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Summary

The hydroxy ketone intermediates 1-phenylpentan-1-ol-3-one and 3-methyl-4-phenylbutane4-0l-2-one from the reaction
between benzaldehyde and butanone have been prepared by the Schapf method. Treatment of either the straightchain isomer
1-phenylpentan-1-ol-3-one or the branched isomer 3.methyl-4-phenylbutane4-ol-2-one with dilute alkali produced the straight-

chain unsaturated ketone 1-phenyl-1-penten-3-one. Treatment of }.phenylpentan-1-0l-3-one and 3-methyl-4-phenylbutane-4-
-1-2-one with acid afforded 1-phenyl-1-penten-3-one and 3-methyl-4-phenyl-3-buten-2-one, respectively, with no evidence of
rearrangement. The reaction between p-nitrobenzaldehyde and butanone in alkali yielded three hydroxy ketones indicating
that both methyl and methylene positions were attacked to a comparable extent. These results suppports a mechanism for

the alkaline condensation in which the dehydration of the intermediate hydroxy ketones is a slow step and thus responsible
for the exclusive formation of 1-phenyl-1-penten-3-one. The formation of 3-methyl-4-phenyl-3-buten-2-one in acid results

from selectivity at the addition step(2) of the reaction.
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L Ao} A8 AJte 2F ¥H9Y Merck M —if
4 Al#3k%5, ethyl 2 - methyl - 3 -ketobutanoate
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mp &4 & Fisher - Jhons, Melting point Apper -
atus, Y43 4L Carbon, Hydrogen, Nitrogen anal-
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(1) 1-Phenyl~1-penten-3-one(1I)

24V o) YHANE GHHAL mop. & 38Uk
1 MM 286 ( 4y£4.37), 225 (4.01), 220 (4.04).

(2) 3-Methyl - 4 - phenyl - 3 - buten -2 - one (1)

EY Ve sedilE g8k mpst 38~ 40°Q
AL dolsh. A NQM 278 (4pE4.30), 224 ~ 226
(3.9), 220(3.96).

(8) 1- Phenylpentan~1-0] -3 - one (IIl)
" Ethyl 3 - ketopentanoate 15 § & 0.1'M NaOH £
4 1.580] 7t3ked 25CoA A 6412 Y42 ¥, &
€ d4e® AN 0.0 MY4ERE2 Y (pH 7)
100 a¢-¥ 7iileh, of 7o) A2 5§32 benzaldehyde
3.0 & 713k Bl 45U YUY, 44%
¥ dvlzz izt AYEFIa MEHmM 3550

odojale}, b.p. 113C (0.9m ), yield:35% Y4
4 C11Hi01, Caled. : C, 74.14 ;H,7.92 Found :
C, 74.18 ; H, 8.04
(4) 3-Methyl -4 - phenylbutan - 4 -0l - 2 ~ one
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v -

Ethyl 3 - ketopentanoate 15 9% NaOH g.0 #°l
Y4 50 %8 400 meo] F2hed 12 A|ZHE4L
MK MAITLel, 448 Keto Ale] p-nitrobenzal-
dehyde 4.09 & 7F8hod 4 WX dAUch.  44AE%
djvl 22 Hiiste] o st{2 FEMMAC KEaMdh 3.6
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(6) 4-(p- Nitrophenyl) - 3 - methylbutan - 40!

-2-one (.2} W)

Ethyl 2 - methyl - 3 - ketobutanocate 20 ¢ & 50 %
ol gh-g-8of 400 moll 71ke] 2.5 A1ZHEQL MAKFHEA
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hyde 4.0 9 & ~t3te] 23 U7 WH2det. 4 48%
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mp.: 93~94C, yield: 42%
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U424 CuHisO4, Cacld.: C, 59.19 ; H, 5.87 ;
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(1) E# hydroxyketone ([I) 0,808 4% =l&t& 10
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U484 CuHisNO,, Caled.: C, 59.19 ; H, 5.87;
N, 6.28 ; Found.: C, 59.00; H, 5.63 ; N, 6.32

= Y% 4y o2 benzaldehyde 3.5§ & AL-g-3F
o HBAGRMERY 4388 dsich, o 448 )
< 'silicagels"] columnol] BHFAI#, benzene -
ether So g AMAAoY ~yt&s Pp-nitroben-
zaldehydest 0,024 §ol v$tm, solz AYYEA
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V. 7} 0.214 0] Jfict,
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mp.: 108~ 110C, yield: 85%
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9. O'H
R;CH:C(‘:HCH CeHuX
Rz
Il[. X=H, R -_—CH:, R2=H

V. X=H, Ri=H, Rs =CHs
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1% NaOH &4 49 [zt Vo a8 Fig.el
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Fig.l, Percentage yield, as a function of time
of benzaldehyde(®) and 1-phenyl -1 —
penten =3 = one (0)

B ketone ] 2 MY XM (U.V, 4 63%, fiE
EA O Bl sl 43%% "l=At ), ¢Sy 2
sl el e 43 a9 benzaldehyde 7} Y& Bol 4
vebdel, fIRRER VE 32 +58324 HNY
X3} ketone [ 2 MYs o, of FpalE, iAoy
benzaldehyde 2] 4 4o] o] w2 5, ¥ X3} ketone ]
o 44 At 6 A% O Vo =80
Ho] Ehstrt, MPMEES} ketone [+ wHEEYE
ol EMRNME 9 B - Fd4x &S
A Gsted, olRA oz sekg4 NaOH S4el4 @&
St hydroxyketone I MAut3°l & X3 ketone I
A4, 22| 27} benzaldehyde ol 4 F-Alo] Yo
dois A4S & 4 ok, €5 flgR hydroxketone
Ve S8vt dojdet, )

HEELH] e S xA g Table. Il ety
sltdls, N9 92 benzaldehyde Hdz7t 250 mp off
Jelue Aoz o 4 ga, M9 & A (kat+ks)
o FH& 5034 286mpucl A Y, F ke A9
dx) & A e,

in the treatment of Y3k MARME YAAD ki ks €L ben-
1= phenylpenten=1~ ol ~ one (111)Cupper
curves) and 4 = phenyl =3 —methylbutan— zaldehyde 9} 8- X3} ketone 1 9 £4g  spectrum
4=o0l =2 -one (IV) (lower curves) with
0,25M sodium hydroxide at + 19, tHe 2 FHY 4 A
Table 1, Dehydration and Cleavage of Hydroxy Ketones in 90 % Agqueous Methanol at 25,0°
. -
Compound | 10 . COH 3" 105" 10%:;* | 10%;, COH) | 10%:./ (OH)
biig 1.87 0,030 2.3 2.19 7.43 7.30
1.74 0,050 3.95 3.88 7.90 7.76
1.87 0.050 3.94 3.86 7.88 7.72
1,74 0,100 8,28 8.12 8.28 8,12
1,74 0.100 8.44 8,27 8.44 8,27
Av, 7.99 7.83
10¢ COH 3 105k 10%,/ (OH )
Concn ,®* ‘ ¢
14 1,83 0.0050 5,68 114
1.83 0.0050 5.92 118
1.83 0,010 11.1 111
1.83 0,010 11.1 111
1.83 0,030 33.2 111
1.83 0,030 31.6 105

112

*Moles per liter, ® Sec;!
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Qi@ hydroxyketone o HAREEE ket kiol vt
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& ~5g= 07 44sdste Aol

Noyce 8 Reed®)& Vsl #4}¢ P-methoxy 717t B
of 4 BAR St obvier £9¢ B3 & carbo-
nyl ohgel S v AEEEL WA YR ed
o e BASE AL 2asdE, of BRT RK
Hol MmEaRENA 1o 4l J4e o
W Ay A¢E sy ¥erhe AE Féhe Aol
1.

p ~Ni trobenzaidehyds —Butonone & 7

AlYo) 4 aldehydes} 1% NaOH $H o4 but-
anone 3+ 41 Al ubSdhed BE oke| hydroxyketone ¥R
B8 445hE AE ¢ 4 ek, Silicagel ol o4

m.p. 91, 94, 61T AIZHAY hydroxyketone & &
gatedAat, of THEL %As FANAE 253

o, o] & AdA AL WALEA Rt 3
o 9% 4 dgdwedl, °ofAL methyl 7% 7HAl V4
oMY 483 &, 94TCol4 ¥5  hydroxy-
ketone (V.)€ chromatography & 414 d& 4 U+
o, A FolA A2 Fa EF=lw, = 61C ¥A
e F7r2g2 Jehded #&EA77 dd K
o] #l7}x] hydroxyketone & RiEMfzglel  wWlAlel 4
p-toluene sufuric acidoal o8l <Al BAKsIA,

™ R

el 4 AR M A 5 hydroxyketone I3} N
4254 slodubgos 4Asez BAUEE 448
o =YY AYsE FPoln, ERAMERE 1L &
7t ke ot o 3y W R 4AsE Holvh, = T
Ao 4 ol & 8 - hydraxyketone & w24 RAH=.
28n2 o] 2AdNAH 448% A3 AL ¥
st adsieidele, T& k7t ko o Az|eEel
20 $4zte] 44%ch. Ve Aol4 B2t opdlet
X A5 Mach o w2 YAsed, o2& Vo
o ak2 wbA (kedks) o] Mok A Ze HY5EE
shgo} F7] = Eolrt,

o}4}o] benzaldehyde -butanone 4 M4 MK
A o) P & K A E@elal sl

= - Nitrobenzaldehyde - butanone #84 MEol 4
=, butanone& & 7}ele] 4 methyl 3 methylene ¥
3o 4 HEHKE aldehyde o} F sl EHM benzy-
lidene 3UEY #UL 44 BMARE A4
2 u]galolel o8t Al BRE 4T & Ut
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