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Scheme 1. Synthesis of 3
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Table 1. Allene synthesis with alkyl-zincates and propargylmesylate

OMs Zincate (1.1 eq.) o R R
©/\)\Me THF, 1t, 16 h ©/\/\ T/I/e * ©/\)\Me
5 6 7
Entry Zincate R Yield (%) Selectivity (6:7)°

1 n-BusZnLi n-Bu 75 >99:1
2 MesZnLi Me 60 >99:1
3 sec-BugZnlLi sec-Bu 65 >99:1
4¢ PhsZnLi Ph 44 >99:1

a|solated yield. P Selectivity was determined by 'H NMR. € 2.0 eq. of zincate was used.

BT NILBIC R VIR S NIZ YT =4 R T — bR 'BusZnLi, 20 & FM & 5 5 F 1k
fign 7 — MR E T XX LT av A NeDRIERF EIT o7& 2 A, [RFRICE Sy2” BRI
HIE T HHEERT VALEME 525 2 L BNbinolz (Table 2), RESAIZ, = AT/, 7 I K,
T Mo E R, SN u Sy BT e b o HEEMESET CREE L o3 TMS
Bl & Hia RERENFEL TV THRLIIENET L, ko b, FHEKRT L
MEEWEITI LD L LT —MEomWT L AL EWERIE L LTl T — MEERZ KRBT 58 L
WHIEmAERET D ENTE I,

Table 2. Aryl allene synthesis with aryl-zincates and propargylbromide

. 5.0eq. =
| 1.1 eq. 'Bu,ZnLi, X,
/©/ Br /@/\ x N /@/\\\
R THF,0°C,2h r, 16 h R R

8 9 10
Entry Substrate Yield (%) M : Entry Substrate Yield (%)?2 M
(9:10)P ; (9:10)°
1 R = CO,Et 100 98:2 6 R=Cl 70 >99:1
2 CONPr, 78 >99: 1 7 OTf 79 >09:1
3 CN 83 >99:1 8 CH,OH 77¢ >99:1
4 I 90 >99:1 9 4= TMs 98 >99:1

5 Br 71 >99:1 .10 95 >09:1

a|solated yield. P Selectivity was determined by 'H NMR. ¢ 5 % of SM were recovered.
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BRI 2 U VESMESOS O E BT < | IRTREBETHLLER T, 1-T==AT L
lla ZHE L U, Fx $ERRET 24T o 7o fE K. BRI RN AU HEEASEIR (PhMe,Si)ZnMe &€/ 7 =
F RGN T — M EER (PhMegSi)sZnli 2 W 72356, 2 U VERERME SIS A3 mER 70 S R 1
HAT L, T F %3 5 exo-fendo-vinylsilane 12a,13a # EIRMYICH- 25 Z & b hr- 7= (Table
3, Entry 2 & 6),

Table 3. Screening of silylzinc reagents with 1-phenylallene

1.1eq
©/\ S|—Zn Reagent SiMe,Ph N SiMezPh
+
T RNt m
12a (exo-) 13a (endo-)
Selectivity? Selectivity®
Entry Si-Zn Reagent Yield (%)2 —— | Entry Si-Zn Reagent  Yield (%)2 ——

(12a:13a) (12a:13a)
1 (PhMe,Si)ZnMe 83 90:10 5  (PhMe,Si)sZnLi 90 30:70
2 (PhMe,Si)ZnMe 84° 88:12 6  (PhMe,Si)zZnLi 93¢ 8:92
3 (PhMe,Si)Zn'Bu 76 89:11 7 (PhMeySi),ZnLi, 50 31:69
4 (PhMe,Si),Zn 85¢ 41:59 8 (PhMe,Si)Li trace -

a|solated yield of vinylsilanes. ? Selectivity was determined by *H NMR.
¢ The reaction was carried out for 24 h.

Z ORI, MR EEN YT E L ToDEENS oD RRL =AY T UREY D
ToNLZaBRT D, T2 THRERERFZITo72EZA, FEALDORBIZBWTEERE
FLRPUN SIS DHETT L, O D HEREE AR AF I Z IS kHE 3 % exo-fendo- @ U4 5 % 5
ZEnbinol (Table 4 & 5), 2 OFKFNEIZOWTH LT T H L %Eﬁj‘o‘i(ﬁféﬁnnﬂ AR
WM BT 2 SOSH IR 21T o 72 & 2 A, ZEMRESNEE I Emmnic, £/ 7
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HJIZ exo-/endo-vinylsilane (b &% 5- 2 5 R & fENL L T2,

Table 4. Silylzincation of various phenylallene derivatives with (PhMe,Si)ZnMe

1.1 eq. . .
\.% (PhMe,Si)ZnMe SiMe,Ph . N SiMesPh
THF, 1 h, rt
R R R
11 12 (exo-) 13 (endo-)
Selectivity? Selectivity?
Entry Substrate Yield (%)? EEE— Entry Substrate Yield (%)2 ————
(12:13) (12:13)
1 R =Me 69 83:17 64 R = CO,Et 55 64:36
2 Bu 57 94:6 7¢ CONiPr, 44 89:11
3¢ F 44 98:2 8 OMe 58 90:10
4¢ Cl 71 94:6 9 Ph 76 95:5
5¢ Br 57 97:3 10¢ -Q 46 937

a|solated yield of vinylsilanes. P Selectivity was determined by *H NMR. ¢ This reaction was carried out at =78 °C.
d This reaction was carried out at =100 °C.



Table 5. Silylzincation of various phenylallene derivatives with (PhMe,Si);ZnLi
1.1eq.

. PhMe,Si)-ZnLi SiMe,Ph SiMe,Ph
X % + X
THF, 24 h, rt
R R R
11 12 (exo-) 13 (endo-)
] Selectivity? ] Selectivity?
Entry Substrate Yield (%02 —— | Entry Substrate Yield (%2 ——
(12:13) (12:13)

1 R =Me 89 1:99 6¢ R = CO,Et 72 15:85

2 Bu 89 12:88 7 CON'Pr, 75 28:72

3 F 72 16:84 8 OMe 100 1:99

4 Cl 90 16:84 9 Ph 92 10:90

5 Br <26° 12:88 10 -§ 78 19:81

a|solated yield of vinylsilanes. ? Selectivity was determined by *H NMR. ¢ Several minor products difficult to
separate were observed, resulting from halogen-metal exchange reaction. 9 This reaction was carried out at =78 °C.
€ This reaction was carried out at =40 °C.
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