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Reactions of Tetrachlorocyclohexanone with Bases?
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Faculty of Phavmaceutical Sciences, Kyushu University®

(Received June 7, 1974)

The reactions of 2,2,6,6-tetrachlorocyclohexanone (1) with bases were examined. The
uses of sodium alkoxide in dimethylformamide and formate salts in formic acid were found
to afford 2-alkoxy-3-chlorophenols and 2,2,6,6-tetrachlorocyclohexanol, respectively,
in excellent yields. A facile synthetic route for 2-chlorocyclopentanone was also proposed.

Hh it polyhalocyclohexanone f‘;ﬁg’@ ﬁmvtdb VTR LT B8 2,2,6,6-fetraqh]orocyclohexanone
1) eV v MEUREKE  2,6-dichlorophenol (2) ~&E L RH L, 1 DAROHRFLFCHEL
7o ZOHIDE 1 LAEELL ORERRE LT ek &5, 2,3 oFLus iﬂﬁ.%x_t@fﬁ L.

T7haT— FEORIE ,

1 & EtOH ri EtONa %o CHRWEW O M L 2. £ OTERHHHEEL CeHuOCl ik —B Lic i H = 7
e b 75 ZILEEREOEE L 2 REDESYW T 52 LxRLIe. EORMIBRIRAR2 v (IR) ik
g\ OH 3100 2 Ackih Lic =27 VORI, BRKHBA<2 b (NMR) it v 4 w7 e b v
(6.88 ppm) DI H R Liz. —FFEEMID 2-chloro-1,2-epoxycyclopentane-1-carboxylic acid (16)) @ = A F L
1B X - CH B DR A R TREAWA L bl © & LD, AFME ethyl 2-chloro-1,2-cpoxycyclopentane-1-
* carboxylate (3) & FDREEEMIR TS Hethyl 2-chloro-1-hydroxy-2-cyclopentene-1-carboxlate (4) “Th % L HE
EL: (FOEESHIZA VT 4 VTR b vEZF AORIND HARTIEIFT 1:-1).

~HF Lo AFAFALT I F (DMF) %L LT v 25— b 2Bhes L, %uﬁmi:}o i< T2
alkoxy-B-chlorophenol (6) HAERKTAHZ Epvbodroiz (Table ), 1@ 7 v 2 5 — b AVEE, F3° epoxide £
5) RAERL, SEEBRT V25— FAWEBLTH HC U, FBLLieELbhS., £2HT1 % AcOH-
NaCN 4435 & 2,6,6-trichloro-1,2-epoxycylohexanecarbonitrile (7) %435 & LS TN 5.5 F

TaBLE I. 2-Alkoxy-3-chlorophenol (6) derived from 1 by Reaction with Alcoholate in DMF

: Analysis (%)
HO\_ ) . IR —_—~—

: RO—<O bp ((Io‘g;‘Hg) ‘gf,/el)d it fiim © NMR(CDCL) Calcd. Found
cr ° cm~! , —— ——
e ‘ Cc H ¢ H

Et- 6365 (2) 40  340000H) - 6.90(Ar-H) 5.87(OH)  55.66 5.26 55.99 5.04

CH,CH,~ 138—140( 3) 30  3460(CH) 6.84(Ar-H) 5.20(0H)  66.53 4.72 66.28 4.62

< H>— 162—163(15) 10 3460(0H) — — 63.57 6.67 63.22 6.69

fert-Bu-  60—63 (2) 45  3490(0H) 6.80(Ar-H) 5.57(OH) . 59.85 6.53 59.69 6.39

1) BARELE 934, B, 1973 £ 4 J, —#RE.

2) Location: Maedasi Higashiku, Fukuoka. .

3) Bs—, JIEHR—, HAAZS, FEERILE, 31, 972 (1973).

4) 'F. Reicheneder, H. Fuchs, Ger. Patent 1195302 (1965) [C.4., 63, 13213 (1965)].
5) G.I. Fray, Tetrahedron, 19, 1195 (1963).
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Chart 1

D715 LEM Lﬁ_%z‘ﬁfzﬁéb%, 7 % DMF 4:7/!/:: 7 — b EAE L“Cixtﬁx 2-cyano-3- chlor0phenol i
B3, ethyl 2,6,6-trichlor-1,2- epoxycyclohexanecarb01m1date 8) & }jSZ L. 7t :?o’ PES A 1 K
NH,Cl &3k NaCN KE%&HE?#?‘ZJ LRI DFLIHRTEL (R 88. 3%)-

CFBBICIZET .

L BEERABCT S VICE SR BREL, T 1ot v a, b F IV vinliRBE ) & LienER
LB o7, £EC 1 % Leuckart FUSIHIT7 ¢ /b & A FEB/ LA RA. Lol % ¥B-FRT v

TasLe II.. Reaction of Ketones with Formic Acid and Formate Salt

. Bath - Time Yield .

Ketone Reagent ‘ temp. (°C) ~ (hr) Product (%) »
2,2,6,6-Tetrachlorocyclohexanone (1) HCOOH 140—160 6 B
2,2,6,6-Tetrachlorocyclohexanone (1) HCOOH+HCOONa 150—170 6 10 . 97.5
2,2,6,6-Tetrachlorocyclohexanone (1) HCOOH4HCOONH, 150—170 6 10 74.0
2,2,6,6-Tetrachlorocyclohexanone (1) HCOOH+HCONH, 150—170 6 10 37.0

2,2,6,6-Tetrachlorocyclohexanone (¢)) . "HCOONH, 140—160 9 10 . 37.0

2,2,6,6-Tetrachlorocyclohexanone a1 kLiAlI—I4 in ether temrpoe?;ture : 5 10 53. 6
2,2,6,6-Tetrabromocyclohexanone HCOOH 4 HCOONa 90—100 5 - 11 35.0
2-Chlorocyclohexanone HCOOH+HCOONa 160-—180 8 12 21,0
2-Acetoxycyclohexanone HCOOH-+HCOONa - 150—170 7 13 .. 45.0
w,0,w-Trichloroacetophenone HCOOH-+HCOONH, 190—210 16 14 24.0
Cyclohexanone " HCOOH-4+HCOONa 140-—160 6 @) —
2-Carbethoxycyclohexanone . HCOOH+4HCOONa 150—170 8 a) -
Benzophenoe HCOOH+4HCOONa 150—170 21 @ —
26 @) —

Camphor ' HCOOH+HCOONa 150—170

a’) recovery of starting material
10=2,2,6,6-tetrachlorocyclohexanol

11==0-bromophenol ;
19=2-formyloxycyclohexanol (m1x of cis and trans isomer)
13 =2-acetoxycyclohexanol (mix. of ¢is and érans isomer)
14=2,2,2-trichloro-1-phenylethanol
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‘ .~ TaBre III. Physical Properties and Elemental Analysis of Products Listed in Table II

. " Analysis (%)
) bp (mmHg) Nujol or —— o~ .
Compd. or mp IR ppix """ cm~? Formula Caled. Found
(°C) (OH) —— ———
C H Cc H
10 . mp65(pet. ether) 3470 . C.H,OCI, 30.28 3.39 30.31 3.44
11 80+5(17) 3410 - C,H,OBr —_ = L =
12 130+ 5(17) 3400 C,H,,0, 58.31 8.39 58.66 8.10
13 1234+5(17) 3430 - C.H,,0, 60.73 8.92 60.44 9.14
14 143 +5(16) 3400 CH,0Cl, 42,60 3.12 42,43 3.24 - -

£ v &gt 140—160° win#v+% &, 2,2,6,6- tetrachlorocyclohexanol (10) "\MEIEBLTIRTCLES &
b0 e (Table II). fERFMED 5 B FBEMETMERTE LR CABNTH B2, 7 b vi7va—
MABILE LRI E 5 ThS. TR TZDRILRIEY 2,3 LBRNTALERBIL L& 0L 5z bitb
ot (Table IT), 1) FBROLATIIBEILIIRE VL. 1 LETVOFB7 VvEVERIIFE Y — ¥ OFEN DE
ThBHZ E, 2) 2,2,6,6-tetrabromocyclohexanone, 2-chlorocyclohexanone, 2-acetoxycyclohexanone, ®,w,w-
trichloroacetophenone 72 EMWEILE 515 & &, ULh L tetrabromocyclohexanone (3fii HBr-5&{L L T o-
bromophenol (11) %4 3 5. F f= 2-chlorocyclohexanone [FIBILOBIC formyl FAUEA X T 2-formo-
xycyclohexanol (12) # 4¢3 5. 3) Cyclohexanone, 2-ethoxycarbonylcyclohexanone, benzophenone, cam-
phor ILLIXBTEENILVE L THS. ek 1 #BTELTEDRS 10 2 v ) o v LI IRTS & 74.1% Ol
F T o-chlorophenol (15) ~# < & L 23T & f- (Chart 1), (Table 1T, III).

2-Chlorocyclopentanone (17) Q&R / .

1 % KOH 7&%?&&;@%%%7@%@?6 L 87.3% DIRT 2-chloro—1,2-epoxycyclopentanecarboxylic acid
(16) HAERTHZ LHMESRTNBY 16 Lh V=FA7 3 YO 7 b vEEEIMETS L, BRBRLT 91
% ORRT 17 ~FHETEDZLdbirofe. 1 (Eizik cyclohexanone) X 9 17 ~FE 5 FFEOHEL 17 OF
By LCHATHAS S (Chart 1).

= B O g

1 & EtONa-EtOH QR  EtONa (0.05 mole) » EtOH (10 ml) B k& #iET, 1 (2.36g) o EtOH
(10 ml) B LWT, Lhr BHE, WET EtOH BkK. LEOKEMAT=—FAHH. BEBE vIrra
AT Asm<b /T 74— (LCG) et L vE v X b bp 110£10° (12 mmHg) 0 3 + 4 0EAW (1:1)
0.9 g (47.2%) %5, IRGLM™ cm~': 3440 (OH), 1762, 1738 (C=0), 1298, 1280 (C-0), 1130, 1110 (C-0). NMR
(CDCl,) ppm: 6.88 (1H), 4.33 (4H), 2.30, 1.70 (11H), 1.35 (6H). Awnal. Caled. CgH,,0,Cl: C, 50.40; H, 5.82.
Found: C, 50.68; H, 5.91. ‘ o ) .

1 & RONa(K) QS (—#%)  RONa(K) (0.05 mole) » DMF (40 ml) %Wk E# T, 1(2.36g) o
DMF (10 ml) #W% 28 T. 1hr $E#4, & 50ml oKk L0t 10% HCl #ins CTEBEEEL L =~ 5 L 1.
ZHRH% LCG eff L, v ¥ vHEHBLRERZIC X YR (Table I).

1 & NaCN ORs  28% NH,OH (3 ml), #f1 NH,CL k (20 ml), EtOH(7 ml), NaCN (0.5 g) % X ¢ 1
(236 g) ®K®wT, % 10hrs BH. = — 7 L Hhl. HEE, BEKZ. bp 150+5° (15 mmHg) o 7 2.0g
(88.3%) %18. Amnal. Caled. C,H;ONCl,: C, 37.12; H, 2.67; N, 6.18. Found: C, 36.99; H, 2.64; N, 6.27.
.7 & EtONa ORJE  7(226g) % k1% RONa o RIfo—#tdk & Mo J¥k ¢ EtONa (0.05 mole) X
ME, = - F AHMHE LD bp140+5° (15 mmHg) © 8 1.25 g (45.9%) %7&. IR L™ cm~1: 3300 (NH),
. 1650 (C=N). NMR (CDCl;) ppm: 4.28 (2H), 2.35, 1.70 (7H), 1.40 (3H). Mass Spectrum m/fe: 271 (M+).

6) mp % 08 bp XHKBE. _

7) LCG: # 100 2B o0 v U #y7v (Kiesel gel, Merck @ 0.05—0.2 mm) % FIEH & L CHEA.

8) IR: IR-A (HAMNK) %fHA.

9) NMR: C-60H Z! (HART) 60 mHz, TMS % Pyifiid & L.

10) GLC; Yanagimoto G-800, 5% SE 30 on chamelite (60—80 mesh) 4 mx3 mm¢ column, column temp
200° Gas flow rate 1.0 kg/cm?,
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Anal. Caled. CoH,,0,NCl;: C, 39.66; H, 4.44; N 5.14, Found: C, 39 59; H, 4.51; N, 5.08.

Ketone & £f-EMIEORMG(—iks)  Ketone (0.01 mole), #E (0.01 mole), 3 X 08 ¥Eik (0.01 mole) ®
Ba&WrmEsEE (Table II) #&, L& ®7J<7J<fz7m7_1:n-r/»’mtﬂ gaF NaHCO; K THWER, =— Tzv%
F, BEY LCG AWM L0 BEED 5 WIEERK G THR (Table ITD). -

10 2V ORME 10-(0.5g) ey v (2ml) BEW% 7hr EHEE, Akyjos_»;mzvc 10% 01 "E‘@ﬁ{
EL=—5 B, gﬂgﬁg@, JWEFRE, bp 65+5° (15mmHg) o 15 O2g (141%) % B, BEHoO IR 8 LV
GLC &—#. |

1 & NaOH k@QORfE  NaOH (2.2 g) oK (20 ml) i’ﬁi@:ik?%ﬁﬂf'l* 1(2368) P E3oMmx s 1hr K
B, EBBEL L=—FA Ml B8R, =—-7ABEE, BEXAH=-FA»LBEHE. mp 130—131° 0
e 7 ) R ARO 16 1.42 g (87.3%) %18, Anal. Caled. CH,0,Cl: C, 44.32; H, 4.34. Found: C, 44.38; H,
4.22. . ) s

17 Q&R 16 (6.10g) o7&+ v B0ml) BEE Y xF47 3 v (7.588) ®Mx T 2hr B, 7€t
VEBEE, BECKEMLT= -7 A, Bk =72 BRE, BWERE. bp 120£5° (13 mmHg) o 17
4.05g (91%) %78, IR s285= cm=1: 1760 (C=0). Anal. Caled. C;H,0CL: C,50.65; H, 5.95, Found: C,50.40;
H, 5.89. : ) :

BE TRV, BREOIMEZAEShEAEINZEOBERCEHRLET.

[% & # ;ﬁ] : | : UDC 547.91.02 : 581.192
YAKUGAKU ZASSHI ‘
195 (2) 241—242  (1975)
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Miscellaneous Contributions to the Essential Oils of the Plants from Various
Territories. XXXVII.Y On the Components of the Essential Oils
of Magnolia Kobus DC. var. borealis Sarc. (1)

Yasuy1 Fusira,3® MiTsuko KIKUCHI,ab) and Suin-1cHI FujiTa3e)

Government Industrial Research Institute, Osaka,3® Faculty of Technology, Nihon University®,
and Depariment of Education, Mukogawa Women’s University®®

(Received August 1, 1974) .

The essential oil of Magnolia Kobus DC, var. bovealis SARG. from Sapporo, Hokkaido,
was examined. The yield of shoot oil was about 0.29%, and that of branchets was 0.03%,.
The characteristic constituents of these oils are limonene, 1,8-cineole, p-cymene, /-camphor,
and a-terpineol.

©F & 2y Magnolia Kobus DC. var. bovealis SARG. 0:1:[[_'}@%% X Z’ﬁz]:')'[‘[;ﬂg%{l; SRl lﬁ'j:%ﬁi%ﬁﬁjﬂ:ﬁ?z) LS
DT, a7 VRHLELELRRREV OB THS L b T 5.9 FELITMHY O= v M. Kobus
DC. & @F?ﬂwﬁﬁ@ﬂ:@“&ﬁk 57edic, ¥FIBHEDS X a7 v OBERS ORELITIR -1,

D %36%’1 BE%ZZ, HhkF, MEE—, Kk, 95,162 (1975).

2) BAESE, F13H, B, s4r3vE LU BT B RATRER, B, 1969 4 10 A.

3) Location: a) Midoriga-oka, Ikeda-shi, Osaka; b) Tawmura-cho, Koviyama-shi, Fukushima; c) Ikebiraki-
cho, Nishinomiya-shi, Hyogo. '

4) C.S. Sargent, “Trees and Shrubs,”” 11, Houghton Mifflin Co., Boston-New York, 1913, p. 57.; K K=
B8, “BAREWEE, ﬁﬂc&, B, 1965, p. 649.
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