Hydroiminoacylation

adduct of olefinic group of MMA to SiH bonds of the poly
(phenylsilane) and small amount of poly(MMA) and (2) no
photoreaction of poly{MMA) with PhSiH; took place.

In conclusion, this work describes the photopolymerization
of MMA with phenylsilane. The molecular weights of the
poly(MMA) containing Si-H moieties are increased as the
molar ratio of PhSiH, over MMA increased by cross-linking
via hydrosilation of Si-H bond to C=0 group of the polymer,
but the isolated yield is in turn decreased. This is supported
by the spectroscopic and solubility data and some reaction
chemistry, AIBN accelerates the polymerization reaction rate
and increases molecular weights, Phenylsilane seems to func-
tion as a chain transfer agent and solvent.
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Hydroiminoacylations of allyl and homoallyl alcohol and their derivatives with benzaldimine by Wilkinson’s complex
have been studied. All these terminal alkene derivatives except allyl alcohol were hydroacylated according to anti-
Markownikoff's rule to give the corresponding linear alkyl compounds without showing oxygen directing effect, even
though hydroiminoacylation of 3-acetoxy-15-hexadiene showed strong allyloxy directing effect over homoallyloxy di-
recting effect in a 92 : 8 ratio. Solvolysis of 4-acetoxy-1-phenylbutan-1-one, previously prepared by hydroiminoacylation,
in ethanol led to etherification giving 4-ethoxy-1-phenylbutan-1-one through neighbouring group participation, while
that of 5-acetoxy-1-phenylpentan-1-one led to common transesterification giving 5-hydroxy-1-phenylpentan-1-one. Appli-
cation of branched alkanols such as isopropanol and £-butanol in solvolysis of 4-acetoxy-1-phenylbutan-1-one underwent

competition between etherification and transesterification.

Introduction

Hydroacylation is one of interesting reactions in organo-

metallic chemistry since ketone can be directly synthesized
from olefin and aldehyde by organotransition metal catalyst.!
However, decarbonylation of aldehyde is one of major side
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reactions to produce alkanes.? When aldimine, prepared from
aldehyde and 2-amino-3-picoline, was used instead of alde-
hyde to suppress this decarbenylation, ketimine was formed
by hydroiminoacylation through C-H bond cleavage of ald-
imine® The resulting ketimine could be easily hydrolyzed
by aqueous acid solution to produce ketones. Hydroiminoacy-
lation of 1,5-hexadien-3-ol and its derivatives having both
allyl group and homoallyl group, with organometallic com-
pound, ferrocenecarboxaldimine, showed strong allyloxy di-
recting effect to give the corresponding alkanoylferrocene
after hydrolysis.' Benzaldimine instead of ferrocenecarboxal-
dimine has been applied for hydroiminoacylation. This report
explains hydroiminoacylation of various l-alkene derivatives
with benzaldimine to see the directing effect and the solvoly-
sis reaction of the hydroacylated benzoylalkyl acetate.

Result and Discussion

Benzaldimine 1 (0.33 mmol), prepared from benzaldehyde
and 2-amino-3-picoline, reacted with allyl alcohol (2a) (0.66
mmol) in toluene at 100 T for 12 h under 10 mol % of
Wilkinson's complex (3) (0.033 mmol) as a catalyst based
upon 1. Without isolation of the resulting ketimines 6a and
6b, their hydrolysis with 1 N aq. HCI solution for 2 h gave
4-hydroxy-1-phenylbutan-1-one (7a) and a-methylcinnam-
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Table 1. Hydroiminoacylation of olefins (2) with benzaldimine
(1) under 10 mol% Wilkinson's complex (3) at 100 T for 12
h, and hydrolysis of the resuiting ketimine (6)

Entry Olefin substrate  Product  Ratio IS;::;;‘]
,b'\/\/o-n 3
1 Noy ™ Ta) o w45
(2a) Ph_=<cu’o 27
8)
9
2 ‘\/\0/\. Ph C\/\/o\/ 7%
@b o (D)
3 o P En O P 92%
2o o (10
4 VOM Ph” C\/’\/o\/\ 70
(2d) (7d)
7a 7 70%
Q
(" °© 23
(7 2
2
5 X"o.cocn, Ph’c\/\/o‘cocn’ 78%
(2¢) (7e)
6 OC0H 0%
2n 9
7 Aococh, meOSNS"ococn, 739
2 7,
e
Ao O N 57%
2w (Th)

*A trace amount of unknown compound was detected. *A trace
of hydrolysis product (7a8) was obtained. ‘A trace of hydrolysis
product {(7h) was obtained.

aldehyde (8) in a 73 : 27 ratio in 45% yield after isolation by
silica-gel chromatography (Scheme 1).

The first step of hydroiminoacylation must be C-H bond
cleavage of aldimine 1 by Rh(I} in 3 and coordination of
allyl alcohol (2a) to generate a transient intermediate 4. The
hydride insertion into allyl alcohol gives two hydrometallated
complexes as intermediates, $a and 5b, according to anti-
Markownikoff's rule and Markownikoff's rule. Reductive elimi-
nations of 5a and 5b produce two ketimines, 6a and 6b,
respectively. The reason for formation of Sb is not clear.
Maybe the oxygen atom in 4 might coordinate to Rh with
dissociation of the remaining triphenylphosphine, which
makes close enough to deliver a hydride to terminal olefinic
carbon. This result is very similar to that of ferrocenecarbox-
aldimine.®

For compound 8, hydrolysis of branched alkyl ketimine
6b might give 12 through enolization of the initial hydrolyzed
branched alkanol 9 and subsequent isomerization of 10 to
12 (Scheme 2). Dehydration of 12 supposes to give 8 as
a final product. This kind of dehydration has been shown
in dehydration of a-hydroxyalkylferrocene since this type of
compound is very susceptible for dehydration giving alkenyl-
ferrocenes® Driving force for dehydration must be the for-
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mation of the stable conjugate olefin connected with the cy-
clopentadienyl group in a-hydroxyalkylferrocene. Above re-
sult shows that even phenyl group as well as cyclopenta-
dienyl group of ferrocene drives the dehydration process un-
der mild conditions.

However, hydroiminoacylation of the hydroxy-group prote-
cted allyl alcohol derivatives afforded linear alkyl hydroacyl-
ated products after hydrolysis.

When allyl ethyl ether (2b) and allyl phenyl ether (2¢),
in which the hydroxy groups of allyl alcohols were protected
by ethyl group and phenyl group, were applied for hydro-
minoacylation under the identical conditions, only the linear
alkyl hydroacylated products, 4-ethoxy-l-phenylbutan-1-one
(7b) and 4-phenoxy-1-phenylbutan-1-one (7c), were obtained
in 77% and 92% yield, respectively (Table 1). Any branched
alkyl hydroacylated product has not been observed. Hydro-
iminoacylation of diallyl ether and the subsequent acid hyd-
rolysis of the resulting ketimine produced three kinds of
hydroacylated compounds, 4-allyloxy-1-phenylbutan-1-one (7
d), 7a and bis(benzoylpropyDether (7)) in a 70:7:23 ratio
in 70% overall yield. Compound 7a supposes to be formed
during acid hydrolysis of 7d. When alcohol group in allyl
alcohol was protected with acetyl group, 4-acetoxy-1-phenyl-
butan-1-one (7e), linear alkyl hydroacylated product, was also
obtained in 78% yield as expected. However, when vinyl ace-
tate (2f), a shorter substrate than 2e, was applied for hydro-
iminoacylation under the identical reaction conditions, any
hydroacylated product was not detected. The reason might
be favorable polymerization of vinyl acetate under this reac-
tion conditions. Already we have seen the strong directing
effect for allyloxy group compared with homoallyloxy group
in hydroiminoacylation of 3-acetoxy-1,5-hexadiene with ferro-
cenecarboxaldimine.! To test the directing effect of 3-acetoxy-
1,5-hexadiene (13), 1 reacted with 13 at 100 € for 10 h
under 10 mol % Wilkinson's complex (3) to give 4-acetoxy-
1-phenyl-6-hepten-1-one (14) and 5-acetoxy-1-phenyl-6-hep-
ten-1-one (15) in a 92: 8 ratio in 61% yield after hydrolysis
of the resulting ketimine (eq. 1).

i
"'/C\/Y\/
10mol %
0-COC Wilkineon's 14 O-GOCH,
M Complex(s) ~ H'M.0 02
1o /\)\/ e " Eqe D
— 100°C, 10h "
" ™E 0 s  OCOCH,
Pn #
1*
(81 % inolesed yhek))

This strong directing effect of allyloxy group over homo-
allyloxy group in 13 can be explained by that a stable 5-me-
mbered metallacycle intermediate 16, generated from hydro-
metallation of allyloxy group of 13, would be the most plausi-
ble intermediate. The minor product 15 must be formed from
an intermediate 17 with a 6-membered metaltacyclic system
which is less stable than a 5-membered one, 16. This kind
of oxygen directing effect has been observed in homogeneous
hydrogenation with several transition metal complexes.”

Other candidates for hydroiminoacylation are 3-butenyl
acetate (2g) and 3-butenol (2h). If strong oxygen-directing
effect is operating in hydrometallation of 4-butenoxy group
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Table 2. Solvolysis of 7e in alcohol under p-toluenesulfonic acid
as a catalyst®

Product Ratip  \solated

Entry Alcohol .
overall yteld

P 57%
{7b}

p../g\/\/"“" 3%
(70

1 ethanol
2 n-butanol

S 7
3 isg-propanol ¢/)] . 73%

Ph/g\/\/o-l-Bu 35
4 #-butanol (7m) 2 89%
Ta 65

¢The reaction mixture was heated at 90 T for 6 h. *The ratio
was determined by GC-MSD. Starting material 7¢ could not
be detected by GC-MSD bhefore isolation.
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of 2g or 2h, it should have given 21 through a stable 5-mem-
bered metallacyclic intermediate 28. On the contrary, hydroi-
minoacylation of 2g and 2h under the identical reaction con-
ditions produced 5-acetoxy-1-phenylpentan-1-one (7g) and 5-
hydroxy-1-phenylpentan-1-one (7h) in 73% and 57% yield,
respectively, after hydrolysis of the resulting ketimine. Any
branched alkyl product such as 21 has not been obtained,
nor dehydrated product similar to 8, generated from 21
(R=H). This result can be explained as follows. When the
stability of complex 19 is compared with that of 20, steric
congestion at g¢-carbon to Rh seems to make 20 less stable
than 19, which may not show allyloxy-directing effect for
2g and 2h.

Solvolysis of 7g in ethanol produced 7h under catalytic
amount of p-toluenesulfonic acid by transesterification as
shown in eq. 2° However, solvolysis of 7e in ethanol gave
b exclusively in 57% isolated yield (Table 2).
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This etherification can be explained by the effect of carbo-
nyl-neighboring group participation to generate a 5-membe-
red ring cyclic oxonium intermediate 24 (Scheme 3)°

The intermediate 24 has been proposed in many neigh-
boring group participation solvolysis. Solvolysis of several
4-haloalkyl ketones has shown to proceed faster than that
of n-alkylhalides by neighboring group participation. Especia-
lly, when the solvolysis rate of 4-halo-1-phenylbutan-1-one
was compared with that of 5-halo-1-phenylpentan-1-one, the
solvolysis rate of 4-halo-1-phenylbutan-1-one was much faster
than that of 5-halo-1-phenylpentan-1-one. This result could
be explained by that 5-membered ring intermediate 24 is
much more easily formed than 6-membered ring interme-

diate 26%
/Ej
Ph [o]

+
26

That must be a reason why solvolysis of 7e in ethanol
afforded 7b while that of 7g gave 7h. Solvolysis of 7e in
primary alcohols, ethanol and butanol, produced the corre-
sponding ethers (Table 2, entry 1 and 2). However, when
branched alcohols were used, this selectivity is lowered. As
alcohol was changed to ethanol, isopropanol and #-butanol,
the product ratic of ether/alcohol was decreased 100/0, 71/
29, 35/65. The reason is not clear whether steric factor or
nucleophilicity of alcohol is major role. Maybe nucieophilici-
ties of alcohols seem to be an important role for this compe-
tition between etherification and transesterification. The in-
termediate 22 might be more susceptible to alcohol basicity,
in which basicity is lowered as f-butanol, ise-propanol, etha-
nol, than the intermediate 24.

Conclusion

We have seen hydroiminoacylations of various l-alkene
derivatives with benzaldimine. In case of hydroxy-group pro-
tected allyl alcohol derivatives (2b-2e), anti-Markownikoff's
hydroacylated products were obtained by hydroiminoacyla-
tion and subsequent hydrolysis, while allyl alcohol (2a) af-
forded a mixture of anti-Markownikoff's product (7a) and
dehydrated Markownikoff’s product (8). Hydroiminoacylation
of vinyl acetate (2f), one of shortest l-alkene derivatives,
did not show any hydroacylated product, maybe due to facile
polymerization of vinyl acetate. Even though hydroiminoacy-
lation of 3-acetoxy-1,5-hexadiene (13) showed much higher
allyloxy group preference over homoallyloxy group in a 92: 8

Jun-Bae Homg and Chui-Ho Jun

ratio due to oxygen directing effect, that of 3-butenyl acetate
{2g) or 3-butenol (2h) did not produce any branched hydro-
acylated product 21 through a branched alkyl 5-membered
metallacycle intermediate 20. The steric congestion at the
branched a-alkyl carbon to Rh in 20 might not tolerate the
formation of the 5-membered metallacycle intermediate. Sol-
volysis of 4-acetoxy-1-phenylbutan-l-one {7e) in primary al-
cohol such as ethanol or butanol afforded etherification pro-
duct, 4-alkoxy-1-phenylbutan-1-one, through a cyclic oxonium
intermediate 24, while that of 5-acetoxy-1-phenylpentan-1-
one (7g) gave transesterification product, 5-hydroxy-1-pheny-
Ipentan-1-one (7h). By changing primary alcohols like ethanol
and butanol to sec-alcohol and ferf-alcohol such as isopropanol
and #-butanol, the ratio of etherification product/transesterifi-
cation product was decreased, maybe due to the difference
of alcohol nucteophilicity strength.

Experimental

Compound 1 was prepared by the published procedure.”
Wilkinson's complex (3), ally] alcohol (2a), allyl alcohol deriv-
atives (Zb-2e), vinyl acetate (2f), 3-butenol (2h) and 2-amino-
3-picoline were purchased (Aldrich) and used without further
purification. 3-Butenyl acetate (2g) and 3-acetoxy-1,5-hexa-
diene (13) were prepared by acetylation of 3-butenol and
1,5-hexadien-3-0l.'? All solvents were distilled from sodium-
benzophenone ketyl prior to use. The solvent system for
column-chromatography was a mixture of hexane and ethyl-
acetate in a 9:2 ratio in volume. NMR spectra were recor-
ded with a Bruker AC-300 (300 MHz) spectrometer. The
chemical shift values (8} of the 'H NMR and *C NMR reso-
nances were expressed in ppm relative to internal Me,Si.
Infrared spectra were recorded with Nicolet Instrument
Corp. Impact 400 FT-IR spectrometer. Mass spectra were
obtained with a Shimadzu GCMS-QP2000A. Column chroma-
tography was performed on Merck Sitica Gel 60 (230-400
mesh).

Hydroiminoacylation of allyl alcohol {2a) with 1
and hydrolysis of the resulting ketimine. A screw
capped pressure vial was charged with 15 mg (0.016 mmol)
of Wilkinson's complex (3} dissolved in 3 mL of toluene,
the solution was flushed with nitrogen, and 32 mg (0.16
mmol) of 1 was added. To the mixture was added 30 mg
(049 mmol) of 2a, followed by heating at 100 T for 12 h.
The reaction mixture was hydrolyzed with 10 mL of 1 N
aq. HCI solution for 5 h. The products were extracted with
20 mL of ether and purified by column chromatography to
give a mixture of 4-hydroxy-1-phenylbutan-1-one (7a) and
a-methylcinnamaldehyde (8) in a 73 : 27 ratio in 45% yield.
7a'* 'H NMR (300 MHz, CDCly) & (ppm) 7.98 (dd, f=7.6
and 16 Hz, 2H, 2, 6-Hs in phenyl group), 7.6-74 (m, 3H,
3, 4, 5-Hs in phenyl group), 3.75 (1, f/=6.1 Hz 2H, y-CH.
to CO), 3.14 (t, /=69 Hz, 2H, a-CH; to CO), 203 (m, 2H,
B-CH: to CO); ¥C NMR (725 MHz, CDCly) & (ppm) 2006
(CO), 133.1, 1286, 128.1 (carbons in phenyl group), 62.3 {y-
carbon to CO), 35.3 (a-carbon to CO), 26.9 (B-carbon to CO);
IR spectrum (neat) 3409 (br), 3062, 2929, 1683 (CO), 1599,
1449, 1249, 1060 (s) cm™'; mass spectrum, m/e (assignment,
relative intensity) 147 (M-OH-, 5), 146 (M*-H.0, 46), 145
(14), 117, (15), 115 (37), 105 (PhCO*, 100), 91 (8}, 77 (CsHs™,
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62). 8: 'H NMR (300 MHz, CDCl;) (ppm) 9.60 (s, 1H, CHO),
7376 (m, 7H, PhCH=), 2.09 (s, 3H, CH,); IR spectrum
(neat) 2957, 2928, 2851, 1689 (CO), 1600, 1494, 1470, 1186,
1014 cm™'; mass spectrum, m/e (assignment, relative inten-
sity) 146 (M, 60), 145 (M-H, 100), 131 (M-CH;, 9), 118 (M-
CO, 10), 117 M-CHO, 76), 116 (20), 115 (73), 103 (PhCH
=C*, 12), 91 (PhCH;*, 41), 89 (PhC*, 20), 78 (CeHs, 44),
77 (CeHs*, 17).

Hydroiminoacylation of allyl ethyl ether (2b) with
1 and hydrolysis of the resulting ketimine. In the
same way described for 2a, 42 mg (0.49 mmol) of allyl ethyl
ether (2b) gave 24 mg (77% isolated yield) of 4-ethoxy-1-phe-
nylbutan-1-one (7h). 7b'; 'H NMR (300 MHz, CDCL,) § (ppm)
798 (dd, 2H, 2, 6-Hs in pheny! group), 7.6:74 (m, 3H, 3.
4, 5-Hs in phenyl group), 350 (t, /=65 Hz, 2H, y-CH; to
CO), 348 (q, /=71 Hz, 2H, CH; in ethyl group), 3.10 (t,
J=72 Hz, 2H, a-CH; to CO), 203 (m, 2H, B-CH; to CO),
119 (t, J=7.0 Hz, 3H, CH,); “C NMR (725 MHz, CDCly)
5 (ppm) 200.1 (CO), 1329, 1285, 1280 (carbons in phenyl
group), 69.5 (y-carbon to CO), 66.1 (CH; in ethyl group), 35.2
(a-carbon to CO), 24.3 (B-carbon to CO), 15.2 (CH,); IR spect-
rum (neat) 3065, 2969, 2861, 1692 (CO), 1597, 1453, 1381,
1267, 1117, 1021. 805 cm™*; mass spectrum, m/e (assignment,
relative intensity) 163 (M*-CH,CH,, 2), 147 (M"-CH,CH0,
3), 146 (M*-CH,CH;0OH, 2), 120 (PhC(OH)=CH,", 65), 105
(PhCC*, 100), 91 (5), 77 (CsHs*, 75).

Hydroiminoacylation of allyl phenyl ether (2¢) with
1 and hydrolysis of the resulting ketimine. In the
same way described for 2a, 66 mg (0.49 mmol) of allyl phenyl
ether (2¢) gave 36 mg (92% isolated yield) of 4-phenoxy-1-
phenylbutan-1-one (7¢)} 7¢'% 'H NMR (300 MHz, CDCly) 8
(ppm) 798 (dd, 2H, 2, 6-Hs in phenyl group), 7.6-6.8 (m,
8H, two phenyl groups), 407 {t, /=6.0 Hz, 2H, y-CH; to CO),
321 (t J=7.1 Hz 2H, a-CH, to CO), 224 (m, 2H. B-CH.
to CO)y; BC NMR (725 MHz, CDCls) & (ppm) 132.1, 1294,
1280, 120.7, 1144 (carbons in two pheny! groups), 66.7 (y-
carbon to CO), 34.9 (a-carbon to CO), 238 (B-carbon to CO);
IR spectrum (neat) 3068, 2966, 2906, 1687 (CO), 1603, 1501,
1470, 1374, 1248, 1211. 1037 cm™*; mass spectrum, m/e (assi-
gnment, relative intensity) 148 (M*-PhO+1, 8), 147 (M*-
PhO, 69), 120 (PhC(OH)=CH,*, 9, 106 (9), 105 (PhCO*,
100), 91 (5), 77 (CsHs*, 83).

Hydroiminoacylation of diallyl ether (2d) with 1
and hydrolysis of the resulting ketimine. In the same
way described for 2a, 47 mg (049 mmol) of diallyl ether
(2b) gave a mixture of 18 mg of 4-allyloxy-1-phenylbutan-1-
one (7d), 2 mg of 4-hydroxy-1-phenylbutan-1-one (7a) and
9 mg of bisthenzoylpropyl)ether (7))} in 70% isolated yield.
74: 'H NMR (300 MHz, CDCly) & (ppm) 7.97 (dd, 2H, 2,
6-Hs in phenyl group), 76-74 (m, 3H, 3, 4, 5-Hs in phenyl
group), 590 (m, 1H, -CH=), 523 (ABX system, 2H, =CH,),
3.98 (d, 2H, O-CH,-C=), 353 (t, /=6.1 Hz, 2H, -CH; to CO),
310 (t, =72 Hz, 2H, a-CH; to CO), 2.06 {m, 2H, B-CH.
to CO); ®C NMR (725 MHz, CDCl) & (ppm) 2000 (CO),
1348 (-CH=), 1329, 1285, 128.0 (carbons in phenyl group),
1168 (=CH,), 71.1 (O-CH,-C=), 69.3 (y-carbon to CQ), 35.1
{a-carbon to CQ), 24.2 (B-carbon to CO); IR spectrum (neat)
3062, 3027, 2935, 2854, 1690 (CO), 1598, 1454, 1362, 1206,
1109, 1005, 936, 757, 694 cm™*; mass spectrum, m/e (assign-
ment, relative intensity) 164 (M*-CH,, 2), 163 (M*-C;H,,
20), 147 M*-CHs0, 14), 120 (PhC(OH)=CH,*, 40.5), 117
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(5). 105 (PhCO*, 100), 91 (4), 85 (10), 77 (CsHs*, 72). 7
'H NMR (300 MHz, CDClLy) & (ppm) 7.95 (d, 4H, 2, 6-Hs
in two phenyl group), 7.7-7.3 (m, 6H, 3, 4, 5-Hs in two phenyl
group), 351 (t, /=64 Hz, 4H, y-CH, to CO), 3.05 (t, /=69
Hz, 4H, a-CH; to CO), 2.01 (m, 4H, p-CH; to CQ); ¥C NMR
(725 MHz, CDCly) § (ppm) 200.0 (CO), 133.9-126.9 (carbons
in two phenyl groups), 69.8 (y-carbon to CO), 35.1 (a-carbon
to CO), 24.2 (B-carbon to CO); IR spectrum (neat) 3066, 2931,
2853, 1691 (CO), 1595, 1455, 1370, 1208, 1124 c¢m~!; mass
spectrum, m/e (assignment, relative intensity) 148 (PhCOCH,
CH.CH;*, 6), 147 (PhCOCH.CH.CH,", 53), 146 (PhCOCH,
CH=CH,*, 42), 120 (PhC(OH)=CH,*, 25), 105 (PhCO*,
100), 91 (4), 77 (C¢Hs*, 69).

Hydroiminoacylation of allyl acetate (2e) with 1
and hydrolysis of the resulting ketimine. In the same
way described for 2a, 50 mg (0.49 mmol) of allyl acetate
(2¢) gave 26 mg (78% isolated yield) of 4-acetoxy-1-phenyl-
butan-1-one (7e). 7e: 'H NMR (300 MHz, CDCly) 8§ (ppm)
796 (dd, 2H, 2, 6-Hs in phenyl group), 7.6-74 (m, 3H, 3.
4, 5-Hs in pheny! group), 4.17 (t, /=63 Hz, 2H, y-CH; to
CQ), 3.08 (t, /=72 Hz, 2H, a-CH; to C0O), 2.12 (m, 2H, B-
CH; to CQO), 203 (s, 3H, CH;); *C NMR (725 MHz, CDCly)
{ppm} 199.0 (PhCO), 133.1, 1286, 1279 (carbons in phenyl
group), 63.7 (y-carbon to CQ), 34.8 (a-carbon to CO), 23.1
{B-carbon to CO), 209 (CH.); IR spectrum (neat) 3064, 2970,
2929, 1741 (MeCQ), 1688 (PhCO), 1600, 1453, 1371, 1241,
1041 cm™*; mass spectrum, m/e (assignment, relative inten-
sity) 163 (M~-COCH,, 2), 147 (M~ -CH,COQ, 3), 146 (M*-CH,
COOH, 14), 120 (PhC(OH)=CH.*, 30), 105 (PhCO", 100),
91 (2), 77 (CsHs*, 64).

Hydroiminoacylation of 3-acetoxy-1,5-hexadiene
(13) with 1 and hydrolysis of the resulting ketimine.

In the same way described for 2a, 68 mg (049 mmol)
of 3-acetoxy-1,5-hexadiene (13) gave a mixture of 26 mg (61%
isolated yield) of 4-acetoxy-1-phenyl-6-hepten-1-one (14) and
5-acetoxy-1-phenyl-6-hepten-1-one (15) in a 92 : 8 ratiodeter-
mined by GC-MSD. 14: 'H NMR (10 MBz, CDCly)
8 (ppm) 7.98 (d, /=7.2 Hz, 2H, 2, 6-Hs in phenyl group),
7.6-73 (m, 3H, 3, 4, 5-Hs in phenyl group), 58-5.5 (m, 1H,
-CH=), 514 (m, 2H, =CH,), 301 (t, J=7.3 Hz, 2H, a-CH,
t, CO), 238 (t, J=65 Hz, 2H, a-CH; to -CH=CH,), 2.01
(s, 3H, CH;CO); “C NMR (25 MHz, CDCly) & (ppm) 199.1
(CO), 170.7 (CH,CO), 1368 (-CH=), 133.3-128.0 (carbons in
phenyl group) 1180 (=CH2), 727 (CH-OAc) 38.8 (CH,-CH
=), 344 (B-carbon to CO), 28.0 {o-carbon to CO), 21.1 (CH;
CO); IR spectrum (neat) 3073, 3021, 2930, 2850, 1741 (CH;
C0), 1690 (PhCO), 1449, 1381, 1249, 1032, 992, 923 cm™!:
mass spectrum, m/e (assignment, relative intensity) 203 (M*-
COCH,, 10), 186 (M*.CH,COCH, 7), 163 (PhCOCH,CH,
CHOH®, 24), 145 (17, 120 (PhC(OH)=CH,", 10), 105
(PhCO™, 100), 91 (@), 77 (CsHs*, 56). 15: mass spectrum,
m/e (assignment, relative intensity) 203 (M*-COCH,, 8), 186
(M*-CH;COOH, 4), 133 (PhCOCH,CH,*, 11), 120 (PhC(OH)
=CH,*, 15), 105 (PhCO*, 100), 91 (6), 77 (C:H;", 63).

Hydroiminoacylation of 3-butenyl acetate (2g) with
1 and hydrolysis of the resulting ketimine. In the
same way described for 2a, 56 mg (0.49 mmol) of 3-butenyl
acetate (2g) gave 26 mg (73% isolated yield) of 5-acetoxy-
LI-phenylpentan-1-one (7g). 7g: '"H NMR (300 MHz, CDCly)
8 (ppm) 7.95 (dd, /=70 Hz, 2H, 2, 6-Hs in phenyl group),
75-73 {m, 3H, 3, 4, 5-Hs in phenyl group), 6.11 (t, =623
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Hz, 2H, 8-CH; to CQ), 3.02 (t, /=7.03 Hz, 2H, o-CH, to CO),
2.04 (s, 3H, CHs), 1.83-1.70 (m, 4H, 8,y-CH, to CO); *C NMR
(725 MHz, CDCls) & (ppm) 199.9 (PhCO), 136.8, 1335, 128.6
(carbons in phenyl group), 64.1 (5-carben to CO), 37.9 (a-car-
bon to CQO), 28.2 (y-carbon to CO), 209 (B-carbon to CO),
206 (CH:); TR spectrum (neat) 3062, 2964, 1745 (MeCO),
1684 (PhCOQ), 1598, 1457, 1371, 1261, 1046 cm™'; mass spect-
rum, m/e (assignment, relative intensity) 177 (M*-COCHS,,
1), 161 (M*-CH,COO, 2), 160 (M*"-CH,COOH, 11), 133 (2),
120 (PhC(OH)=CH,, 7), 105 (PhCO*, 100}, 91 (2), 77 (C¢Hs",
54).

Hydroiminoacylation of 3-butenol (2h) with 1 and
hydrolysis of the resulting ketimine. In the same way
described for 2a, 35 mg (049 mmol) of 3-butenol (Zh) gave
16 mg (57% isolated yield) of 5-hydroxy-1-phenylpentan-1-
one (7Th). 7h'®; 'H NMR (300 MHz, CDCly) & (ppm) 7.98 (d,
J=723 Hz, 2H, 2, 6-Hs in phenyl group), 7.5-74 (m, 3H,
3. 4, 5-Hs in pheny! group), 3.68 (t, /=6.23 Hz, 2H, §-CH2
to CO), 349 (s, 1H, H in OH), 303 (t, /=705 Hz, 2H, ¢-
CH, to CO), 1.7-1.6 (m, 4H, B,y-CH, to CO); “C NMR (725
MHz, CDCly) & (ppm) 200.3 (PhCO), 136.9, 133.0, 128.6, 128.0
(carbons in phenyl group), 62.4 (8-carbon to CO), 38.1 (a-car-
bon to CO), 322 (y-carbon to CO), 20.1 (f-carbon to CO);
IR spectrum (neat) 3392 (CH), 2929, 2870, 1679 (CO), 1602,
1454, 1228, 1068, 1003 cm™'; mass spectrum, m/e (assign-
ment, relative intensity) 161 (M*-OH, 6), 160 (M*-H;0, 47),
159 (23), 131 (13), 117 (3), 115 (7), 105 (PhCO*, 100), 91
(6), 77 (CeHs™, 62).

Solvolysis (etherification) of 7e in ethanol. A screw
capped pressure vial was charged with 15 mg (0.073 mmol)
of Te dissolved in 2 mL of absolute ethanol, and 5 mg (0.0024
mmol) of p-toluenesulfonic acid was added. The reaction
mixture was heated at 90 T for 6 h, The resulting solution
was concentrated and purified by column-chromatography to
give 8 mg (57% isolated yield) of 7b.

Solvolysis (transesterification) of 7g in ethanol. In
the same way described for 7e, reaction of 17 mg of 7g in
2 mL of ethanol under 3 mg of p-toluenesulfonic acid catalyst
gave 10 mg (73% isolated yield) of 5-hydroxy-1-phenyipen-
tan-1-one (7h).

Solvolysis of 7e in 1-butanol. In the same way de-
scribed for 7e in ethanol, reaction in 2 mL of 1-butano! gave 9 mg
(53% isolated yield) of 4-butoxy-1-phenylbutan-1-one (7k). 7k:
'H NMR (300 MHz, CDCly) 8 (ppm) 7.98 (d. /=724 Hz, 2H,
2, 6-Hs in phenyl group), 7.6-7.4 (m, 3H, 3, 4, 5-Hs in phenyl
group), 3.50 {t, J=6.08 Hz, 2H, yv-CH, to CO), 341 (1, /=6.59
Hz, 2H, a-CH; in n-Butyl group), 3.08 (t, /=715 Hz, 2H,
a-CH; to CO), 202 (m, 2H, g-CH; to CO), 1.5-1.3 (m, 4H,
B,y-CH; in n-Butyl group), 091 (t, /=734 Hz, 3H, CH; in
#-Butyl group); “C NMR (725 MHz, CDCly) § (ppm) 132.9,
1285, 128.0 (carbons in phenyl group), 70.7 (a-carbon in »-
butyl group), 69.7 (y-carbon to CO), 352 (e-carbon to CO),
31.8 {(B-carbon in n-butyl group), 24.3 (f-carbon to CO), 194
(y<carbon in n-butyl group), 139 (CH,); IR spectrum (neat)
1966, 2931, 2873, 1729, 1689 (CO), 1596, 1452, 1261, 1106,
1036 cm™'; mass spectrum, m/e (assigmnent, relative inten-
sity) 163 (M*-C,H,, 2), 147 (M*-OC,H,, 8), 146 (M*-BuOH,
2), 120 (PhC(OH)=CH,, 81}, 105 (PhCO™*, 100}, 101 (33), 91
(), 77 (CsHs*, 80).

Solvolysis of 7e in 2-propanol. In the same way de-
scribed for 7e in ethanol, reaction in 2 mL of 2-propanol gave 10 mg

Jun-Bae Hong and Chul-Ho Jun

{73% isolated yield) of a mixture of 4-(2-propoxy)-1-phenyl-
butan-1-one (71) and 7a in a 71: 29 ratio determined by GC-
MSD. 71: 'H NMR (300 MHz, CDCL) & (ppm) 7.98 (d, /=7.04
Hz, 2H, 2, 6-Hs in phenyl group), 7.5-74 (m, 3H, 3, 4, 5-Hs
in phenyl group), 357 (m, 1H, CH), 353 (t, /=6.13, 2H, v-
CH, to CO), 308 (t, /=7.11, 2H, a-CH; to CO), 2.03-1.98
(m, 2H, B-CH; to CO), 1.15 (d, /=5.99, 6H, 2CH3); *C NMR
(72.5 MHz, CDCl3) & (ppm} 2002 (PhCO), 137.1, 1329, 1285,
1280 (carbons in phenyl group), 69.5 (CH), 66.1 (y-carbon
to CO), 35.2 (a-carbon to CQ), 24.3 (B-carbon to CO), 152
(2CHy); IR spectrum (neat) 2972, 2932, 2856, 1736, 1695 (CO),
1602, 1451, 1369, 1265, 1085 cm™!; mass spectrum, m/e (assi-
gnment, relative intensity) 164 (M*-C;H,, 3), 163 (M*-CH
(CHy), 25), 147 (M*-OCH(CH,)., 20), 133 (8), 120 (PhC(OH)
=CH,, 60), 115 (3), 105 (PhCO*, 100), 91 (6), 87 (36), 77
(CeHls*, 88).

Solvolysis of 7e in 2-methyl-2-propancl. In the
same way described for 7e in ethanol, reaction in 2 mL of 2-
methyl-2-propanol gave 12 mg (89% isolated vield) of a mixture
of 4-(2-methyl-2-propoxy)-1-phenylbutan-1-one (7m) and 7s
in a 35: 65 ratio determined by GC-MSD. 7m: 'H NMR (300
MHz, CDCly) 8 (ppm) 7.97 (d, /=70 Hz, 2H, 2, 6-Hs in phe-
nyl group), 7.5-74 (m, 3H, 3, 4, 5-Hs in phenyl group), 343
(t, J=6.08, 2H, y-CH:; to CO), 307 (t, /=71, 2H, o-CH; to
CQ), 20-1.9 (m, 2H, B-CH; te CO), 1.17 (s, 9H, 3CH3); *C
NMR (725 MHz, CDCl) & (ppm) 137.1, 132.8, 1285, 1280
(carbons in phenyl group), 726 (carbon in f-butyl group),
60.5 (y-carbon to CQ), 352 (a-carbon to CO), 27.5 (3CH,),
25.2 (B-carbon to CO); IR spectrum (neat) 2976, 2025, 2856,
1735, 1690 (CO), 1598, 1449, 1369, 1204, 1078 cm™Y; mass
spectrum, m/e (assignment, relative intensity) 164 (M*-C,Hs,
7), 163 (M'-C(CH,)s, 55), 147 (M*-OC(CHy),, 45), 145 (7), 133
(8), 120 (PhC(OH)=CH,, 12}, 117 (31), 105 (PhCO*, 100),
85 (10), 77 (CiHs*, 72).
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