r'f\,\lfl /\'» I
g g, : | A
& m”"ﬂ,'f\ 0 | ﬂ |||n E?,H ‘Iﬂl |‘ | [ \I
||Iv 2 &‘,’i igr_g I A r |
‘ QEA NN
g gz (] ]
& A8 ‘ ‘| ||| |‘||.I N
2 S ‘ § | ‘ I\.“I \Il
o [= =
g = g f‘ | I‘ 13
| | | n | e
W | !
| ‘ “ )| 2
{0 -
.
I !
~ o
Q & 2‘
| I
1 X
o ©
I
|
|
|
[o:]
3
T T T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1




0c*

S0-°
S¢”

9¢”

9—
9—

.

ppm

66°0
_————
00°T

8¢g”

86"
45
€e”
40
6V "

89"

8G"

L8"

80"

6L”
60"

PIT—

PET—

0GT—

66T —
LOT—

OEt

OH

Si
Md OEt

EtO~

i

Yo

ppm

200 180 160 140 120 100 80 60 40 20

220



70 80 90 100

Transmittance [%]
60

50

40

30

lhA_J\ M_M'k . ppm

£100

F110

120
OEt
WW( E 130
5o

Me OEt E140

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

U . _Mwu%
V el e
| | 1l |
‘ |‘| ‘II | ||| ‘“\J | l\"'\ll \
- ) | l[‘ '
§ i N ‘ |‘|||‘ﬂ \I"‘ ‘II |IIU| ‘I“w f |" ”I \I‘I 'Illw ||‘ I
I e I
Ve l‘ E‘l“‘“ |” [ ‘I'|| Inir I
il
T e
- |
) 89 0l | el | &
2 | a | “ g 3
. 2 g & || | |
| = | I g
\ ‘ ‘ ‘ “ m‘ =+
| L] \-'”
‘ |\
i - | | d |
< ‘ | | I 2]
} IR
| ‘f ‘ 3 |
1 LI
- |
q
|
: 5
T T T T T = T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1



ve:

L
g8’

ve:

SL®

N

9¢"

OH

Si(OEt);Me

u

£
Q
o Ly g-—
o
pT 8T
€0°¢€ :.mﬂ/
88°1¢
To o>
g9 wmx
AR 6c527/
=66°S T1°82
=L0°¢
0c v
P —8or 0Z°85
62 80—
z5°6L
o wwthV

00" LL=7

Nm.i\
[

86"
= <
~___
660
S
—

857921 —
~— €97 96T —
- 67 6ET—

- w©
66°9PT—
T~
00T
-
=~
—
T
(@]
F oo )
[ o
—

Si(OEt)2Me

ppm

200 180 160 140 120 100 80 60 40 20

220



| A A w\_lwt . ppm

£100

F110

OH F120
N F130

Si(OEt);Me E140
b

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

Transmittance [%]
40 50 60 70 80 90 100

30

20

e JEPETY, "V
- A L
e TN rad AV
. [ N
| \ il |
‘L | ﬁ'l St n\r \‘u'ﬂ\‘l l\ f II“J' N
Q !
3 ‘ll'\ ||‘ g |I‘ | [ \|| ‘I\'“‘
|| (@ - H‘ g| [5 Lo
| /8 . g | [V |
A& gz ™ ||| |
I/ 8'% ) o
| | Elx— LI | | ml ||‘I ||“"
|l o | & I
Il S l I \| ” (1 |\|
t «@ <« | i 3 L| |J|‘H”H|
g | | | 1S |
g || ‘\ 5'3 TN
S R
U s
\ =<+
i I
| I H
f‘ |
e
e
|
I .
2|
Ef 8
I )
|
¥
|
o
P~
o
I T I T I —I I
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1



4%

€’
e’

AN
69"

LL:

ze”

1e”

OH

T—

T—

—
z—

Si(OEt),Me

ppm

26 T-—
80°8T—
217 0€—
6T €€—
60°9c—
bz 85—
T0°HL
89 @»HNM
00" LL—T
45 »hk\\
76" SZT~_
pe-8zT
6v 871~
PLTOPT~_
67 THT—
06°€vT~"
T
(@]

Si(OEt),Me

ppm

200 180 160 140 120 100 80 60 40 20

220



Transmittance [%]

100

90

80

70

60

50

40

30

ppm

8D
9B

OH

Y
Si(OEt),Me

10

20

30

40

50

60

70

80

90

£100

F110

E120

E130

E140

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

ppm

2883

T T T T T T
3500 3000 2500 2000 1500
Wavenumber cm-1

500



S0 0-—

9T ' T—

N

67 T—

LT E—

Py —

OH
Si(OEt);Me

O

00°0T—

ppm

[ o <08°¢

=L0°9
=LL'6

00"

S6-°

67"

€V

L8"

€8°

LT—

0€——

86—

VL—

T6T—

OH
Si(OEt)2Me

Ox

o

Lo

e

ppm

200 180 160 140 120 100 80 60 40 20

220



Wavenumber cm-1

J Ll | ppm
— o
E 10
®° E 20
S 'y = 30
" E 40
E 50
N E 60
E 70
E 80
E 90
100
F110
OH 120
_ - X E130
) o Ox Si(OEt)2Me |,
RRRRERAS REEREARS REEREARS RRRRERAS REEREARS REEREARS AR REEREARS T IEEARE A T
10 9 7 5 4 3 2 1 0 ppm
g /__NMMMW.\MWMN«“\
Ia M
‘M\‘ /\ \II ‘. "|J \lr | .’A' ﬂ| Ii.\ '.
' / L
o | “‘ulr\_’.‘loo @ ( H N‘WI Ay
B o Ve & i AN
|§ | | gm V |
g T || § ‘_|| |H ” ,l'||'|
: 0l
l‘ « ‘ §l ‘ ' n| i1l “I‘\l‘ ‘J“
@ I . i
® ‘ | @ | || ,| |$ '|h
Fe 3 T L1 \“" I
> gl g
© oo J I
g g e N
IR
53 ! HEIRER: EE{IT
£ g gl || || °
‘ - | |l|
] | | 58
8 ‘ | |J‘ [ o £g
| ol | & |
‘ g|§|' b
5 | |
S © "I\ |||
I/
|
‘ o
& % ~3
T T T T T T T
3500 3000 2500 2000 1500 1000 500



60"

8L"

1c”

LE"

OSi(OEt),Me

Me

I

i

vy o9-—

€9°G2T
P@.@NHHMM
9z° 82T
oq.mmﬁuww
p0 9T
0% ZhT—

OSi(OEt)2Me

Me

ppm

200 180 160 140 120 100 80 60 40 20

220



Transmittance [%]

100

90

80

70

60

50

40

oo
“a

E100

OSi(OEt)2Me | .,

X
Me

F120

]

F130

7.0

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

oA N i A
o Ilm il A\ m \ M

\ N

287.

2958 — -

2926

T T T
2500 2000 1500
Wavenumber cm-1

T
3500 3000 500



0T"

6L"

€e”

ce”

OSi(OEt),Me

Me

[N

-

ppm

06" 9-—

22" 8S
mm.mmHVv

89°9L
00°

LL
zeETLL
mw.hhuww

09" 6TT~_
667 ECT~
TL ST —
627821

veaer/
€076ET—
60" 2V T—

OSi(OEt),Me

Me

ppm

200 180 160 140 120 100 80 60 40 20

220



Transmittance [%]

100

90

80

70

60

50

40

30

20

ppm

@ @
o8

N
AN
X

OSi(OEt),Me

Me

F110

F120

F130

7.0

6.5

6.0

5.5

5.0

4.5

4.0

3.5

3.0

2.5 2.0 1.5

1.0

0.5

ppm

=

3037%2

2927

1263 —

1071 —

437 — =

3500

30

00

2500
Wavenumber cm-1

T
2000

1500

1000

500



0T 0—

68°0—
ON.H/

62 T~
ce 1,

mw.H\\w

86" T~
€02

LL"E—
9T v —

66"V —

T16°G—

0T"9—

OSi(OEt),Me

O

Me

o

o

|

.

16 9-—
TL°0T
€6 mﬁ;/z
1€ wHHM«
0€°GT—
8T mﬁuwm
cerze
6c Lz
ps TE~"
e 8S
»m.mmwww
19°65
89°9L
00" LL—\
.\!
zeTLL
eL 18"
L8 PTT—
297621 —
05 €eT—
68" LGT—
2T L9T—
o &
=
N O
iy
(SN
=
o [}
\ =

"

ppm

200 180 160 140 120 100 80 60 40 20

220



Transmittance [%]

Lk

| 1oL

A . A
IR @ F 10
] . - -
® L 20
_ < =
—_— =5 °
] - E 30
F 40
F 50
— w = - £ 60
F 70
b F 80
. F 90
100
) 110
— . OSi(OEt),Me
AN = OEt F120
Me O
— Ld 130
T T T T T T T T T T
6.0 5.5 5.0 4.5 4.0 3.0 2.5 2.0 1.5 1.0 ppm
S mmmmm e B e e P et B
- \‘.‘ ./ ’ "‘\‘I I-’/ ‘\\I 0
| T/ Al
3 | 4 It u|r TN
ol ' v
I || M "'| H‘ ol
o ‘ ‘ H <+ b \
= 3 ‘ | . ] Irs] v
2 |19 L l | H;"I ||h |
oy < = ‘ | W ]
R ‘@ il N ¢
I~ | o
o g T8
~ | |‘
gl 1
gl | I
o | Hﬂ || 1]
© ‘ I ‘ I | S‘
\ | | &
= \\ ‘ | 8
(= - | | &
n - ' l] ‘ @
o ‘
3
G !
‘\
||
8 |
i
\
[s2]
5
8 T T T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1



T1°0—

TC T~
Lz 11—
09" T—
9L " T—

60" ¢—

6L E€—

6" —

86—

9¢ L——

OSi(OEt) ;Me

Me

ppm

— N

=9L'¢

—/99°§
\10 €
9v ' ¥
—86°¢
o

e v

—~rtc Vv

PL"€

66°0

oL"

86"
16°

OSi(OEt) ;Me

Lok

Me

Wi

ppm

200 180 160 140 120 100 80 60 40 20

220



A A m : ppm
— 0
0
10
- )
] ® 20
e S & [<]
[ | ® °
, 30
40
50
] © 60
70
| © .
80
90
=100
OSi(OEt) 2Me
(OEY) 2 110
X
120
Me
— b &
e B S B L i En e .7 130
5.5 5.0 4.5 4. 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
o T A
b I ———— i M i
- W TN,
™ ~ o
| f | W [V s
(I g LW el
. g Y L8V
o | [ ‘ w U W [ =o
> Lol |t W8 |
||I [ | ]l A | @ |
I T E g %
V& g8l 7l | "
|‘|‘ e Il | |
o | |l - = L|| | {
o U | | ]
If o || | | S.r
| ¥ [+7]
e} P~ | ‘ |
ol el [l |
- —
o g g
—_ = & o |
= o \
3 ]
5 [ | |‘ ‘
T 2 4 | | l_ 2
2 3 |~
8 | o
[l ‘ g %
o _| |1 | @
3 | [
|
o | g‘
X |
" |
g
e
T T T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1



0T"

1c”
8¢ "
09"

ze”
99°

LL”

08"

ST”

ves
oe-”

T—
T—
T—

OSi(OEt),Me

Me

ppm

G9°

8% "
ce”

ce”

€8°

A

6T"
Sy

96~
Le:

ZT—
8T —

6C~_

SE—

12T~
"GZT~_

82T —
mmﬁ\

THT~_
4%l

OSi(OEt),Me

Me

ppm

200 180 160 140 120 100 80 60 40 20

220



Transmittance [%]

100

90

80

70

60

50

40

OSi(OEt),Me

F100

F110

F120

F130

.5 1.0 0.5 0.

ppm

2882

et A g
e e WWMWW

| m

1604 — =

1376

698 —

3500

3000

T T
2500 2000
Wavenumber cm-1

1500

500



LT

€e”
4N

06"

z8"

L9"

9¢"

0%

78"

66"

I—
T—

OSi(OEt) ;Me

Me

Ox

L

ppm

— N

=<\00°€

=86°§

— >N 0
=209

=§6°¢

G0 ¥

99°

66"

91"

8T"

89"
S6°
00"
4%

88"

PT—
8T —

6C—

TeT—
621

cezT—>
pET—

TSP T—
LYT—

T6T—

OSi(OEt) ;Me

Me

Ox

ppm

200 180 160 140 120 100 80 60 40 20

220



Transmittance [%]

50

100

90

80

70

60

30 40

20

L ppm
= )
oo
1]
¢ - 20
— b,
' - a0
® )
- 80
-100
. L120
3 Q ®
| 140
OSi(OEYMe | .
X
Ox Me 180
“““““ L D I DL I I
10 9 7 6 5 4 3 2 1 0 ppm
[ .Mf.
[AY
Vol
“‘“‘\\lm ‘-" ‘ ‘I N‘Iﬂl |||| ‘H‘. f
i (o3 | Yol |
® II \ﬂ‘-.,m"% = l‘ \lg‘: ”Iu |‘| nl
i sl WY
| I R e HIJ ‘M"" I (N *||H
”N ‘| ol §|||| ' ||\1 |'J | II|'|
2 ;‘:wf" I . ‘Lg
F BRI LY R
| & Tkl I M IR o 'I‘
1 o g ‘||\ Ble g 88 |0
& = | ﬁ\ B U
o N‘ ¥
“ oo} &~ r | ‘ -I'Ed
| 8 “‘| I“ ‘ o |
: | 8 ek
- "1 B | 0
‘ |‘ |\| ‘ | 9
n 2 | ‘“I r|
3 ol
R
, | Il
o
§J|1|| =
] l %
o
9”
|
e}
| 3
T T T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1



