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Cobalt(1)-Catalyzed Asymmetric [24-24-2]
Cycloaddition of Alkynes and Nitriles:
Synthesis of Enantiomerically Enriched
Atropoisomers of 2-Arylpyridines

A new flavor of chira! induction in the
[2+242] cycloaddition yielding pyridines:
Atropoisomers were prepared in the
reaction of alkynes and nitriles in the

O
senliolaeor

82-93 % ee

presence of 1 mol % chiral Co' catalysts
such as 1 with high yields and up to
93% ee.

8382 m
Iridium Complex-Catalyzed Highly Enantio- and Oy OO
Diasterepselectiye [2+2+2] Cycloaddition for the OR
Synthesis of Axially Chiral Teraryl Compounds ; = Q | [IrCH(cod) ]+ ZMeDUPHOS O oR
- o R ) — , 100 °C OR
- Takanori Shibata," Takayoshi Fujimoto, Kazuhisa Yokota, and = Q xylene
Kentaro Takagi Q OR OO
J. Am. Chem. Soc. 2004, 126, 83828383 Z= 0, NTs, C(CO,Et),, CH, U l0>905%ce
dlilmeso = >95/5
[l Eor Iy EXOW\I)[Q
Agymmetrlc Synthesis of Isoindoline and Isoquinoline Derivatives Using
Nickel(0)-Catalyzed [2 + 2 + 2] Cocyclization
" Yoshihiro Sato, Toyoki Nishimata, and Miwako Mori* J. Ofa C_l,}e‘“ lq ‘14—‘ 5 ‘1 . 6l 3 l
Faculty of Pharmaceutical Sciences, Hokkaido University, Sapporo 060, Japan Scheme §
= 8 mot % Ni{cod),
NR _20mol%Ligand NR
. R—== HC=CH (4 eq) *
Scheme 2 \\ THF, 23°C R \\
R " N
R m 12e: R=Bn, R'=H 150: R=Bn, R'=H
NPLn* Ni®Ln* . 3 n.qs R'=TMS 16a: R=Tr, A'=TMS
X~ X |“ X R 14a: R=Tr, R'=H 17a: R=Tr, R'=H
R s« R—=—R _: R—=-~R [* | 18a: ReBz, R=TMS
R 4 H\\ R
‘R R Table 1. Catalytic Asymmetric [2 + 2 + 2] Cocyclization
R R of 13a and 14a
6 5:X=N, C, O efc. 6 run substrate ligand  time yield ®e SM recover
(h) (%) (%) (%)
6or¢' NiLn* § 1 14a dppb 15 74 — —
2 (S-BINAPC 16 66 12 -
3 (SSBPPM 2 8 45 s
TTETTTTi3a T dppb 5 83 — —
=~ 5 (R-BINAP 140 57 22 18
N 6 (SBINAPO 115 52 18 14
Ln*Ni X 7 ()-DloP 18 87 O -
K 8 (55-BPPM 18 92 60 -
R 9 (R)-(S)-BPPFA 150 52 73 33
N\
\ / ' v PhaP
L OPPh, ?—)\,PPM PPh,
. Enantiotopic N Ph
) Ln*Ni X group selection OPPh, A FPhe
R—=—R * 07 "OC(CHy)s
2 i) \ (S)-BINAPO (5.5)1-BPPM (R)-BINAP
u oj/\ H, Ot
R >( PPh, + -C-N(CH3);
i, e e o e o e g st e e e P, .. _PPh 9 Fa \’—Pphz ............ —-
- [s} >4 2 ) /"\Pth
(-}-DIOP (R)-(S)-BPPFA
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COBALT-CATALYZED SYNTHESIS OF PYRIDINES FROM ACETYLENES AND NITRILES -rQTW\I'\Q{JWY\ LQT‘
Yasuo Wakatsuki a.n_c} Hi‘rroshi Yemazaki l‘ﬂ b ?b 3585
The Institute of Physical and Chemict;l‘Research, Wako-shi, Saitama 351, Japan R
3
5 e sz,
2 HC=CH + RC=N
“k / 2 m& R R~: Me-, Ph-, P-HeCcH, -, Cf\ C_/ L. R, N
% Cin cal. PhCH)-, Me0,CCH,- P ®, ¢
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PHOTOASSISTED COCYCLIZATION OF ACETYLENE AND NITRILES CATALYZED BY COBALT Tp’ﬂu‘\ﬁdh‘/‘ l Q—‘T ‘ qg 3‘,\ /22 7
COMPLEXES AT AMBIENT TEMPERATURE AND NORMAL PRESSURE : AR o
w. Schulz®, H. Pracejus, and G. Oehme o

Central Institute of Orgenic Chemistry, Division of Complex Catalysis,
Academy of Science of GOR, Buchbinderstr. 5-6, Rostock, GDR-2500
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Yable 1 Catalytic cocyclization of acetylene and nitriles En'“y 9~7
catal stu) nltrileb) reaction reaction p%ridlnc <) turnovss &) Tlﬂ Qﬁ?ﬁctg O‘F \Vﬂ\ﬂ \ﬂ'\aj\'\
Entry (moleX) (Xconversion) tim: in temper. (% selectivity)“’ number®’ remarks CpCoCOD 00005 m in CHyCN
1 A (295:107% an (0.47) 3 40 °C  2-Me- (98.1) [15907 in the dork 350 W@ 450 500 mm
2 A@(.3-1207% an (0.88) 3 40 °C  2-Me- (97.7) 6550 | diffuse daylight Pttty
3 A@1-107YH an (1.17) 3 40 °C  2-Me- (97.9) 10490 sunlight
4 A (1.1- 10"") AN (2.41) 1 25 °C  2-Me- (98.8) j16640 ’Hg-ump (125 w)
5 8 (4.1-10H AN (1.57) 2 40 °C  2-Me- (98.3) 3860 | |254-580 nm 5
6 B (3.8-107Y anv (2.22) 2 40 °C  2-Me- (99.0) 5930 320-370 nm 2
7 B (3.6 107% anv (4.35) 2 40 °C  2-Me- (99.3) 11584 { > 400 nm E
8 B (1.8-1073) PN (22.73) 2 50 °C | 2-Et- (99.® 7240 T £
9 8 (1.8-107%) eN (12.9 ) 2 25 °Cc | 2-Et- (99. 7370 Hg-lamp (125 W), * , v
10 B (1.8 10‘3) PN (12.5 ) 2 -60 °C }2-Et- (94.5 7170 internal, . k13 407 435 Hg- tines
11 € (2.1-10°%) pN (19.3) 2 15 °C  2-Et- (99.7) 9340 filtered by Fig. 1
12 p (1.9-107%) PN (12.73) 2 15 °C  2-Et- (99.6) 7430 Rasotherm R
13 E (1.7°10°%) PN (12.46) 2 15 °C  2-Et- (99.6) 7220 gless
14 F (1.7-107%) PN (10.7) 2 15 °C  2-Et- (99.6) 6510 | E,h]‘yy 8“‘[0
15 8 (1.5 10°3) {PR . 0.5 15 °C  2-Et- (98.8) 13400 Hg-lemps, external ~
16 8 (1.3+107% 0.5 15 °C  2-Et- (98.5) 66200 [500 ¥, internal 125 W TGinF‘ H)PQC{S
17 B (8.4-107°) 5 min 15 °C  2-Et- (99.6) 3350 halogen lamps, ~ |9
18 8 (841070 [p . 0.5 15 °C  2-Et- (99.1) 5100 [external 800 ¥ EV\T{’(Z' id? l#
8) A = (Cghg)Ca(C,H,),, B = (CoH )Co(cod), € = (PhCoH)Co(cod), D = (CH,0COC4H,)Colcod) E’P CTQ 0”9 CP‘ L\\aﬂﬂd
€ = (CH,COC H,)Co(cod), F = (PRCOC H,)Co(cod) U‘,V\Ul(ﬁr Hg, la"l
b) AN = acetonitrile, PN = proplonitrile F

d) number of catslytic cycles until catslyst deactivation

¢) selectivity in relation to benzene Eh‘t]-7- 15...
e) entries 1-16: 1.5 to 5.3 s nitrile; entrjes =18; 0.028 itrile as substrate S\Tytr\qjk e Qotg Of ()U\!M N
—_—_—r— . . . T e O . 0 7 (] ~ ghted - - 1o '\Y
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Systematic investigations of the photocatalytic alkyne—nitrile
heterotrimerisation to pyridine \J\OL CaT, Pt Clw—”\ 110,196 241

B. Heller **, D. Heller *, G. Ochme *

* tustigut flir Ocganische Kotalsseforschung an der Unicersitit Rostock e.V.. Buchibindersivafle 5 /6, D-18055 Rostock, Germany
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_Fig. 1. Reuction scheme for the thermally induced pyridine synthesis according to Bonacmann et ul. [13.14].
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Cobalt()-Catalyzed Asymmetric [242+2] i

Cycloaddition of Alkynes and Nitriles: Synthesis i
_ of Enantiomerically Enriched Atropoisomers of |

2-Arylpyridines** r

. Hans-Joachim Drexler, Anke Spannenberg,
Bernd Sundermann, and Corinna Sundermann

In memory of Oleg Okhlobystin

’\“%f“’\ Chew Int Ed 2004 43 3795
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Scheme 1. [242+2] Cycloaddition giving axially chiral 2-arylpyridines.
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Scheme 2. Chiral cobalt(i) complexes employed.
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Scheme 4 Asymmetric cyddaddition giving optically enriched 1-aryl-
$,6,7,8-tetrahydroisoquinolines.
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Table 1: [24-2+2) Cycloaddition of 2-alkoxy-1-naphthonitriles and
stituted alkynes.

Run® Cat. Prod. Yield %™ Sel. [%
i 1 13 4 45 (+)
2 2 13 traces -

3 34 13 34 19 (4
4 4 13 n 63 (+)
5 s 13 10 64 (-)
6 5 13 2 7 (=)
7 6 13 traces -~

3 1 16 8 32(4H
9 1 15 n 40 (=)
10 4 14 3 59 (+)
n 4 18 7 39 (4)
12 4 16 32 37 (4)
13 4 177 8 31 (4
14 s 16 33 38 (-)
15 5 17 3 32 ()
16 s 15 2 63 ()

[a] The reaction was carried out in THF at 20°C for 9 h and irradiated w
visible light; molar ratio: [nitrile}/falkyne]/[catalyst] = 1:2.2:0.1 unl
indicated otherwise; analytical data and synthetic procedures for the n
compounds are given in Supporting Information. [b] Yields of isolat
products. [c] Determined by HPLC on a chiral stationary phase (see t
Supporting Information for details); direction of optical rotation given
parentheses: ¢=0.1, toluene, 25°C. [d] 5 mo!% catalyst. gReadL

temperature 3 °C.
Table 2: Enantioselectivities and yields in the syntheses of isoquinolines
20-22. ’

Run Prod. T’ Yield [%] Sel. [% cef

1 20 20 790 (49t 82H (> 9P

2. 20 3 6™ (57 39M (> 93H)
3 20 -20 861 (56M) 93 (> 98t

4 21 3 8381 (54™) 381 (> 93b))

S 22 3 741 (46 334 (> 93P

" [a) Yield after chromatography. [b] Determined after recrystallization.

[¢] Measured in reaction mixture.
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Iridium—Chiral Diphosphine Complex Catalyzed
Highly Enantioselective Pauson-Khand-Type
Reaction

 Takanori Shibata* and Kentaro Takagi J: Ab\ - C['l?h S'D ¢ 2e0p. (22, ?OD 5 ‘2
Depariment of Chemistry. Facult Sci o o . .
Okay afr)z‘:z' Univ er{ity, OAZW?;;za ‘;‘3‘0_(}?' 5%' CJI::;': Table 2. Catalytic Enantioselective Carbonylative Coupling of

Various Enynes”

eatry cyclopentenone  tlimeh  yiedd/%  ce/%”

Table 1. Catalytic Enantiosclective Carbonylative Coupling of 1

cayne
1 ,C:“*“
— {(COD)Cll 42> Ph ‘Oi’;? 20 80 9%
(o __vomom) @f§=o Amtatecrt

toluene, refiux Me
H 1 atm CO : { 01‘5,0

1 2

~N

20 61 98
43 75 9

w

entry L* time/h yield/% ee/%’ 4 : 5 2 s¢ %
1 (S)-BINAP 12 64 86 :
2 g)):Blng&PAP 12 62 88((1‘3 s paiiies- " e
to 18 83 93 T
a (SrtolBINAP 2 75 ne " Lo oCTIEE T SR
“ Be was determined by HPLC using the Daicel chiral column 6 F £ % 5t 88
(Chiralpak AD). Absolute configuration was determined by the 7 o o, 7 74 %4
comparison of specific rotation of obtained 2 with that in the literature % *
#5 mol % of [INCOD)CI]; was used. 8

£ Y] 30 88
o "( 24 51 82

 Chiral catalyst: [I(COD)CI]; + 2(S)-tolBINAP (10 mol %). The
reaction was performed under atmospheric pressure of carban monoxide
in refluxed toluene, if otherwise noted. ¢ Ee was determined by HPLC
using Daicel chiral columns (Chiralpak AS for entries 13, 6 and 7, .
Chiralcel OD for entries 4 and S, Chiralpak AD for enries 8 and 9.
¢ The reaction was perfomed in refluxed xylene.

0 Tedwn cqla l\/ue\ quknﬂﬂm k,\\?],hc\ Mg touyly |

Iridium Complex Catalyzed - |
‘Carbonylative Alkyne—Alkyne Coupling
for the Synthesis of Cyclopentadienones ~ Ory. Leny, 21 {27

Takanori Shibata,* Koji Yamashita, Hiroyuki Ishida, and Kentaro Takagi

entry? R YA catalyst®  yleld (%)
Table 2. [ridium Complex-Catalyzed Carbonylative Coupling 1 Ph C(CO:Bn); A 86 (3a)
of Various Diynes 2 Ph C(CO;Bn), B 70¢ (3a)
Smol% R 3 Ph C(CO2Bn), A 85 (3a)
= 4 Ph C(CO;EY); A 99 (3b)
=R |
Z Ircomplex chi>=° 5  Ph CCO:6Bu: A 92 (3¢)
= : 6  4MeOPh  C(CO:Bn); A 94 (3d)
A 3 R A A 7 4-C1-Ph C(CO;Bn), A 79 (3¢)
T a 8 4-MeO;C-Ph  C(CO:Bn), A 897 (4f)
R ‘ : 9 Ph CH: A 79 (3
Z/\;E>=O Zn?-/ 10 Ph 0 A 65 (3h)
4 R H ‘ “ Reaction conditions: CO 1 atm, xylene 120 °C, 2—7 h, unless otherwise

{ s . noted. ¢ A, ICI(CO)(PPhs)z; B, ICI(CODXdppp). - 4a (5%) and 5a (6%) .
\/ . are also obtained. ¢ The reaction was examined under a mixture of CO (0.2
(?* 9 12 ) C}’ClUﬁLM\ fion atm) and Ar (0.8 atm). © e (20%) is also obtained. /A mixture of 3fand
4f (1:2) was obtained. 3f was isomerized into 4f, which was isolated and
c((uy(d characterized.
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Iridium Complex-Catalyzed Highly Enantio- and Diastereoselective [2+2+2]
Cycloaddition for the Synthesis of Axially Chiral Teraryl Compounds

Takanori Shibata,** Takayoshi Fujimoto * Kazuhisa Yokota,# and Kentaro Takagit

Table 1. Asymmetric [2+2+2] Cycloaddition Using Chiral iridium Table 2. Asymmetric [2+2+2] Cycloaddition of Various
- Complexes a,0-Diynes and Monoalkynes
OR Ar
e — (IrCl{cod)]z+2MaDUPHOS
OMe YA o
— O [rCi(cod) ,+2ligand . < {10 moi%) Z OoR
d = Al (X mol%) OMe A xylene, 100 °C, 1 h OR
— O xylene, 100 °C Q OMe OR Ar
1a- 2a (R=Me) 3(RisnotH
R oY) T ER R
3 2c
3 oquiv 3aa 2d (R=MOM)
1a 2a + 3aa-meso

entry A z dye R Yeld%  cef%

entry igand Ximol%  tmefh  yield%  dimeso  eef% I l-naphthyl O la THP 76 (4a) 99.5%
1 (5)-BINAP 10 4. 31 60140 6 2 l-naphthyl O la TBS  74(3ac) 99.5
2 (S5)-BDPP 10 6 39 45555 51 3 lnaphthyl O 1a MOM 76(3adyf 985
3 (SS)MMcDUPHOS 10 1 83 >95/5 996 4 2McCH, O 1b Me 85(3ba) 996
4 (SS}EIDUPHOS 10 1 75 955 998 5 2CICH:; O lc Me  85(ca) 977
5 (RRYMcDUPHOS 10 1 88 =955 99 6 4McO-l- O 1d Me 72(da) 994

6  (SS-McDUPHOS 5 1 8 >955 990 naphthyl

7 (5.5)-MeDUPHOS 2 1 89 >95/5 993 7 l-naphthyl ~ NTs le Mc 92 (3ca) 994
8 (55)-MeDUPHOS 0.5 3 84 982 991 8  l-paphthyl NTs le THP  97(4c) 99.14
9  loaphthyl C(COEY);, 1f Me  77(3fa) >998

@ An oppositc enantiomer to the ab tru i 10 l-naphthyl CH, g Me 96 (3ga) >99.8
po c above structure of 3aa was obtained. il Inaphthyl CH, 3¢ TBS 77(gor 98.6¢

< Only d isomer was detccted by NMR spectrum, except entrics 3 and
11. # Yicld and ee were determined as diol 4a or 4e afier deprotection using
PPTS in EtOH. ¢ Ec was determined as diol 4a or 4g aficr deprotection
using TBAF in THF: 4 dl/meso= 93/1. © dlimeso = 9109.

C {IFCicod)]y+2ligand Me
= (10 mot%) > OMe ’ ’ .
6 Me
_ 7
200080 86%, 58% e by MeDUPHOS

85%, 81% ee by EIDUPHOS

h

?
\,/L\‘iy)* - MQTa[\ﬂCﬁ‘bif\\'h‘l\‘mQ inter lnediate
< o

Ar(’Q
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S, Chialhty  Exchange
Chirality Exchange from sp® Central Chirality to Axial

Chirality: Benzannulation of Optically Active
Diaryl-2,2-dichlorocyclopropylmethanols to Axially !

Chiral o-Arylnaphthalenes (‘ Chirality Exchange O O
V4 Ticl, ;

* i NOH| (M) g2 R' = C1, MeO, Me

R'\C R2 CH,Cly, -78°C Ry @ R%=H, Cl, Me
>99% ee >99% ee

Yoshinori Nishii," Kazunori Wakasugi, Keisuke Koga, and (SH1a4 (M)-2a-t 47~96% yield
Yoo Tanabe’ sp? central chirality axial chirality

J. Am. Chem. Soc. 2004, 126, 5358—5359
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Acid-Catalyzed Reaction of Dichlorocyclopropjrlf ’ _ Tamejiro Hiyama,* Masao Tsukanaka, Hitosi Nozaki

“carbinols. Preparation of 2-Cyclopentenones _ Department of Industrial Chemistry, Kyoto University
. Yoshida, Kyoto, 606 Japan

Received March 2, 1974
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R‘>A<CHROH Hbeay . :é\ 4 ,
{

R:*CH, H R? R
II m

a R=R=Me: R*=H

b,R'=Me; R”*=R=H

¢, R'= MeR'nC‘H,R H

d R = Men-nc,n,,n H

e, R' = Me; R* = CH,==CHCH,; R=H
f, R\R* = (CH,),~;: R=H

Q) HQ‘%QY\ MGl Exclaak e and FurTLch Reacrm@ Q‘F H—\a ~meol wclo\xoﬁy\es

GQY\QKB\T\OK °‘f ‘\L(bfbeh“\ 777 Katuzi Kitatani, Taméjiro Hlyama,* Hitosi Nozakl
Stereoselectlve A"‘}"a""" of ' , Department of Industrial Chemistry, Kyoto Umverstty :
1-Lithiocyclopropyl Bromides i . Yoshida, Kyoto 606, Japan !

. Received November 16, 1974 :
T Chen Sae (975 77949
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Stereoselective One-Pot Dialkylation of
gem-Dihalocyclopropanes. A Simple Route to
dI-Sesquicarene and dI-Sirenin

COMP\

C\/X R.CuLi \;/\§“ \C/CU_EL
"N hadogen /IQJ

X = halogen CV‘ exd\’"gﬂ
Chversion )

® B Coyclopropano | synthesis )

Applications of Cyclopropylboranes in Organic
Synthesis. 1. A Stereocontrolled Route to
Substituted Cyclopropanol Derivatives

fle. Bt cllex
Rl

' ' R
H 1
Rs Br R3 L RBZ2 / ) 3 R \-
#-BuLi ReK, alkjt) R ( 82,
/ /, retention
R? 4 R? 7X)
B R B ) g R Br

R4

Scheme 1

@ n (C-tayw?&\em've Jrqlb \aTrm)

Stereoselective Carbon—Carbon\Bond/Formmg Reaction of
1,1-Dibromecyclopropanes via 1- Halocyclopropylzmcatcs

Methd A iy 'z>; o
bl

(or 0 °C) 3

\ At .
H.0%C 2>{ (1)

(h\?vafﬁ.}

Methed B

1) Buli 2) 20CYy AL

ol lﬂfh?hf‘v!\;\k a‘kyla'l\v\

(YRTenTioh )
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Katuzi Kitatani, Tamejiro Hiyama,* Hitosi Nozaki

Department of Industrial Chemistry, Kyoto University
Yoshida. Kyoto 606, Japan
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Toshiro Harada,’ Takeshi Katsuhira, Kazuhiro Hattori, and Akira Oku'

Department of Chemistry, Kyoto Institute of Technology, Matsugasaki, Sakye-ku, Kyoto 606, Japan
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“’,,'o Moo i3 Rl ®

it poPPhg, BB

s o trans4 trans-15,16 @
I

9‘2 ZnL
H R

cis4

PPy, H B
cle-15,16

Table IIL. Stercoseloctive Synthesis of 1-Alkylcyclopropyl Ketones 15

“0 B( Rﬁ
H B¢ s H B or (R%:2n ‘ entry substrate R* electrophile method product yield” (%) trans:cis
s U ! 1 5a B A A 15: R? = Bu, R*= Ac 6 119
2 Bl Pt 7] 16:1
Zoppu]  9es-0c, R 3 c H 50 110
b( H @ %
H H H
trans-y cle-7 4 Sa Bu PHCOCI A 15h: R* = By, R* = PhCO 58 211
5 B-1 50 a8:1
- - 6 Sa Bu Et0COCI A 15¢: R* = Bu, R* = EtOCO 59 2.5:1
(CiS- QQkCi“K) 7 B 58 60:1
3 [o4 45 1:28
9 Sa Et AcCl B-2 154 RZ=EL R? = Ac 80 171
O 10 Sa *Bu AcCl B-1 1Se: R?='By, R* = Ac I M
eThogiv ] Se Bu AcCI B1 15€: R2= By, R® = A¢ 50 671
12 5b Ba AcCl A 15¢: 800 o 9% 2.4:1
13 B-1 b{ 65 5.7:1
52 121
o A 14 c : e
1) Buli, -85 *C 1) (n*;,z,.u H @ "
mc#.acsct, H Br 2)—es'c n R he
o CEuCGh wana? 15 5c Bu AcCl A 15h: R® = Ac 7 141
16 B-1 ox 5 n1
17 Cc }; {5“ 66 1:32
1 ®
H

18 sc Bu PLCOCI A 15i: R® = PhCO [ L4

19 Se Bu . Al A 15): e - 64
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A Novel and Regioselective Radical Cyclization of gem-Dihalocyclopropyl Substituted
Alkenes and Alkynes Using Tributyltin Hydride and Catalytic AIBN

Yoo TANABE,* Yoshinori NISHI, and Ken-ichi WAKIMURA
School of Scicnce, Kwansei Gakuin University, 1-1-155 Uegahara, Nishinomiya, Hyogo 662

Chem Lett. A% 1757
7 L-exp Selecrive.

OH

R? Bu;SnH (1.1eq) R i ) L
L c:t. AN/ 110°C P\YiT‘ Selective (X € yMe )
x R? .

3a-3e

%r) Dehalogeha“(roh ( formaton £ cycloproPem ]

: . ) by Ahmad R. Al Dulayymi, Juma’a R. Al Dulayymi, .
The Generation and Trapping of l,z-ngromo-J-methylbut-2~en-l-ylidenes Mark S, Baird" and Leela Rajaram

Me He

He
ue>=<m‘ ::.';:o,, B Br 1 mvl.eq. Z\ Departmest of Chemistry, Univc#il)f of Wales, Bangor, Gwynedd, LLS7 2UW
ne . B Lliimias g RS q‘:‘:;-" e e Icmk;{m {‘HV RIN 1
forma livh
o ‘Mo he B:t g A 'ﬁ‘o
(31— RO o Vi hflcavbehes@wm g«mmTeJ " C)'C/V”"}WQ
Bc : e Me
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FINE EINFACHE INDENSYNTHESE AUS DIHALOGENCYCLOPROPANEN —_ o
Jo Buddrus und F, Nerdel ‘ l L\ libg. 3‘77

- - — ’ ‘ Chemi 2
Technische Universitéit Berlin| Lehrstunl fiir Theoretische Organische Chemi

2] Reactions of g Diba locycls propties hediatd by [ems Adds

Chemistry of gem-Dihalocyclopropanes. 1II.' A New Synthesis of Indenes

LnsSnmnm,mBmmanomm' Jk O\ C /?66 5/\ 8/-
Union Carbide Rescarch Inststute, Tarrytown, New York

Ay, Ry )\ @ In 'd\@ sy of Lewms ac\‘p(/
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* X | OPChing o p/v//uce the. chlors af}y] caTioh .
L{{ﬁt’;ﬁ))’ V\ff\‘&‘\C@ﬂ react VW‘T\'\ Qroa s € +a

Nox )
_/\\;/J; /g)/)(x - @i/?<: N @;f?\ in o Friede) ”,Cmﬁ(*-‘ryre RacT\at;h .

Tanrs
Din: ANES A Coat
. o g Arowmatis - Toul CH, G oy,
gem-Dilstomocyslopropans derivative compd. Products (%) yield, % X - )

1,1-Dit hyleyclopropene (1) Beascno 1.1,2,3 Tetramethylindene (11} 80 CH, cH, CH,
13D byloyclopropase (1) Toluess 1.1,2,3,5- Pentamethylindeae (IVs) (70)* 8 CH, CH, CH,

L1pi Ayleyelopropans (1) 1,1,23,6-Pantamethylindene (IVb) (30 H, AN (CH),
1.1-Dit bylcyclopropane (1) o-Xyleno 1,1,2,3,5,6-Hexamethylindeas (Va ) (60) ” CH, ofl, : Vb

, :,i::.:,::,,&gmm‘mhndmg gb; oy CHy Vs

+1,2,3,6,7-Haxamethylindene (Ve

1,1 Dibromo-2,2-diothyley clopropaus (V) B 23 Disethylindens (VI1) (CHals (€l o,

11-Dib imnethylcycopropane (VIIT) Benseme 1,2,3-Trimethylindoao (TX)

11-Dit 2-phenyloyel x) B 8-Phenylindene (XT)

yicyrlopropane .
values. * C ds Yband Ve

see
K
1
{
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A NOVEL SYNTHESIS OF «- AND )-MALONAPHTHALENES VIA REGIOSELECTIVE
RING CLEAVAGE OF ARYL{gen-DIHALOCYCLOPROPYL)NETHANOLS AND ITS APPLICATION
T0 TOTAL SYNTHESIS OF LIGNAN LACTONES, JUSTICIDIN £ AND TAINANIN C

OH

A w
—
%MY:\ acid.
x at x
X

1

(R*=H, alkyl)

/
'59"'4,{\-
:iF{></<:;nvn s
ay - r &
*t ‘\{:::\:
~

(R'=aryl)

R!

4

vf "(;(’»or; Q"
(-

Ushg Ayl o(c‘l\a(ocyc/opro/ﬂ e Thanols

2-)

Tetrahe

/«a /oha/)/\#wn /éh ¢S |

don Lett 1990 3/ 4863

Shinzo Seko, Yoo Tanabe, * and Gohfu Suzukamo

Takatsuki. Osaka 569, Japan

BZ
.
. U,
"1 a
Yo J
R!
-!‘
~BRX ’
J b3
Yo

R?

(R'=H, alkyl)
or
Yo

; (R'=aryl)

Takatsuki Research Laboratery. Sumitome Chemical Co., Ltd.,

Table I.
propyl)methanols (ADCH) 1.’

Syathesis of ¢- and #-halonaphthalenes 2 and 3 from aryl(gva-dihalocyéIO*

IhehTYy | {7 QP\}l N or q“’\y 1)
Benzy | cation @) jwrially formed
Feapanies il hwe&”y‘ Ylien &)

ﬁ\w

bond-A ¢ leavas@ |

.n\t (%) *-'{:DYW\ Qf ‘TLQ Iqomth\ Calin QS)
uh&lt“ﬂ*’“’g it e callar friede\'(m%

YeaClion

Wr\\ 1

wyf ) Yo

F

affork he Comspadi U-' Loty

mFLTl\QlQNL(-
Ih Cntry (§- 7
Behzy{ CqTi®
&) was

with

.

Cabi \'\Y of 1he

tha \0 (av

(R=ary|
nermedid(e (6) rathwihn
i T th W"»ﬂ'
(qTron c(m?ﬂﬂ
) cation

bi

Product
Eatry Substrate X R' R* R Y, acid (equiv.) 2() 3
1 1a Cl B #e H H BF: 0Et, (1.0) 62 0
2 1a Ct H Mo H K SnCle (1.0} 55 0
3 la Cl H Mo H ¥ TiCl,  (1.0) 3 0
4 la Ll H Me # g CF5CO. H*! 79
5 1b Cl H Me Ph oK BF;-0Et: (1.0) 06 o
6 1c Cl Ne H Ph W SnCle  (L.0) 22 ¢
7 le Cl e H Ph W CF3C0 R 0o 0
8 u Cl Et He Ph H BF;-0Et: (1.0) ‘86 0
9 1d Cl Bt Me Ph H SaCle  (1.0) 35 9
10 le Cl H Mo H p-NeO BF:-0Et; (1.0) 439 ¢
1" le Cl H Me H p-Med CF,CO.H" 289 0
129 le Cl H Me H p-NeO S$nCl (1.0) 62 ¢
13+ i Cl H Me H o-NeO BF:-0EL: (1.0) 86 0
14% Ig Cl H MNe H p-Me  SaCl, (1.0) 659 0
157 1 Cl H He H p-CI  SaCle  (1.0) 210 ¢
16+ I €l B Ne Hop-KMAc SoCl,  (1.0) 399 0
17 1j Br H Me H pNe SaCle (1.0) 82 ¢
18 1k Cl Ph Ne H g CF5COLHY o
19 11 Br Ph Me H H CF3C0.H*! 0 64

a) These reactions were carried out in

1h~24h unless noted otherwise.

IX10°* M) in the presence of molecular sieves 4A.

1, 2-dichloroeth
b) Used as solvent.
d)

(Y.) naphthalenes were obtained as a sole regioisomer
methoxynaphthalene was obtained as a sole regicisomer.

ane at room temperature for
c) Diluted conditions (about
1-Halo-3-methyl-T-substituted
. e) 1-Chloro-3-methyl-5-
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Regiocontrolled Benzannulation of Diaryl(gem-dichlorocyclopropy.l)methanols
for the Synthesis of "Unsymmetrically” Substituted a-Arylnaphthalenes

Yoshinori Nishii, Taichi Yoshida, and Yoo Tanabe*

AACM 1

H the reaction it aryl’ (an ) dechloro

thiou
tate.

opcloparl methunl  proceeds
QM\’FLDYI\“\& catiohc IPI\T%V 4

it might be hatally hard
tle v ary! grus
Lews Acd Fffects
®

Reagent

’

/@\Nl A A [
R A Me Me 1
S — B TOm
Ul Ct |

i

\

ow ny%’\\‘uu -

g the. alaon |

OH
(1.0 equiv)
R P
Dy Me N .
Me 1oL, P
o b R
AACM 1 a 2a-c/A 2a-c/
AACM Reagent Temp./'C  Product A:sY Yield %
CF;COHY 05 2a 1msf{ . 83
Mo BF; Ot 05 a1 JINX g
e 1 SnCly -60 31 90
o Ticy 05 51 A 389 |
TiClg -0 9:1 g1
TMSOTI -60 12 359
TBOMSOTI -60 16 B 43
" TBOMSOT! 60 15 84
mgﬁ " TiCk 60 2 (20 101 467
TBOMSOTt -60 . d)
a o N T “ ............ 49
ﬁ ' TiCl, 60 2¢ 91 81
TBOMSOT! -0 ; 9
o o 18 51 N

B Tt e e g e e

Teabedon LoT,
417, 3%, N

—a— A - — - —_

OH QH N He \l
o o) BPRR
a o a a | \
enythro theeo QQ' \

| Ny Both S M. 30\\& Mme PrvdwcT \
" OI‘h\oST 'Ha Same P(/efcl {
- SN ;hedah.kh_ Wi %V)f\aﬂ(g,*/’
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S ,H a ' 8
NG 1,0H Me + Ct
a Mo« R = B — 2a</A
P T Ph-Ds ':"‘e Ph-Dg Ph"  Ph-Dg
- Path®) '
/
si— A
H - Dsion
~0 0T / ¢ A Ol Me
R = — 224!
Vs TR O Cpng-pno, O |
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State
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anal gove FV&A\)U B

1) These ratios were determined by IH NMR (400 MHz) intcgration values of the aromatic protons. b)
2F3CO2H was used as solvent. c) Complex mixtures were given as by-products. d) See Ref. 7 ¢) The
eaction was carried out in toluene solvent. The reason for an improvement of the yield is not clear at present. ))

Er \-\1' CYoSSovey Q)(Pey{h Q’{,IS
Showed olesiable  resyfte
exGpl one Crpribeny

Mo
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WOS maihly obtand]

see Ref. 8.
oH Ph-p-Y
Me ‘
©h-Ds i X - .
7 Senpy =0, | ey
Me i F —=> | TBOMSOT(
/ o« 14,
, €
oc! oA 1d or 1d": Y=Me te or 1e": Y=Cl
“Me N A-B=14:
o on W Ph-Dg i) A:B=14:1,52% 0 A:B=20:1, T0%
{\ CPhp-Y i Mea ii) A:B=1:99, 62% i) trace
-..mph.os 2d . 2e
_ o i) A:B=1:99, 40% W) A:B=1:4, 68% :
1d. ¢ a 24 o8 ‘ ) A:B=96:4, 44% iv) AB=99:1, 43%
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\i ‘[L'
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Chirality Exchange from sp® Centrai Chirality to Axial Chirality:
Benzannulation of Optically Active Diaryl-2,2-dichlorocyclopropylmethanols

to Axially Chiral a-Arylnaphthalenes _
~ Yoshinori Nishii,' Kazunori Wakasugi,! Keisuke Koga,! and Yoo Tanabe*! \7—\ Ah\ . Cl'leh‘\ gc C. ‘2004] lz 6 ) L3g8 )

7able 1. Chirality Exchange Benzannulation of AACM 1a and 1a’ , Scheme 1

i 4 .
o of ] sl O .
M Sron. o MO gy” e, O OO b
@ ey M I AT
4 ®
1a I’ “2a 3a : 5 .

yicld ratio? eeof 2a
enlry  substrate’ Lewis acid® T(°C) (%) (2a:3a) %y
) 1a TiCly 0 75 (74:26) 97
2 1a TiCly -78 96 (>99:1)  >99
3 Ia SnCly -8 72 (>99:1) >9 ‘
1 1a TiCl -78 89 (>1:99) - e L 8
ono BT DL MR & T T o .

77:23 55 ¢ ‘ )

7 1o’ TBDMSOTf —78  trace 77:23) _ (D ) Q‘T Chelt feg wn\\ T“Q OX)r ﬁe”‘ and

he e, i vicd
a 0plica¥ pun'zies: >9?% ee. 1.0 equiv of Lewis acid was used. 0“ IOk Q-f. ‘ TO Ly iV\T,erked\M ﬁ
¢ Isolated yields. 4 Determined by 'H NMR. ¢ Determined by HPLC with a T‘\Q Of‘ﬂ\() S“ bSTfT\‘QﬂT (P\ ) T“H‘!QC{ TD

Chiralcel OD column.
" Chiralit the bGO‘:SiAQ OfL The df:elqn‘o« face.

Table 2. Chirality Exchange Benzannulation of AACMs 1b—f
Using TiCls @
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(% A 7/
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c 2c 70 >99
- I provrtfhe free potatin of bond'b
5 I Me 2 47 - of pre~ M)>2
“‘ 1.0 equiv o‘f TiCh was used. 4 Optical purit){ of each AACM was >99%
ce. “ Isolated yields. ¢ Determined by HPLC with a Chiralcel OE columa. @ Hfa,“ VQ8,| ogelecﬁv‘l h (\a‘ OY?“!\? G‘P‘ bom" C/
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