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Ring-opening Reaction of 2,2-Dichloro-1’-methyl-

spiro [cyclopropane-1,9-fluorene] Derivatives
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and Akiko NISHIDA

Abstract

The ring opening reactions of trans— 2,2 —dichloro —1'— methyl —spiro (cyclopropane—1,9’— fluorene)

derivatives (1] with silver ion in alcohols and with n—Bu;SnH in xylene gave (Z)—9—(1—chloro

ethenyl) —9—methoxy — 1 —~methylflouorene derivatives (6) and (Z)—9—(1—chloroethenyl) —1—methyl-

fluorene derivatives [(11) , respectively. The thermal decomposition of (1) in HCB gave (Z)—9—

chloro—9--(1—chloroethenyl)—1— methylflurene derivatives (9) . In any cases, 9—alkylidenefluorene

dervatives (such as (7) and (10) ) did not obtained. That is, it turned out that 1—methyl group in

flurene ring controlled the direction led the products ( (6) , (9) and [(11) )from the allyl cation (8) ,

ring opening intermediate, by its steric evidence.
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Potential energy (E)

Progress of reaction

Fig, 1 Energy profile for the two coureses in
the reaction (8)+CH;OH—product.
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3.1 I—FBBI—AFNL—9—TNF L/ —LFHiREK
(4JDER

3.1.1 9—IFN—1—AFIL—-9—TFNF L/ —]L
(4a)

FERAM P —FT LiEEPR{L F L (1.31g, 12
mmol) & = 7 * L7 40.36g,15mgatm) & Y Rib=zF
N7 R L 2B, 20 Grignard H#IC 1
AFL7NFL /(2] (1.94g, 10mmol) DX+
VIHEREMA T LRI MBGRE L 72, W TRERT
S L, RSB RBIEEEEET B LM LN 5,
CHELAMR YV LT THEB L, BB,
1.84g (82%), mpll6—118C.

IR(KBr) : Voi3280cm~!, 'H—NMR (CDCl,) :
60.33 (34, t, CHy), 2.25(1 H, s, OH), 2.28(2
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H, q, CH,), 2.47 (3H, s, 1-CH,), 6.9-7.6 (7

H, m, Harom).

3.1.2 1—AFNL—-8—70ENL—-3—-TNF L/ —
Juv(4b)

Fko HET, BAL7o e 7270500
Grignard {A%IC (2) 2{EM L THML, HBH
My, IL#E78%, mpll6—117°C, IR(KBr) @ Vr3100—
3500cm~!, 'H—NMR (CDCl,) : 60.66 (3H, t, CHy
CH,CHJ), 1.9-2.7 (2H, m, CH,—CH,—CH,),
2.24(2H, t, CH,—CH,—CH,), 2.49GH, s, 1~—
CH,), 7.0-7.7 (2H, m, Harom),

3.1.3 9—-RUSUL—1—AFIL—=3—-TNF VL /—
JL(4c)
R LT (de) BAm L7z, ek, IUE82%,
mpl66—168°C, IR(KBr) : Vu3255cm~!, 'H—NMR
(CDClL,) : 62.21(1H, s, OH), 2.72(3H, s, 1—
CH,), 3.38, 3.59(2H, two d,Jgem=14Hg, CH,ph),
6.7—7.7 (12H, m, Harom)
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&5 5, 1.34g (73%), mp77—-79C, 'H-NMR
(CDCLy) : 62.39 (3H, d, =CH—CH,), 2.58 (3H,
s, 1 —Me), 6.8—7.9 (84, m, =CH-CH,and
Harom),

3.22 (BE)—1—AFAL—-9—-FaEYFrIitL

> (5b)

FRDKFFIZE ) (4b) 2BAKLTAKLY:. HE
#ah, ILE34%, mp88—90C, 'H—-NMR(CDCl,) :
01.30(3H, t, CH,—CH,), 2.61(3H, s, 1 —CH,),
2.87 (2H, m, CH,—CH,), 6.83 (1H, t,=CH~-C,
Hs), 7.0-7.9 (7TH, m, Harom).

3.23 (E)—9—RUSUFr—1—AFL7LFL
>~ (5¢)
B a5 dh, A0 RT74%, mp84—87°C, '"H-NMR
(CDClL,) : 62.72(3H, s, 1 —Me), 6.9—7.8 (8H,
m, =CH —ph and Harom),

33 2.2-20a—-1—-AFiXEQO(>2a7n
R —1.9=70F L )BRENDER
3.3.1 (E)—2.2—-2500-3.1'—YAFLRAED
(2070, —1.9-7%L)(1a)
NP PNZFALT rEZ7L 270 F (0.3g)
ZREEALF B ) T LKIERE (50%, 25ml) i2E b L,
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HHEE MR TH0C (4 BERIIRIR L 72, KIS % ki
EE, T—=FNUTHE L2, = —F U 38k
T3 LR R LN, ChERCE L ARy
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T4 =B > THISERL., ARV YU b
Kidh, IKFIa AL, 1.492(56%), mpl26—128°C, ‘H—
NMR (CDCl,) 41.68 (3H, d, CH-CH,), 2.50 (3
H, s, 1—-CH,), 3.53 (1H, q, CH—CH,), 6.8—
7.8 (TH, m, Harom),

3.3.2 (E)=2.2—>200-3—IFNL—1'—AF
rzeQ(zzo7any—1.9—70%L>)
(1b)

Ll (la) 24U REEFEICED (b)) 2
L7z, B, IU$E42%, mp0—92°C, 'H-—
NMR (CDCl,) : 61.14 (3H, t, CH,—CH,) 2.12 (2
H, m, CH,—CHj), 2.58(3H, s, 1 —CH,), 3.47(1
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H, t, CH—CH,).

333 (B)-2.2-2%00-1—AFL—-3—-7T
azEQ(>20FRnRr—1.9—-70%L
(1)

ERDFEED HET (1) 2K L. MBS,
I #72%, mpl63—165°C, 'H—-NMR (CDCl,) :
62.64 3H, s, 1—CH,), 4.82 (1H, s, CH—ph),
6.18(1H, d, & —~H), 6.8—7.8(11H, m, Harom),

3.4 (W) O|AFricEda7rarys
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SADREME LT Qa) DAL ittt 228 /Y
YRARZDWTHENS, (1a) (0.15g, 0.2mmol) & @i
S (0.22g, 1 mmol) 4%/ —n (5 ml) i2m
Z, COEAWEEL L TISREIMBETE L2, Kb
ML DBIEE LML, NGO £ 2 ) — Lk %55 L,
EHIRT—FNEREMZ TR EZ BT, = —
TURIERBBHL, Soniikicx s/ —n
EMRZ. L &ML T 2. NI LE®RLT, (2)—
9-(1-27007aRZN)—9— A b FL—1—XF
TNA Vv (6a) %1372, IKFHEASS, 0.13g (85%),
mp69—72°C, 'H~NMR (CDCl,) : §1.85(3H, d, =
CH-CH,;), 2.32(3H, s, 1 —CH,), 2.80 (3H, s,
OCH,), 6.46 (1H, q, =CH~CH,), 6.8—7.6 (7H,
m, Harom),

3.4.2 (1D)DAS / —NbTDHI/A * 12 & 2880

(M)DHA LML LS I2RMLT, (2)—9—(1—2
0u77=N)=9— X bXL —1—-2FLT70%L (6
bl% 72, # & jhk ¥, I E35%. 'H—NMR
(CDCly) @ 61.04(3H, t, CH,-CH,), 2.28(2H, q,
CH,—CH;), 2.38(3H, s, 1—CH,), 2.84(3H, s,
OCH,), 6.45(1H, t, =CH-), 7.0-7.9(7H, m,
Harom),

3.4.3 (1IC)DT Y/ —NpTHIRAF 124 209
Qa)oFA LML EHITRHELT (2)~-9— (1—7
OO0 —2-T7XZ2)NEF=))—9—-Z b ¥ —1—XF
NTNF L (6a) &7, Bk, K, 50%,
'H—NMR (CDCl,) : 61.05 (3H, t, OCH,CH,),
2.38 (3H, s, 1-CH,), 2.95 (2H, q, OCH,CH,),
6.8—7.8 (13H, m, =CH—and Harom).
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3.5 (1) HCB FTOMI

3.5.1 (1a)oMo#E

(1a) (0.15g, 0.2mmol) % HCB (6ml) 2 » L,
150°C T 8 Befimsh L7z, FEERETHEL, 20T
IH)—EMETHRMLEET, (D)—9—7vm—
9—(1—7vo7ax=)L)—1—AFL7)NLF L (93]
RE. BBAKES, 0.024g(16%), mpl21—124C,
IH—NMR(CDCl,) : 61.86 (3H, d, =CH-CH.),
9.40(3H, s, 1—CHy), 6.72(1H, q, =CH—CH,),
6.9—7.8(7H, m, Harom),

3.5.2 (Ib)O}S#E

NMR #4512 (1b) » HCB i # A, %
150°C I2ff - 72 Ic U 72 LT, BRI 2 B &
NMR 2~=7 b b8 L7z R E LT, 1T
(1Ib)D1/3555rfR L, SERRITHMAET Lz, Ak
Yi3# ' H—NMR 2<=7 b b, (2) —9—7 00—
9-(1—27vu7F=L)—1—2AFNLT7LAL (9] T
5 LHHEAL7, ' H-NMR(HCB) : 61.05(3H,
t, CH,—CH,), 2.26(2H, m, CH,—CH,), 2.42(3H,
s, 1-CH,), 6.75(1H, t,=CH—CH,), 7.0—7.8(7
H, m, Harom).

3.5.3 (1IC)O®|HE

(L) oA LF L <, NMR g+ T(1C) HCB
B % 150C o hic O L Ta e/, 159 Tid
YA XS, S0 TR T Ui, i (2) -
9—Z7pp-9—(1-7vBp—2—-7TZ=)LTT=)b) —
1—AFNTINFL(9C)TH B LA LA ' H-
NMR(HCB) : 62.44(3H, s, 1-CH,), 6.9—7.8(13
H, m, =CH-—and Harom),

3.6 FLLryBRbhicHIIB30)E n—BusSnH &
DO RIE
fEZF e LT(la)n*x v v iEHEd T n—Bu,SnH
ORI oW TR~ %, (1a) (0.72g, 2.5mmol) &
n—BusSnH (1.60g, 5.5mmol) ¥ L~ (5ml) iZ
mz, CORAWE 4REMBERL 2. RICIRAY
PLWEFX Ly R L7 n—BuSnCl 28 % L
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HREE - /NERS - HRRROE - HAR—A - BEET

72, wEsnEikmiE R e, THIFT
o b I3 74— 2BI%-T, (2)-9-1Q—-70n
FaR=))—1— A F TNV (11a) 2872 H
stk gL, 0.50g (79%), mpl02—105C. 'H—NMR
(CDCl,) : 61.86 (3H, d, =CH—-CH,), 2.40 (3H,
s, 1-CH,), 4.76 (1H, n, 9—H), 6.05(1H, q, =
CH—-CH,), 7.0—-7.8 (7TH, m, Harom).

3.7 (2)-9—-(1—sna7aR=pn)—1—AFNL7
LFALry(Ma)DAF /=g F Y TLAL
* FORE
A% 7= (5ml) RS Y74 (0.04g, 1.7
gatm) #MZTH P Y TLt bXS FDAS ) —IViE
W% s L7, S z(11a)(0.1g, 0.4mmol) 2 M2 T
5 RFIMBGER L KL D x5/ — e EEL,
Sk EMZ OB ARM E T — TV THI L7,
I—FNBEREREREL T, 2 FALA- A F I —9—
ItV =) by (16) 21572, B, 0.05
2(54%), mp58—61C, IR(KBr) : vc=01700cm~?, 'H—
NMR(CDCl,) : 60.76(3H, t, —CH,—CHs), 1.75(2
H, q, —CH,—CH,), 2.28(3H, s, 1-CH,), 4.72(1
H, s, 9—H), 7.0—7.8 (7H, m, Harom),
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