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vomXy gy (1), YZa~Fd /v (2) EdvaTrie Fi ) v BEHET,
Ac:0—AcOH R TRIG X H /e,

(1) EFNWATVFEe FEORIBTRR, 2-4Fv4xF0vraviysy (3),
DT €7 ~bF (4], 2-(5-FFV 24-VFFH~FvN) vruvirysv (5) 8k
U, 2 4, 8 10-7bI4FH Vv ro (443008 rY)F Ay (6) &M T,
(2) LORBTIR, 2-AFVAFrvda~tysy (1), TOT+w7—1+ (8), 2-
(5-FFV2,4-VFFH~FoN) YZunty /v (9), 2, 404 FH—y —FFV R
vre (5. 5] yvFAay (10), 2,4, 8 10,-F b4+ 4 Y ru (4 4. 4. 0%)F +
Fhy (11) BXU, 2, 4, 12, U4-T+r5FFH b Yv 7o (8.4.0.04%) Fr57hHY
(12) Mz ThER L. FIBEORIETIR, 77—t (5] 28, BEORIETIE, EXR
-1L,3-UAFYy (11) BERIGERDTHD, CHODORIEY, Y 7aT7nvh /s v OB
MEICRESZEINLEEREDRL.

o, =/ —viERMNESE2 T, — Vv XF NV ELUTCEET S E, TORIEHEICHI
D OMEBED S, B (2) Oz / —nvFutx—b (14) EORETE, 1,3-U4
FH UV EOERENEL CHEML .

1. #

|

1923 4F, C. Mannich® 53, Y707 Hh/ VERIVATINTE Fi EEEMET IC KIS X
, E/, ERTER, BLY, FrIAFu—tAYEE. ZO#% H Gault? 5 biEk
WA ROy 7a T v EFRVATNTE FEOHARIGIK OV THEL TS, &5
IT, J. Colonge 5%, H 3L, F. Becke H¥ I, BEDOY 7aT7h/ vEFRNVATIVFE F
EHEMMETICREZE, TVFELYERYZ7OTVH ) VY EBTNS,

—7, BREMEER O/ COBO KIBIC DT, S. Olsen® 25, ¥ 7 a~+4 /v &kiva
TNT e FEERBMEEZROTHRIGEE, 1,3- V4 FH Vv EEELE 0 S BEnd 51, &
¥, W.C. Lumma. Jr. 5® 235, 2-AFryZao~FH /v EFRNVATAFE FEE Y 70
AOFBRHTRIGRE, A Fo—-tEYBLY, ZOr) TrFdeT T~ b EETHBICT
9, BUMBZR O/ Y 70T MR/ VERVATATE FEDHARIBICONTIEHE R

* ) BRI AR LR, T00 [0 L i BT 1—1
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LHIXxN T,

EELW, vIruxva,y (1) 8O, vZa~ky/v (2) ERVLTUFE FEE
RICTER DI, ) VBB Z RO TRIS SRR =/ 2 F o —VLRIERBIY, BRT —
FOALRIGHETL, N OERBEMIZ, Y 27aT70h/ vOBKREEBCID RS SEELS
T3 EEERDK.

e, YI7aTNVh ) VD) =TT~ BXY, T/ T ot r—FERVATIV
TEFEDOKIBILDOVTD, ERITIROEEBRBRET L.

L BRLEER

vimRy )y (1) ERVaTrTe FEOBEBEARIETIE, 2-4%v 4 Frv 7o
Ry, v (8), TOTETF—1F (4), 2-(5-FFV-24-VFFH~FVI) YIuRy L
/v (5] BIU, 2,4,8,10-7r7AFH V70 (4.4.3.0) bYFHv (6) M8
ZhThiBoh, 77—t (5) BERIBEBRYTH -7,

vianFts v (2) ERNVATNTE FEORIETIR, 2-4F VA Frvsa~kd
/v (7], 20727 —1t (8], 2-(5-AFV-24-VAFH~FV) VIa~txH /v

0 0 0
CH20H CH200H20H
CH2=0 . CH2=O : CH2=O
(CHZ)n by (CH2)n — : (CH2)n —s 5
1en=2 3en=2 5.n=2,the acetate
2.n=3 4.n=2,the acetate 9.n=%,the acetate
7'n=3
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TCHBOH
0 o o o~ o
‘ c> o 0 HO
—
(CH,)IT—0 (CH,)n i (CH,)n ]
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11.n=3 fCHz*O
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V)

~ 12.n=3
Fig. Reaction products in the acid-catalized reaction of (1) and of (2) with formaldehyde
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(9), 2, 4-VAF¥—s—FFv 28 (55) vr7hv (10), 2,4, 8,10-7 F 74+
FrYUvra (4.4.4.0%%) FrIFAY (1) BL, 2, 4, 12, 4-F + 543+ Yy
78 (8.4.0.00%) 7 b3 7FAav (12) BEAENE LN, ©2-1,3-UrF4v (11) BER
INERBmELTEON., (1) Z2x 47 )y 253E (7)) ZHERL .

(1) &hwaTvie FEORIGIR, (2) EZNEDRIGICHEL TEDORIGHNEL < /M
Itk

CNSDORIBR, Y7aT7rh /) v OBREEBICE > THROEELSTECENEBD NS
2, RUGRE, BRECHEORBMICK-TY, I/ —VvHRBERAKALEETICEICL -
Td, Zho DRI A S ISHENRED SNk,

2—1. REBEDOEE

(2) EFRNWATNVTFE FEDORIFT, ©2-1,3-UAx+4v (11) BRERIGERY T H 3
OICHEBELT, (1) LoRETREN ((6)) OEBRMBERDL L O OR, BRI —F VbR
B, vI/mRy AVROEEKICKEREZEL ST TR eHEEIONE. TbE, (1)
EDORIETIR, BREELVETIHTFRARIDOLZY, ©2A-1,3-VFF 4 BERUHEL, ¥
LEZDOHFARARAPIBOERNINS (2) LoRETIR, FEUTRBRT —7 VLRIGHHET
U, ©2-1,3-VAFH v, ERIBERHELbDEEDbNS

2—2, RIGREOKE

Ch o DRIETR, 40—60°C OIUSIRESEBTH D, 30°C UTFORETI, 12&AERE
W, ENMIOBBEEREEL Uk, ¥/, 90°C X0BLBBERY v —bh 13 D ERL, ch
o BRIGERYE BEET 5 C LB CTRE TS - 72, |

2—3. BEHEHR

(1) EFWATHVFE FEORIBIRBOTIR, ZTORGERERD TN, BEEoEHICX
ZROGHEDMEIZ, BEAERDONEL S (2) LORBIEZ, TVa—VvRTR, EEA
LH#EFTE Y, CH:Cl, CHCls 88X, CCL RTMEENKT 3L, £2-1,3-U++4v (11) O
BEERT R, KOENERETRIZEAERIELIEM -7, CHCN R Tid, BRI ~7 1t
RIEOAHMHETL, 1,3-UA4F3VEH10) X, (1) 22hFhaERl, £OoERKI, 12
2, 7:3TH-7c. HCO:H, AcOH B XU, AcOH-Ac:0 T TiZ, FLLUT, ©R-1,3-YA+
HrynBoh, AFa—VtEYERIR L, C:HCO.H BXLU, n-CH.CO.H ZTI, 1,3-Y
FF+Hyv (10) RelBohish -1,

2—4. 1-v7uxXyF=nv7TE5F—1t (13), 1-vZ7u~Ft=v7E5— (14) BXLV, 1
~v7ua~ntr=nrFotr—1t (15) EHvaTTE FEORIG

—8RIC, L,3-UAFHVHER, AL T4 v ERNVATUTE FEOBEMBHEARIKICXDE
o3 &Ep5, YI/uTNA /v ) —VvEREREAZEEL L/ —VvT 27— bB&



78 FHE - EFEMA

Table. Solvent effects in the acid-catalized reaction of (2] with formaldehyde

Reactants(m mol) Solvent Catalyst Temp. Time Area ratio in GLC (%)
(3) CH:=0 (m mol) (m mol) o)  (hr) {100* (113 (12} the others
50 150 CCl4(250) H;P04(5.0) reflux. 20 — 100 — —
50 150 CHCl3(250) H3P04(5.0)  reflux. 32 — 100 — —
50 150 CH,C12(250) H3P04(5.0) reflux. 47.5 - 100 — —
20 60 CH;CN(200) PTS(1.1) 40 10 70 30 — -—
20 60 HCO:H(100) PTS(1.1) 40 10 28 63 9 —
20 60 AcOH(100) PTS(1.1) 40 10 7 87 2 4
20 60 Ac;0-AcOH(20-100) H3P04(4.3) 60 15 13 72 7 8
20 60 C.H5CO.H(100) PTS(1.1) 40 10 — 25 — 75
20 60 n-C3H,CO,H(100) PTS(1.1) 40 10 — 31 8 61
50 50 1-PrOH(250) H3P04(13) 45 21.5 no reaction
50 50 1-BuOH(250) H;P0,(17) 45 70 no reaction
50 50 AcOE+(250) H;P0,(19) 45 21.5 no reaction

* This ratio is minimal since the 1, 3-dioxane (10 proved to be quite water soluble and difficult

to extract.

O, T/ —~n7Fatir—bERNVATNFE FEDORIBETRY, Y 7aTvh/ v EDRNG
EHEBBET L 7,
WTFNORIBICBNTS, ¥ 7aT7h /) vERVATVFE FEDORIBELL R UARY S
Bohi,

(1) oz /=725 —F (18) EFNVATNHNFE FEDORIETIE, (1) ORIGICEEL
T, ©ZX-1,3-YAF4Y (6) OERENEL, FKTE7~1+ (5] BPRr-k

(2 oz /) —nv75—F (14) BXY, =/ —r1Fatixr—bF (15) EHhNVATLVFE
FEDRBICHBNTI, (2) ORBICHEELT, »xFo—uita¥® (7), (8) L, (9)
DERENDILL, BRI —FvbA&H (10), (11) X, (12) OEBRRIZEML - &
T, (15) &HdNAaTNHTE FEORIETIE, BRT—FVEAHOEREDEMIZEL 2> - 7.
ZD&EHIC, =/ —vERMERMESEEETICEICED, ©X-1,3-UtFHrnFEdLT
E&?%C&@ﬁbf@%%<,ﬁﬁl~?wmﬁmﬁ,i/~wﬁiiﬁé&$WA7W?t
FEDOMMRIBICEDHETT 2D EWETE 3.

3. = B
3—1 & H
viunRv gy, vrunFy /s v, TNETNTHRO-BAEER 0 1-v7aRy
T=NTEF—b, 1-Y78~F%=VT %5~ M, L Goodmann 5 D HFE? iIC XV AK
L.
1-v7aRXVF =T EF—1; bp 47-49°C (15mmHg), d¥ 1.0115, n¥ 1.4480, 1 -3
JanFL= VT &5~ k: bp. 178-179°C, dF 1.0082, nZ 1.4547
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1-v7ua~Fw=vFutr—tE, Ya~Fy/vEeroetvgR> v ) v L mgET
i, ke A vBREMBER T3 C EIREDABRL . bp. 192-195°C, dP 0.9783, n¥
1.4548,
3—2 vsuavisv (1) ExrvaTr7Te FEDRKG

(1) 8.41g (0.100mol), »¥F kAT TE F 9.48g (0.300mol), KEEER O0ml, HEKHE
B 10ml BLY, fFEEILTY VB 5.75g (0.050mol) 2=Z207 5 XaicAh, I EL
255, 40°C T 30 BERIS X ¥/, RIBKIL, BEICXOQIEL o8&, BIETICOMEREL -,
BESEA R/ a<= v 75 7 TRESBRL, KO 4DDORIGERYZHEL 7. LFnbEAaD
WIKTH - 7z,

1-v7aRyF=nVTF—hrERNVLTNTE FEDORIES 2 RBRICLU TTI - 7ok R,
(1) oREER—ERYERB:.

2-FFvxFryisuv gy (3)
bp. 95-96°C (10 mm Hg), (1it.® 104°C (13 mmHg) J, dﬁs‘ 1.0823, n¥% 1.4629

MR: 29.04, CeH10: & U TOEHIHE, 29.36.
TR: 3450, 2970, 2900, 1730, 1460, 1410, 1250 em~!
NMR: 6 1.5-2.5(m, 7TH), 3.70(d, J=4.1Hz, 2H), 4.14(s, 1H).
SHTHE: C, 62.98%; H, 9.03%.
CeH100: & U TDEEE: C 63.13%; H, 8.83%.
2-FwrtAFoaFrvrsavir /)y (4]
d%1.0886, n¥1.4502, MR: 38.57, CsH:0s & U COFHHEE, 38.61, EV: 359, FHEE,
360.
IR: 2950, 2870, 1450, 1406, 1380, 1360, 1230 cm~!,
NMR: & 1.5-2.4(m, TH), 1.98(s,3H), 4.17(d.d, J=3.5,4.8Hz, 2H).
MS: m/e 156(M*).
SHFHE: C, 61.80%; H, 7.94%.
CsH1:0: & L TDFHEME: C 61.54%; H, 7.69%.

2-(5-FFV-24-VAFHAFUN) vYIuvg /v (5)

d® 1.1136, n¥ 1.4513, MR: 45.05, CsHuOs & U TOFHHME 44.87, EV: 296, FH5HE
302,

IR: 2950, 2850, 1745, 1730, 1450, 1410, 1365, 1220, 1110 em™!

NMR: & 1.5-2.4(m, 7H), 2.06(s, 3H), 3.75(d, J=3.0Hz, -CH:0-, 2H), 5.15(s, ~OCH.0-,
2H).

SHTE: C 57.91%; H, 7.49%.
CoH10s & UTOEIHEME: C 58.06%; H, 7.51%.
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2,4,8,10-7F54F Y Y7o (4.4.3.0") pYFAY (6]
d® 1.1920, n¥ 1.4741, MR: 43.90, CoH10. & U TOEHEIE: 43.73,
IR: 2950, 2920, 2880, 1145, 1130, 1090 em™%,
NMR: 6 1.5-2.3 (m, 6H), 3.54 (AB q centered at & 3.54, J=11Hz, -CH.0-, 4H), 4.82
(AB q centered at & 4.82, J=>5.6Hz, -OCH.0-, 4H).
SHHE: C, 58.02%; H, 7.61%.
CoHuOs & UTOEEME: C 58.06% ; H, 7.58%.
3—3, vsu~nF¥/v (2) EhwvaTiTe FEORKG
(2) 9.81g (0.100mol), /¥ kI ATIVFE K 9.48g (0.300 mol), KEFER 90ml, HE/KEE
B10ml B&U, BEEILTY VE5.75g (0.050mol) 2=207 35 X aikAt, »&F L
5, 60°C T 15 BIRIGS ¥, RIBKIR, HHRICKXDLE LUk, BETICAOBERELL. &
BoxAR/u< b5 2 TRIESRL, RO 6 DDORBERYEBEEL 7.
1-v70~AdFt2=VTEF—bBXY, 1-vY7anFk=Fobdr—bEFRNVLATNT
E FEDRIBEL S RARICLU TR - 7e#R, (2) ORIBER—-ERGHE L.
2-FFvxFuvsa~Fy /v (7]
bp. 61.0-61.5°C, (6mm Hg), (lit.297-99° (3.5mmHg)}, d¥ 1.0660, n¥ 1.4735, MR:
34.13, CH»O: & U TOEMRE, 33.86.
IR: 3400, 2930, 2855, 1700, 1450, 1020cm™.
NMR: & 1.0-2.7(m, 9H), 3.20(m, 1H), 3.55(d.d,J=2.7, 4.8Hz, 2H).
SHTHE: C 65.70%; H, 9.63%.
C:H:0: & UTOEFIEE: C 65.59%: H, 9.44%.

2-THPAFYXFNYIO~FH /Y (8]
IR: 2930, 2850, 1740, 1710, 1450, 1230, 1115cm~!
NMR: 6 1.0-2.7(m, 9H), 2.04(s, 3H), 4.10(d, J=11Hz, 2H).
SHTE: C 63.48%; H, 8.42%.
CoH10s & UTOFIEMME: C 63.51%; H, 8.29%.

2-(5-FFV-2,4-VxFH~F) YIu~F¥ /v (9]

d%1.1466, n%1.4818, MR: 49.79, CiHi0s & U TOEHEME: 49.49, EV: 283, EFE/H,
280.

IR: 2930, 2850, 1740, 1710, 1450, 1215, 1160 cm™!,

NMR: & 1.0-2.7(m, 9H), 2.07(s, 3H), 3.62(d, J=6.0Hz, -CH:0-, 2H), 5.25(s, -OCH:0-,
2H).

SHTE: C 60.02%: H, 8.32%.
C1H1s0s & U TOFEME: C 59.98%; H, 8.05%.
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2,4-VA FH-T-4 %V 2rn (5.5) vvFhv (10)
d%1.1532, n% 1.4848, MR: 42.30, CoH1.0s & UL TOEEME, 42.66.
IR: 2940, 2860, 2760, 1710, 1455, 1160, 1030 cm™,
NMR: 0 1.5-2.4 (m, 8H), 3.78(s, -CH:0-, 4H), 4.62 (AB q centered at ¢ 4.62, J=6.0
Hz, -OCH:0-, 2H).
MS: m/e 170 (M*).
SHifE: C 62.32%; H, 8.13%.
CoHuOs & U TOFHEME: C 63.51%; H, 8.29%.
2,4,8,10-7 r54FH )70 (4.4.4.0") Fr5374v (11)
mp. 86.5-87.0°C (4 Va7 iva— v o B, d° 1.1720, n¥ 1.4852, MR:
48.92, CiHis0s & U TODFHEME, 48.35.
IR: 2940, 2870, 2780, 1455, 1170, 1080cm™,
NMR: 4 1.3-2.1(broad, 8H), 3.3-4.3(broad, -CH:0-, 4H), 4.94(AB q centered at & 4.94,
J=5.5Hz, ~OCH.O-, 4H).
MS: m/e 200 (M*).
SHTE: C, 59.62%; H, 8.23%.
CiwH1is0s & UTOEHME: C, 59.98%; H, 8.05%.
Q) oxz/79v =

(11) 25mmol, # %/~ 10ml, EHMMR2HEMZ T, 15 B, 70°C TMEEH S ¥

RIGHKRT %, 7Trva—vzBERL, EECEDLEL:. RIBERSRZ, SEOY7u~t

PV EBATORD, TOIRBLY, NMR 27 buds (7)) O &e—HKL k.
2,412,14-F b 7AFY Y m (8.4.0.00%) Fr5FAHv (12)

mp. 59-60°C (A V" a i Tia—udbEEER.

IR: 2880, 2800, 1450, 1160, 1070 cm™’,

NMR: ¢ 1.0-2.6 (m, 8H), 3.60 (AB q centered at 6 3.60,J=9.0Hz, -CH,0-, 2H), 3.73
(AB q centered at 0 3.73, J=11Hz, -CH.0~, 2H), 4.80(AB q centered at & 4.80, J=
5.6Hz, ~OCH»0-, 2H), 4.83(AB q centered at 6 4.83,J=5.6Hz, ~OCH,0-, 2H).

SHTiE: C, 59.73%; H, 8.18%.

CioH160s & UTOEHEAE; C, 59.98%; H, 8.05%.
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Reactions of cyclopentanone and of cyclohexanone with formaldehyde

Kazue IBUKI, Fukumi HIRANO and Shoji WAKABAYASH]I,

Department of Chemistry, Faculty of Science, Okayama College of Science,
Ridai-cho, Okayama-shi 700 Japan,

The acid-catalized reactions of cyclopentanone (1) and of cyclohexanone (2 ) with form-
aldehyde were studied. It was recognized that these reactios included a methylol reaction and
a ring-etherification and that the reactivity was greatly influenced by the skeletal structure
of cycloalkanone. Namely the reaction of [ 1] with formaldehyde gave mainly the methylol
compounds and the reaction of [2) with formaldehyde principally the ring-ether compounds.

Moreover, it was found that the ring-ether compounds were given to large extent by fixing

the enolic double bond of the cycloalkanone as the enol ester.



