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Abstract

The aldimines and ketimines reacted with alkenes under a rhodium catalyst [RE(¢pand CyP to give mainly the double alkylated
products with moderate to high yields. The aldimines bearing-8H;O, p-CHg, p-Cl, p-F, p-CF; ando-CH; groups have high reactivities,
but m-CH;0, m-Cl andm-F exhibit moderate reactivities. HoweverCl, 0-NO, andp-NO, groups did not work. The ketimin@gave the
mono-alkylated products predominantly. 1-Naphthyl and heteroaromatic aldimines showed good regioselectivities.
© 2003 Elsevier B.V. All rights reserved.
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1. Introduction producing dehydrogenated produft$,40]. In the case of
RhCI(PPh)s, the aromatic ketimines show a high reactivity
Recently, the C—C bond formation as a result of C—H bond with alkenes, but the aromatic aldimines do not react with
activation by transition metal complexes has become a usefulalkenes without a co-catalyigt0]. We have already reported
synthetic method for chemisi$]. The activation of unreac-  that in the alkylation of 2-phenylpyridines, exchange of lig-
tive C—H bond has achieved by many research gr¢2ps and from PPgto CysP (Cy;P = tricyclohexylphosphine) on
By using the C—H bond activation, the alkylation of aromatic rhodium metal led to high conversion yields and short reac-
ring through the coupling reaction with alkenes and alkynes tion times. Thus, we decided to apply this rhodium catalytic
have been reported by (8] and other group$4—14]. In system to the alkylation of aromatic aldimines and ketimines
spite of many results of C—C bond formation, the alkylation with alkenes. To know the effects of substituent of substrates,
of the phenyl ring of benzaldehydes is very difficult, because we also carried out the alkylation of substrates having several
of decarbonylation and hydroacylation, except the case of electron-donating and electron-withdrawing groups on the
the benzaldehydes bearingtho-bulky substituen{4n]. A benzene ring. Herein, we report the alkylation of aromatic
possible way to overcome these problems is to use the corre-aldimines and ketimines with alkenes by a rhodium catalytic
sponding aldimines of the aldehydes for this alkylation. The system, [RhCl(coe), (coe= cyclooctene) and Gy, pro-
alkylations of aromatic aldimineiglf] and hydrazonepio] ceeded without any need for additives (Seteme 1. Some
by ruthenium complexes have been reported by Murai and preliminary results of this work have already been commu-
co-workers. Moreover, the alkylation of aromatic aldimines nicated[3h].
and ketimines using the Wilkinson’s catalyst has been re-
ported very recently by Jun et 4l.0]. However, while the
Ru-catalyzed alkylations of aldimines and hydrazones show
a high reactivity for vinyl siloxanes, it has some problems; 2. Results and discussion
for example, low reactivity for other alkenes such?asand
Aldimine 1la reacted with2a (5equiv.) under [RhCI-
* Corresponding author. Tek-82-42-821-4082; (coep]2 (5 m_0|°/0) and CyP (30 mol%) in THF at 14QC
fax: +82-42-821-2391. for 24h with stirring to give the anti-Markovnikov
E-mail address: yglim59@yahoo.co.kr (Y.-G. Lim). ortho-alkylated benzaldehydes in 93% isolated yields
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(4a:5a = 11:89) after hydrolysis and chromatographic iso-
lation (Table 1 run 1). This rhodium catalytic system showed
higher reactivity than thaf4f] of Rug(CO)2 for 2a. The
ligand-exchanging step for formatigt5] of RhCI(CysP)
from [RhCl(coe}]2> and CwP is essential for this alkylation

before the addition of substrate and alkene. When the alky-

lation was carried out without ligand-exchanging step, the
yield of the alkylated product was low (20-30%). However,
2-phenylpyridines do not require this ligand-exchanging
step [3c]. In an attempt to obtain the mono-alkylated
product4a as a major product, 1equiv. &fa was used.
However, 5a was still the major product (run 2). Even
though 0.7 equiv. oRa was used, this alkylation preferred
double alkylation (run 3). This result indicates that after
mono-alkylation, next catalytic cycle takes place without
dissociation of the nitrogen of the imine on the rhodium
metal center. The transition metal complexes RhGIE)

(PhsPXRh(CO)CI and (P¥P)Ir(CO)CI were inactive un-
der similar reaction conditions. The results of the alkylation
are listed inTable 1 To investigate the effect of substituents
on the benzene ring, aldimines bearing electron-donating
and electron-withdrawing groups were subjected under
the same reaction conditions. Themethoxy group, an
electron-donating group, accelerated the alkylation and gave
the quantitative yields of the alkylated productalfle 1

run 4). Another electron-donating groupsmethyl group,
also showed high reactivityTéble 1 run 5). Interestingly,
aldimines bearing electron-withdrawing grouppe€F; and

p-F shows an unexpectedly high reactivitfable 1 runs

10 and 11). The reason for this exceptional reactivity is not
clear at the present time. However, the exceptional reactivity
of p-CFs group can be found in the results of the alkylation
of aromatic ketimineg10], aromatic ester§de], and ace-
tophenoneg13]. On the other hand, the aldimine bearing

Table 1
The results of the alkylation of aromatic aldimiftes
i @ aRcieaL, [ T ,
@N + CH,=CHR' CysP @/\/R . R\/\@/\/R
b) H* /H,0
R R R
1 2 4 5

Run 1 2 4:5b Yield® (%)
1 a (R=H) a (R =BuU) 4a:5a (11:89) 93

2 a 4 4a:5a (23:77) 53

3 a & 4a:5a (36:64) 26

4 a b (R=Pr") 4g:5g (20:80) 44

5 a ¢ (R =Bu) 4h:5h (34:66) 19

6 b (R= p-OCHg) a 4b:5b (1:99) 90

7 ¢ (R= p-CHs) a 4c:5¢ (5:95) 87

8 d (R= p-Cl) a 4d:5d (3:97) 88

9 e (R=m-OCHg) a 4e:5e (97:3) 50 (50)
10 f (R= p-CRs) a 4f:5f (2:98) 90

11 g (R= p-F) a 4i:5i (1:99) 84

12 h (R=m-F) a 4j:5 (26:74) 62

13 j (R=0-CHs) a 4k 80

14 j b 4 43

15 j c 4m 15

16 k (R= o-Cl) a 4n 0

17 | (R= p-NOy) a 40:50 (88:22) 6 (64)
18 n (R= m-Cl) a 4p:5p (77:23) 63 (36)
19 0 (R=0-NOy) a 4q 0

a 1:2:;[RhCl(coe}]»:Cy3P = 1:5:0.05:0.3; THFR= 2ml; 140°C; 24 h.
b The ratio was determined byH NMR or GC.

¢ Isolated yield. The values in the parenthesis are the amount of the recovered starting materials as the corresponding aldehydes.

d 1 equiv. of2a was used.
€ 0.7 equiv. of2a was used.
f Yield based on alkene used.
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electron-withdrawing group,p-NOy, reacted sluggishly
with alkene Table 1 run 17). It maybe due to coordination
of NO» group to Rh metal. To know the electronic effect in
detail once more, the alkylation of representative aldimines
bearing H,p-CFs, and p-CH3O groups was carried out at
shorter reaction time (2 h) under the same reaction condi-
tions. The aldimines bearing-CFs and p-CH3O groups
gave similar conversion rates and the conversion rate of
no-substituted aldiminda was slightly low p-CFs, 43%;
p-CH30, 41%; H, 32%). This result implies that the alky-
lation of p-substituted aldimines are not affected nearly by
electronic effects. Conclusively, gksubstituted aldimines
bearing electron-donating and withdrawing groups reacted
well with 2a, except the aldimine bearimgNO2 group.
m-Substituted aldimine has two different sites (positions
2 and 6) for alkylation. The alkylation af-CH30O aldimine
le only gave the 6-position alkylated produés together
with small amount of double alkylated produsg (Table 1,
run 9). The product alkylated at 2-position was not detected
in the reaction mixture. It may be due to steric effects. The
m-substituent interferes with the approach of rhodium metal
for C—H bond activation. Thus, the double alkylated product
5e must come fromde. This result is opposite to the alky-
lation of acetophenone bearimgCH3O in the presence of
ruthenium complex; the alkylation occurs at the sterically
congested position (position §h]. Them-Cl aldimine1n
also gave the similar results fi@ (Table 1 run 18). Inter-
estingly, m-F aldimine1h gave a different isomej from
mono-alkylated productgle and4p, of mCH3O andm-Cl
aldimines Table 1 run 12). The geometry ofj was con-
firmed by the doublet signal of 6-proton at 7.52 ppm (dd, 8.9,
2.7Hz) inH NMR spectrum; the proton signals of other
isomersde and4p are singlets. From the above results, these
results imply that the alkylations of-substituted aldimines
are affected by steric effects rather than electronic effects.

F

4

CHO

OCHg, Cl
4e, 4p

Finally, theortho-substituted aldimines having Cl, NO
and CH; groups were examined for this alkylation. These
aldimines have one site for alkylation because of blocking

43

Table 2
The results of the alkylation of benzaldimines prepared from different
amine$

Run Amine used 4a:5a° Yield (%)°
NH2
1 ©/ 11:89 93
CHs
NH2
2 29:71 25
CHCH3
NH»
3 43:57 16
CH2NH2
4 @ 23:77 40

@ Substrate2a:[RhCl(coe}]»:CysP
140°C; 24 h.

b The ratio was determined byH NMR.

¢ Isolated yield.

1:5:0.05:0.3; THF = 2ml;

and 15). The alkenes are isomerized to the internal alkenes
during the reaction, which competed with the desired alky-
lation of aldimines with alkenes.

To obtain the mono-alkylated product as a major product,
the aldimines prepared from several amines were applied to
this alkylation. The anilines having methyl and ethyl groups
gave selectivity of mono-alkylated product up to 43%, but
the double alkylated product is still majofable 2 runs 2
and 3). Another amine, benzylamine which is the best amine
in alkylation of ketimines by the Wilkinson’s catalyst, was
also applied to this alkylation. However, this amine gave
slightly enhanced selectivity of mono-alkylation product and
low yields in this systemTable 2 run 4).

To elucidate the distribution of mono and double alky-
lated products of ketimines compared with the aldimine, ke-
timines such aé and9 were alkylated under the same reac-
tion conditions. Substratg gave the alkylated product with
a 28:72 mono:double ratio (yield 99%able 3 run 1). Inter-
estingly, the double alkylated produgtvas not hydrolyzed
in 1IN HCI aqueous solution. On the other ha@djave the
mono-alkylated productO predominantly (mono:double

a reaction site by a substituent. So these aldimines gave97:3, 86% isolated yieldTable 3 run 2) because of the in-

the mono-alkylated products only. The rate of alkylation
of 0-CHs derivative 1j with 2a was slightly slower than
that of 1a, probably due to interference of the approach of
rhodium metal for C—H bond activatiofgble 1 run 13).
Other aldiminedk andlo did not react witl2a, most of the
starting materials being recovered as the corresponding alde
hydes after hydrolysisTable 1, runs 16 and 19). It maybe
due to stabilization by coordination of Cl and N@roup to
rhodium metal.

Linear terminal alkenes such as 1-pentePle and
1-hexene2c gave moderate yieldsTéble 1 runs 4, 5, 14

terference of rotation of the C—C bond between the phenyl
ring and the imine group in the alkylated ketimine by the
steric hindrance of the ethyl group in the imine group and
the alkyl in the phenyl group. Moreoved,reacted withi2b
and2c to give 12 and13 exclusively Table 3 runs 3 and 4).

- Heteroaromatic aldimimed4 (furanyl) and 16 (thio-

phenyl) have two sites (positions 2 and 4) for the alkylation
(Table 3 runs 5 and 6). The results of alkylation showed that
the alkylation took place at position 2 only. Unfortunately,
Furanyl aldimine was unstable and decomposed under the
reaction and hydrolysis conditions. So the yield of alkylated
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Table 3
The results of the alkylation of aromatic ketimines and heteroaromatic aldifnines
Run Substrate Alkene Mono:douBle Product Yield (%5
Cha CH3z O CHz_, NPh
N Bu' But But
1 6 2a 28:72 + 99
6 7 8
Et O Et_, O
Et
© Bu' But But
N
2 2a 97:3 + 86
9 10 11
Et, O
3 9 2 100:0 é/ CHaCH; 65
12
Et O
4 9 2 100:0 5/ (CH2)sCHs 21
13
H H
ad
5 || 2a _ 17
(0]
14
H
<O
6 || 2a - 36
16
H NPh
Bu!
7 OO 2a - 99.7
18
ut
H CHO
CHO
SOG
8 2a 31%:69 21
But
20 But
21 22
NPh
@/« CHO
H
9 Fe 2a - Fe< 0
@ @ But
23

a Substrate2:[RhCl(coe}]2:Cy3P = 1:5:0.05:0.3; THR= 2ml; 140°C; 24 h.

b The ratio was determined bAH NMR.
¢ Isolated yield.

d Fourteen percent of the starting material was recovered as the aldehyde.

€ 1-Alkylated product was contained.
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Scheme 2. A proposed reaction mechanism for this alkylation via C-H bond activation.

product was low without recovery of the starting material andp-NO, groups did not work. The ketimin@ gave the

(Table 3 run 5). mono-alkylated products predominantly. 1-Naphthyl and
Another substrate, naphthalene derivafi@ereacted with heteroaromatic aldimines showed good regioselectivities

2a (5equiv.) to give the alkylated 1-naphthaldehyifein and gave the mono-alkylated products exclusively.

99% yield after hydrolysis and chromatographic isolation.

However, 2-naphthyl derivative0 gave the double alky-

lated product together with two regioisomers (positions 1 4. Experimental

and 3) of mono-alkylated product in poor yield&l 22 =

31:69, 21%) and small amount of naphthalene, decarbony-4.1. General

lated product of 2-naphthaldehyde, was also detected in the

reaction mixture. H NMR spectra were recorded on Bruker AC-300F
The functionalization of the ring of ferrocene through (300 MHz) and Bruker AC-200 (200 MHz) instruments.
C—H bond activation by a transition metal complex is of The chemical shifts are reported in ppm relative to inter-
interest by organic chemists. However, this region still re- pg] tetramethylsilane in CDgl 13C NMR spectra were
mains as a virgin land. So ferrocene derivatd®was ap-  recorded on Bruker AC-300F (75 MHz) machine. IR spectra
plied to this alkylation under the same reaction conditions. were run on a Nicolet Magna 550 FT-IR instrument. Mass
Unfortunately, the aldimine of ferrocenecarboxaldehyde did Spectra were measured with a HP-5971A mass Spectrome_

not react with2a in these catalytic systenTgble 3run 9).  ter which was equipped with a Hewlett-Packard 5890 series
A proposed reaction mechanism is shownSicheme 2 || gas chromatograph using the electron impact method (70

The mechanism of this alkylation is proposed to be similar eV). The silica gel used in column chromatography was

to that previously reportefBa,3b} from Merck (70-230 mesh). Analytical thin layer chro-

The coordination of the aldimine nitrogen @& to the  matography was performed on glass plates (0.25 mm) coated
Rh catalyst provides to A, in which thertho-C—H bond  jith silica gel 60F 254 from Aldrich. High resolution mass

in the phenyl ring is selectively activated to form the spectroscopy was performed at the ADD Analytical Lab.
five-membered metallacycle B. The insertion of alkene into

the Rh—H bond in B gives the linear alkyl rhodium interme-
diate C according to the anti-Markovnikov rule. The inter-
mediate C gives the alkylated product D and the active Rh
species by reductive elimination with an external ligand. The
alkylated product D is hydrolyzed with 1N HCI to give

4.2. General procedure for the alkylation

All chemicals were handled in the air without special
treatment, except using dried solvent. A screw-capped vial
(5ml) was charged with chlorobis(cyclooctene)rhodium(l)
dimmer (17mg, 5mol%) and tricyclohexylphosphine
(39.8 mg, 30mol%) dissolved in THF (2ml) and the mix-
3. Conclusion ture was stirred for 10 min at room temperature. The color

of the mixture changed from orange color to dark green

In conclusion, we have found that the aldimines and color during the ligand-exchanging step. After thag
ketimines reacted with alkenes under a catalytic system,(85.8 mg, 4.73 mmol), 3,3-dimethylbut-1-er2a (199 mg,
[RhCl(coed]2 + CysP, without additives to give mainly the  2.37 mmol, 5 equiv.) were added to the mixture. The reac-
double alkylated products with moderate to high yields. The tion mixture was heated at 14Q for 24 h with stirring and
aldimines bearing Hp-CH3O, p-CHjs, p-Cl, p-F, p-CFs and then hydrolyzed with 2 ml of aqueous 1N HCI at room tem-
0-CHg groups have high reactivities, butCH3O, m-Cl and perature. The reaction mixture was extracted with EtOAc
m-F exhibit moderate reactivities. However,Cl, 0-NO» and the organic layer was concentrated under reduced
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pressure and purified by column chromatography on sil-
ica gel (EtOAc/hexane, 1:10) to give 10.7 mg (10.2%) of
2-(3,3-dimethylbutyl)benzaldehyde and 125.2mg (82.7%)
of 2,6-bis-(3,3-dimethylbutyl)benzaldehyde, respectively.
2-(3,3-Dimethylbutyl)benzaldehyde 44): H NMR
(300 MHz, CDC}) § 10.29 (1H, s, CHO), 7.83 (1H, d,
J = 7.7Hz, 6-H in Ph), 7.49 (1H, tJ = 7.4Hz, 4-H in
Ph), 7.34 (1H, t,J = 7.5Hz, 5-H in Ph), 7.26 (1H, d,
J = 7.5Hz, 3-H in Ph), 2.96-3.02 (2H, ni-CH, to BU),
1.45-1.51 (2H, mq-CH> to Bu), 1.00 (9H, s, CH of Bu);
13C NMR (75.5MHz, CDC}) § 192.14 (CHO), 133.88,

Y.-G. Lim et al./Journal of Molecular Catalysis A: Chemical 209 (2004) 41-49

29.22, 28.95, 21.50 (C3); MS (El) m/z 288 (20,M+), 231
(100, M+ — BU'), 215 (10), 57 (31, Bi); IR (NaCl, neat,
cm1) v 2953, 2865, 2763, 1689 (s, CO), 1606, 1464, 1246,
1205, 858, 797, 749, 694; HRMS found: 288.2460 (calcd.
for CongzO 288.2453).
2-(3,3-Dimethylbutyl)-4-chlorobenzaldehydedd): H
NMR (300 MHz, CDC}) § 10.23 (1H, s, CHO), 7.77 (1H,
d, J = 8.3Hz, 6-H in Ph), 7.32 (1H, df = 8.4Hz, 5-H in
Ph), 7.26 (1H, s, 3-H in Ph), 2.93-3.00 (2H, B¥CH; to
Bu'), 1.41-1.51 (2H, ma-CH, to Bu), 1.00 (9H, s, CH
of BU); MS (El) m'z 224 (25,M1), 167 (100,M™ — BU),

131.19, 130.93, 128.82, 126.30, 47.28, 29.69, 29.21, 27.92;156 (12), 89 (14), 57 (21, BH).

MS (El) m'z 190 (24,M™), 157 (9), 133 (100M+ — BU),
119 (13), 105 (10), 91 (17), 57 (14, Bu
2,6-bis-(3,3-Dimethylbutyl)benzaldehydgaj: *H NMR
(300 MHz, CDC}) § 10.54 (1H, s, CHO), 7.34 (1H, 1 =
7.6 Hz, 4-H in Ph), 7.07 (2H, dJ = 7.6 Hz, 3,5-Hs in Ph),
2.86-2.92 (4H, mp-CHjy to Bu), 1.43-1.49 (4H, mx-CH,
to Bu), 0.96 (18H, s, CH of Bu'); 13C NMR (75.5 MHz,
CDClg) § 193.37 (CHO), 146.75, 132.99, 131.84, 128.83,
47.17, 30.81, 29.23, 28.94; MS (Etyz 274 (29,M™), 259
(1, M™ — CH3), 217 (100,M* — BU), 201 (14), 147 (11),
129 (10), 57 (23, Bit); IR (NaCl, neat, cmt) v 2955 (s),
2866 (m), 1697 (s, CO), 1593 (m), 1464 (m), 1365 (m), 1246
(w), 1187 (w), 804 (w), 755 (w), 719 (w); HRMS found:
274.2307 (calcd. for €H300 274.2297).
2-(3,3-Dimethylbutyl)-4-anisaldehyde4tf): 'H NMR
(300 MHz, CDC}) § 10.13 (1H, s, CHO), 7.80 (1H, d,
J = 86Hz, 6-H in Ph), 6.84 (1H, d/ = 8.7Hz, 5-H in
Ph), 6.74 (1H, s, 3-H in Ph), 3.88 (3H, s, 0Og)iH2.93-3.00
(2H, m, B-CHy to Bu), 1.43-1.51 (2H, ma-CH; to BU),
1.00 (9H, s, CH of Bu).
2,6-bis-(3,3-Dimethylbutyl)-4-anisaldehyde 5b): H
NMR (300 MHz, CDC}) § 10.39 (1H, s, CHO), 6.58 (2H,
s, 3,5-Hs in Ph), 3.83 (3H, s, OGH 2.87-2.93 (4H, m,
B-CHy to Bu), 1.42-1.49 (4H, ma-CH, to BU), 0.98
(18H, s, CH of Bu); 13C NMR (75.5MHz, CDC}) &
191.18 (CHO), 162.84, 144.31, 124.82, 114.00, 55.25,
46.91, 30.81, 29.52, 29.30; MS (Etyz 304 (4,M%), 247
(100, M* — Bu"), 231 (24), 219 (9), 189 (7), 175 (14), 57
(16, BU™); IR (NaCl) v 2954 (s), 2865 (m), 1683 (s, CO),
1597 (s), 1569 (m), 1466 (m), 1365 (m), 1326 (m), 1310
(m), 1275 (m), 1192 (m), 1151 (s), 1038 (w), 865 (w);
HRMS found: 304.2412 (calcd. fordgH3202 304.2402).
2-(3,3-Dimethylbutyl)-4-tolualdehyde 4¢): 'H NMR
(300 MHz, CDC}) § 10.22 (1H, s, CHO), 7.73 (1H, d,
J = 7.8Hz, 6-H in Ph), 7.15 (1H, dJ/ = 8.1Hz, 5-H in
Ph), 7.07 (1H, s, 3-H in Ph), 2.92-2.99 (2H, fCH, to
Bu), 2.39 (3H, s, CH), 1.43-1.49 (2H, ma-CH, to BU),
1.00 (9H, s, CH of Bu).
2,6-bis-(3,3-Dimethylbutyl)-4-tolualdehyde 5d): H
NMR (300 MHz, CDC}) § 10.48 (1H, s, CHO), 6.88 (2H,
s, 3,5-Hs in Ph), 2.83-2.90 (4H, M;CH, to BU), 2.33
(3H, s, CH), 1.41-1.48 (4H, mg-CH> to Bu), 0.98 (18H,
s, CHs of Bu’); 13C NMR (75.5MHz, CDC4) § 192.64
(CHO), 147.22, 143.78, 129.70, 129.04, 47.16, 30.79,

2,6-bis-(3,3-Dimethylbutyl)-4-chlorobenzaldehyd&dY:
1H NMR (300 MHz, CDC}) § 10.46 (1H, s, CHO), 7.07
(2H, s, 3,5-Hs in Ph), 2.83-2.89 (4H, B;CH, to BU),
1.41-1.47 (4H, m,a-CH, to Bu), 0.98 (18H, s, CH
of Bu); 13C NMR (75.5MHz, CDC}) § 192.10 (CHO),
148.79, 138.70, 130.09, 128.69, 46.79, 30.82, 29.18, 28.86;
MS (El) m/z 308 (23, Mt), 251 (100, M* — Bu'), 235
(12), 181 (8), 57 (27, B); IR (NaCl, neat, cm?) v 2956
(s), 2867 (s), 1696 (s, CO), 1580 (s), 1467 (m), 1396 (w),
1365 (m), 1246 (m), 1187 (w), 1097 (w), 890 (m), 865 (m);
HRMS found: 308.1912 (calcd. forigH290CI 308.1907).

6-(3,3-Dimethylbutyl)-3-anisaldehyde4d): 'H NMR
(300 MHz, CDC}) § 10.29 (1H, s, CHO), 7.36 (1H, s, 2-H
in Ph), 7.18 (1H, dJ = 8.4 Hz, 4-H in Ph), 7.07 (1H, d,
J = 8.4Hz, 5-H in Ph), 3.84 (3H, s, OGH), 2.88-2.95
(2H, m, B-CHy to BU), 1.42-1.49 (2H, ma-CHs to BU),
0.99 (9H, s, CH of Bu’); 13C NMR (75.5 MHz, CDC}) §
191.42 CO), 158.02 (3-C in Ph), 139.1&€(CHO), 134.05
(6-C in Ph), 132.07 (5-C in Ph), 121.38 (4-C in Ph), 112.75
(2-Cin Ph), 55.45 (@'H3), 47.95 @-C to BU), 30.82 (cen-
tered C of BU), 29.20 (CH of Bu'), 26.77 3-C to BU).
MS (El) m/z 220 (67,M"), 205 (11,M* — CHjg), 187 (18),
163 (100,M+ — Bu), 150 (22), 149 (49M+ — CH,BU'),
135 (10, M+ — CH,CH,BU"), 121 (53); IR (NaCl, neat,
cm™1) v 2954, 2865, 1692 (CO), 1606, 1573, 1497, 1466,
1396, 1364, 1324, 1259, 1191, 1161, 1040, 833.

2,6-bis-(3,3-Dimethylbutyl)-3-anisaldehyde 5¢f: H
NMR (300 MHz, CDC}) § 10.51 (1H, s, CHO), 7.03 (1H,
d, J = 84Hz, 4-H in Ph), 6.94 (1H, dJ = 8.4Hz, 5-H
in Ph), 3.82 (3H, s, OC}), 2.86-2.93 (2H, mB-CH, to
Bu), 2.76-2.83 (2H, mB-CH, to BU), 1.35-1.44 (4H,
m, a-CH, to BU), 0.98 (9H, s, CH of Buf), 0.96 (9H, s,
CHjs of Bu); 13C NMR (75.5 MHz, CDC}) § 191.11 CO),
155.63 (3-C in Ph), 137.52 (1-C in Ph), 134.94 (6-C in Ph),
133.02 (2-C in Ph), 128.74 (5-C in Ph), 114.85 (4-C in Ph),
55.83 (QCH3), 47.95 3-CH, to BU), 44.92 (B-CH, to
Bu’), 30.89 (center C in Bl), 30.74 (center C in BY), 29.24
(CHg), 29.13 (CH), 28.28 (-CH, to BU), 20.64 @-CH,
to BU); MS (El) m/z 304 (100,M+), 271 (19), 247 (55,
M* — BuY), 233 (30), 219 (17), 177 (21), 163 (16), 159
(17), 133 (13); IR (NaCl, neat, cm) v 2954, 2865, 1692
(CO), 1579, 1547, 1477, 1392, 1364, 1266, 1247, 1085,
1046, 820; HRMS found: 304.2398 (calcd. fopgB 3202
304.2402).
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2,6-bis-(3,3-Dimethylbutyt4-trifluoromethylbenzalde-
hyde 6f): H NMR (300 MHz, CDC}) § 10.57 (1H, s,
CHO), 7.33 (2H, s, 3,5-Hs in Ph), 2.88-2.94 (4H,arCH;>
to Ph), 1.44-1.50 (4H, m, GBi, 0.99 (18H, s, CH); 13C
NMR (75.5 MHz, CDC%) § 192.79 (CHO), 147.05, 134.78,
133.79 (gJ = 324 Hz, CFRg), 125.30, 125.25, 46.90, 30.83,
29.14, 28.89; MS (Elyn/z 342 (26,M™T), 309 (10), 285
(90, M* — BUY), 249 (34), 239 (15), 225 (14), 215 (65),
211 (25), 202 (18), 197 (26), 185 (10), 177 (11), 173 (17),
165 (13), 159 (11), 151 (17), 145 (10), 133 (15), 117 (19),
115 (27), 103 (17), 85 (13), 71 (11), 57 (100,'BY IR
(NaCl) v 2955 (s), 2911 (s), 2868 (s), 2851 (m), 1700 (s,
CO), 1576 (w), 1465 (s), 1395 (m), 1366 (s), 1342 (s), 1283
(m), 1223 (s), 1167 (s), 1132 (s), 1092 (s), 1046 (w), 906
(m), 855 (m), 754 (w); HRMS found: 342.2177 (calcd. for
CooH290R3 342.2171).

2-Pentylbenzaldehyddd): *H NMR (300 MHz, CDC})
5 10.30 (1H, s, CHO), 7.84 (1H, dd, = 7.7, 1.3 Hz, 6-H
in Ph), 7.50 (1H, dtJ = 7.5, 1.4 Hz, 5-H in Ph), 7.35 (1H,
t, J = 7.8Hz, 4-H in Ph), 7.27 (1H, d/ = 7.1 Hz, 3-H in
Ph), 3.02 (2H, tJ = 7.7 Hz,a-CH to Ph), 1.53-1.64 (2H,
m, CHp), 1.30-1.40 (4H, m, C}), 0.89 (3H, t,J = 7.0Hz,
CHg); MS (El) m'z 176 (51,M7), 143 (13), 133 (88), 129
(100), 119 (72), 115 (21), 105 (26), 91 (65), 77 (18), 65 (19).

2,6-bis(Pentyl)benzaldehyd&g): 'H NMR (300 MHz,
CDClg) § 10.57 (1H, s, CHO), 7.35 (1H, t/ = 7.7 Hz,
4-H in Ph), 7.09 (2H, dJ = 7.6 Hz, 3,5-Hs in Ph), 2.91
(4H, t, J = 7.7Hz,a-CHa to Ph), 1.55-1.62 (4H, m, Ch,
1.30-1.39 (8H, m, Ch), 0.89 (6H, t.J = 6.8 Hz, CH); 13C
NMR (75.5MHz, CDC§) § 193.60 (CHO), 146.06, 132.72,
128.89, 33.56, 32.21, 31.82, 22.49, 14.01; MS (BY 246
(23,M1), 228 (11), 203 (10), 199 (33), 185 (30), 175 (85),
172 (21), 159 (10), 157 (26), 145 (24), 143 (37), 129 (100),
117 (47), 105 (47), 91 (47), 71 (28), 55 (7); IR (NaCl,
neat, cmm1) v 2956 (s), 2929 (s), 2871 (m), 2858 (m), 1695
(s, CO), 1592 (w), 1464 (w), 1184 (w), 795 (w), 740 (w);
HRMS found: 246.1993 (calcd. forigH60 246.1984).

2,6-bis(Hexyl)benzaldehydesltf): *H NMR (300 MHz,
CDCl3) 6 10.56 (1H, s, CHO), 7.35 (1H, Y = 7.7 Hz,
4-H in Ph), 7.09 (2H, dJ = 7.6 Hz, 3,5-Hs in Ph), 2.91
(4H, t, J = 8.0Hz, a-CHy to Ph), 1.54-1.65 (4H, m, Ch,
1.15-1.45 (12H, m, C}), 0.88 (6H, t,J = 6.8 Hz, CHb);
MS (El)mVz274 (38,M™), 256 (10), 227 (14), 217 (14), 213
(39), 199 (26), 189 (100), 171 (15), 157 (17), 143 (36), 129
(83), 117 (36), 105 (36), 91 (28), 84 (31), 77 (10), 55 (10).

2,6-bis(3,3-Dimethylbutyl)-4-fluorobenzaldehyde 5i)(
H NMR (300MHz, CDC}) § 10.44 (1H, s, CHO), 6.78
(2H, d, J = 9.4Hz, 3,5-Hs in Ph), 2.86-2.93 (4H, m,
a-CH> to Ph), 1.42-1.49 (4H, ng-CH, to Ph), 0.98 (18H,
s, Chg); 13C NMR (75.5MHz, CDC}) § 191.26 CHO),
164.73 (d,Jc—r = —253 Hz,C-F, 4-C in Ph), 150.59 (d,
J = 8.8Hz, 2,6-Cs in Ph), 128.10 (dc— = 2.9Hz, 1-C
in Ph), 115.36 (dJc— = 20.6Hz, 3,5-Cs in Ph), 46.63,
30.70, 29.12 CH3); MS (El) m/z 292 (7,MT), 235 (100,
M+ —BU), 219 (12), 165 (11), 147 (10), 135 (9), 59 (14),
57 (33, But); IR (KBr, neat, cntl) v 2955 (s), 2905 (m),

a7

2868 (m), 2767 (w), 1694 (vs, CO), 1595 (vs, C-F), 1467
(m), 1365 (m), 1303 (m), 1274 (m), 1247 (m), 1185 (w),
1127 (m), 991 (w), 866 (m); HRMS found: 292.2198 (calcd.
for C19H290F 292.2202).
2-(3,3-Dimethylbutyl)-3-fluorobenzaldehyde 4j: H
NMR (300 MHz, CDC4) § 10.26 (1H, d,Jy—+ = 2.3Hz,
CHO), 7.52 (1H, dd,Jy—¢ = 2.7Hz, Jy—4 = 8.9Hz,
6-H in Ph), 7.19-7.26 (2H, Hs in Ph), 2.90-2.98 (2H, m,
a-CHjy to Ph), 1.25-1.49 (2H, nB-CH; to Ph), 0.98 (9H,
d, Ju—f = 5.3Hz, CHg).
2,6-bis(3,3-Dimethylbutyl)-3-fluorobenzaldehyde 5j)(
1H NMR (300MHz, CDCh) § 10.47 (1H, s, CHO),
7.01-7.27 (2H, 4,5-Hs in Ph), 2.80-2.95 (4H, ®CH; to
Ph), 1.39-1.48 (4H, m3-CH, to Ph), 0.99 (9H, s, C§J,
0.97 (9H, s, CH); 13C NMR (75.5MHz, CDC}) § 192.65
(CHO, d, Jc—+ = 3Hz), 159.33 (d,Jc— —242 Hz,
C-F), 142.14 (dJc—+ = 4Hz), 132.80 (dJc— = 16 Hz,
2-C in Ph), 132.62 (dJc—+ = 7Hz, 6-C in Ph), 129.39
(d, Jc—¢ = 8Hz, 5-C in Ph), 119.59 (d/c—r = 23 Hz,
4-C in Ph), 47.27, 45.18, 30.80 (de—r = 6 Hz), 29.11 (d,
Jc— = 9Hz), 27.06, 20.18 (d/c—+ = 5Hz); MS (El)m/z
292 (22,M7), 259 (13), 235 (100M* — Bu'), 219 (17),
165 (17), 163 (10), 161 (11), 147 (17), 135 (15), 57 (18,
Bu't); IR (KBr, neat, cnT1) v 2955 (vs), 2867 (m), 1697
(s, CO), 1473 (s), 1365 (m), 1248 (m), 826 (m); HRMS
found: 292.2213 (calcd. for {gH29OF 292.2202).
2-(3,3-Dimethylbutyl)-6-tolualdehyde 4k): *H NMR
(300 MHz, CDC§) § 10.57 (1H, s, CHO), 7.32 (1H, t,
J = 7.6Hz, 4-H in Ph), 7.05-7.10 (2H, m, 3,5-Hs in
Ph), 2.86-2.93 (2H, n3-CH, to BU), 2.58 (3H, s, CH),
1.43-1.49 (2H, mq-CH> to Bu'), 0.98 (9H, s, CH of BU);
13C NMR (75.5MHz, CDC}) § 193.28 (CHO), 147.04,
140.86, 132.97, 131.92, 129.64, 128.84, 47.42, 30.77, 29.23,
29.06, 28.57, 20.96 (Ci); MS (El) m'z 204 (7,M71), 147
(100, M+ — BU"), 133 (22,M™ — CH2BU'), 131 (20), 119
(14, M* — CHoCH,BU'), 117 (11), 115 (11), 105 (22), 103
(15), 91 (20), 77 (27), 59 (18), 57 (25, BY; IR (KBr, neat,
cm~1) v 3065 (w), 2955 (s), 2904 (M), 2866 (M), 2763 (W),
1693 (vs, GO), 1593 (m), 1466 (m), 1365 (w), 1189 (m),
792 (w), 757 (w), 712 (w); HRMS found: 204.1517 (calcd.
for C14H200 204.1514).
2-(Pentyl)-6-tolualdehyde 40): 'H NMR (300 MHz,
CDCl3) 6 10.59 (1H, s, CHO), 7.33 (1H, f = 7.6 Hz,
4-H in Ph), 7.09 (2H, d,J = 8.0Hz, 3,5-Hs in Ph),
2.90-2.96 (2H, m, Ch), 2.59 (3H, s, CH), 1.56-1.63 (2H,
m, CHp), 1.30-1.39 (4H, m, Ch), 0.86-0.92 (3H, Ch;
13C NMR (75.5MHz, CDC}) & 193.50 (CHO), 146.39,
140.87, 132.84, 132.01, 129.73, 128.88, 33.22, 32.43,
31.73, 22.46, 21.01 (CH; MS (El) Mz 190 (24,M™), 175
(43, M+ — CHg), 157 (17), 147 (51M+ — CH,CH2CHj3),
145 (11), 143 (100), 133 (794 + — CHCH,CH,2CH3),
119 (41,M+ — CHyCHoCH,CH,CHs), 115 (44), 103 (48),
91 (59), 79 (33), 77 (51), 71 (11), 65 (12); IR (KBr, neat,
cm™1) v 3065 (w), 2957 (m), 2928 (s), 2858 (M), 2763 (W),
1693 (vs, GO), 1592 (m), 1465 (m), 1189 (m), 787 (w);
HRMS found: 190.1359 (calcd. forigH150 190.1358).



48

2-(Hexyl)-6-tolualdehyde 4m): 1H NMR (300 MHz,
CDCls) § 10.59 (1H, s, CHO), 7.34 (1H, t/ = 7.6 Hz,
4-H in Ph), 7.09 (2H, dJ = 7.9Hz, 3,5-Hs in Ph), 2.93
(2H, t, J = 7.7Hz, CH), 2.60 (3H, s, CH), 1.56-1.63
(2H, m, CHp), 1.26-1.40 (6H, m, Cp), 0.88 (3H, t,
J 6.8Hz, CHs); 13C NMR (75.5MHz, CDC}) §
193.57 (CHO), 146.44, 140.90, 132.88, 132.08, 129.75,
128.90, 33.28, 32.74, 31.61, 29.26, 22.58, 21.00 {CH
MS (El) m/iz 189 (4, Mt — CHa), 143 (56), 133 (56,
M7+ — CHyCHoCHCHoCHs), 119 (42), 115 (43), 105
(91), 103 (61), 91 (100), 77 (100), 55 (34); IR (KBr, neat,
cm™1) v 3064 (W), 2956 (M), 2927 (s), 2856 (M), 2763 (W),
1693 (vs, GO), 1593 (m), 1465 (m), 1189 (m), 785 (w);
HRMS found: 204.1511 (calcd. forigH200 204.1514).

6-(3,3-Dimethylbutyl)-3-chlorobenzaldehydedp}: H
NMR (300 MHz, CDC§) § 10.23 (1H, s, CHO), 7.79 (1H,
s, 2-H in Ph), 7.45 (1H, dd/ = 8.2, 2.3Hz, 4-H in Ph),
7.21 (1H, d,J = 8.2Hz, 5-H in Ph), 2.91-2.98 (2H, m,
B-CH, to B), 1.41-1.48 (2H, me-CH, to Buf), 0.99 (9H,
s, CHs of Bu'); 13C NMR (75.5MHz, CDC4) § 190.50

(CO), 144.81, 134.58, 133.73, 132.41, 130.29, 47.29, 30.84,

29.15, 27.30; MS (Elynvz 224 (24,MT), 191 (18), 167
(100, M™ — Bu'), 156 (12), 154 (23), 132 (10), 125 (36),
115 (12), 103 (20), 89 (32), 77 (13), 59 (14), 57 (27! By
IR (NaCl, neat, cm?) v 2956 (vs), 2866 (m), 1705 (vs,
CO), 1478 (m), 1365, 1184 (m), 896, 834; HRMS found:
224.0979 (calcd. for H170CI 224.0968).

2,6-bis(3,3-Dimethylbutyl)-3-chlorobenzaldehydebp):
H NMR (300 MHz, CDCb) § 10.49 (1H, s, CHO), 7.41
(1H, d, J = 8.2Hz, 4-H in Ph), 7.02 (1H, dJ = 8.3Hz,
5-H in Ph), 2.97-3.04 (2H, my-CH; to Ph), 2.77-2.83
(2H, m, a-CH, to Ph), 1.39-1.48 (4H, mB-CH> to Ph),
1.00 (9H, s, CH), 0.97 (9H, s, CH).

8: 'H NMR (CDCls, 300 MHz)$ 7.37 (2H, t,J = 7.9 Hz),
7.22 (1H, dd,J = 7.9, 0.7 Hz), 7.04-7.11 (3H), 6.88-6.95
(2H), 2.58-2.64 (4H, m, C}J, 2.13 (3H, s, CH), 1.40-1.48
(4H, m, Chp), 0.98 (18H, s, Hs of BY); 3C NMR (CDCh,
75MHz)§ 171.13, 150.74, 140.73, 138.90, 130.10, 129.03,

128.03, 127.93, 126.65, 125.86, 123.50, 120.38, 119.35,

46.30, 30.57, 29.32 (8H3), 28.22, 14.08 CH3); MS (EI)
m/z363 (7,M1), 348 (19, M+ — CH3), 306 (56,M " — BU'),
292 (8), 271 (15), 234 (14), 220 (19), 215 (100), 143 (59),
128 (11), 118 (14), 84 (39), 57 (44, BY.
2-(3,3-Dimethylbutyl)propiophenone 1@): 1H NMR
(CDClz, 300MHz) § 7.52 (1H, d,J = 7.8Hz, 6-H in
Ph), 7.36 (1H, tJ = 8.7Hz, 4-H in Ph), 7.25-7.20 (2H,
3,5-Hs in Ph), 2.90 (2H, q/ = 7.4Hz, a-CH, to CO),
2.77-2.71 (2H, m, Cb), 1.46-1.39 (2H, m, C}), 1.20
(3H, t, J = 7.3Hz, CH), 0.96 (9H, s, Hs of BY); *3C
NMR (CDClz, 75MHz) § 205.90 CO), 142.79, 138.74,
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2866, 1691 (vs, €0), 1465, 1364, 1214, 1012, 945, 751;
HRMS found: 218.1673 (calcd. forigH220 218.1671).

2'-(n-Pentyl)propiophenone 12): 'H NMR (CDCls,
300 MHz)§ 7.53 (1H, d,J = 7.8 Hz, 6-H in Ph), 7.36 (1H,
dt, J = 7.8, 1.5Hz, 4-H in Ph), 7.22-7.34 (2H, 3,5-Hs in
Ph), 2.87 (2H, qJ = 7.2Hz, a-CH, to CO), 2.74-2.80
(2H, m, CH), 1.53-1.59 (2H, m, C}), 1.29-1.36 (4H,
m, CHp), 1.19 (3H, t,J = 7.3Hz, CHs), 0.89 (3H, t,
J = 6.9Hz, CHs); 3C NMR (CDCk, 75MHz) § 205.80
(CO), 142.22, 138.56, 130.88, 130.69, 127.80, 125.49,
35.24, 33.73, 31.83, 31.60, 22.51, 13.99, 8.38 {CH);
MS (El) m/z 204 (2,MT), 175 (43,M* — Et), 157 (5), 145
(5), 133 (12,M* — CHyCH,CH,CH,CH3), 131 (17), 129
(35), 119 (23), 117 (27), 115 (26), 105 (14), 103 (16), 91
(100), 89 (26), 84 (11), 77 (27), 65 (19), 59 (10), 57 (16);
IR (KBr, neat)v 2957, 2931 (vs), 2871, 2858, 1690 (vs,
C=0), 1458, 1343, 1216, 952, 752; HRMS found: 204.1520
(calcd. for G4H200 204.1514).

2'-(n-Hexyl)propiophenone 18): 'H NMR (CDClg,
300MHz)$ 7.53 (1H, d,J = 7.9 Hz, 6-H in Ph), 7.37 (1H,
dt, J = 7.7, 1.5Hz, 4-H in Ph), 7.20-7.27 (2H, 3,5-Hs in
Ph), 2.90 (2H, q/ = 7.3Hz, a-CH; to CO), 2.77 (2H, t,
J =8.0Hz, CH,), 1.50-1.58 (2H, m, C}), 1.17-1.37 (6H,
m, CHp), 1.20 (3H, t,J = 7.3Hz, CHg), 0.88 (3H, t,J =
6.8 Hz, CH); 13C NMR (CDChk, 75MHz) § 205.89 CO),
142.24, 138.63, 130.90, 130.71, 127.81, 125.51, 35.29,
33.80, 31.90, 31.69, 29.36, 22.60, 14.08, 8.41 {CH3);
MS (El) m/z218 (4,M™T), 189 (100M*+ — Et), 143 (5), 133
(7, M+ — CH,CH,CH,CH,CH,CH3), 131 (8), 129 (21),
119 (10), 117 (11), 115 (6), 91 (18); IR (KBr, neatp956,
2928 (vs), 2871, 2856, 1690 (vs=0O), 1457, 1344, 1216,
953, 753; HRMS found: 218.1672 (calcd. fordEl»,0
218.1671).

2-(3,3-Dimethylbutyl)furan-3-carbaldehyde 15): H
NMR (300 MHz, CDC}) § 9.96 (1H, s, CHO), 7.31 (1H, d,
J = 1.8Hz, 5-H), 6.69 (1H, dJ = 2.0Hz, 4-H), 2.89-2.95
(2H, m, B-CHy to Bu), 1.58-1.66 (2H, ma-CH> to BU),
0.97 (9H, s, CH of Bu'); 13C NMR (75.5MHz, CDC})
5 184.64 (CHO), 141.88, 121.85, 110.36, 107.97, (42.35),
30.23, 29.09, 28.90, 22.59; MS (Etyz 180 (4,MT), 123
(100, M+ — BU), 109 (83,M™ — CH,BU'), 107 (11), 95
(15, M+ — CH,CH,BU'), 71 (11), 57 (21, Bir); IR (KBr,
neat, cntl) v 2955 (s), 2923 (s), 2850 (M), 1683 (vssQ),
1582 (w), 1426 (w), 1366 (w), 1252 (w), 1124 (m), 1025
(w), 743 (m); HRMS found: 180.1156 (calcd. fof {81602
180.1150).

2-(3,3-Dimethylbutyl)thiophene-3-carbaldehyd@). 1H
NMR (300 MHz, CDC}) § 10.04 (1H, s, CHO), 7.38 (1H, d,
J =5.3Hz, 5-H), 7.08 (1H, dJ = 5.9 Hz, 4-H), 3.12-3.19
(2H, m, B-CH, to Bu), 1.59-1.66 (2H, ma-CH, to Bu),

130.94, 130.76, 127.74, 125.43, 46.70, 35.37, 30.64, 29.260.99 (9H, s, CH of Bu); 3C NMR (75.5MHz, CDC})

(3 CHg), 29.05, 8.51 (CHCH3); MS (EI) mVz 218 (7,M1),
189 (54, M+ — Et), 161 (100,M* — BU'), 145 (46), 143
(25), 133 (45M+ — CH,CH,BU'), 131 (24), 129 (19), 119
(27), 117 (15), 115 (15), 103 (12), 91 (41), 77 (12), 59 (20),
57 (44, BUT); IR (KBr, neat)v 2954 (vs), 2939, 2906,

§ 184.33 (CHO), 159.02, 136.31, 127.24, 122.55, 46.85,
30.79, 29.18, 29.00, 23.63; MS (Etyz 196 (9,M*), 139
(100,M* — BU"), 125 (55,M* — CHpBU'), 111 (15,M+ —
CHoCH,BU'), 97 (24), 71 (9), 57 (11, BW); IR (KBr, neat,
cm™1) v 3109 (W), 2955 (s), 2865 (m), 2732 (w), 1683 (vs,
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C=0), 1520 (m), 1468 (w), 1387 (m), 1233 (m), 720 (m);
HRMS found: 196.0924 (calcd. forigH160S 196.0923).
2-(3,3-Dimethylbutyl)naphthalene-1-carbaldehyd&9){
H NMR (CDCl3, 300 MHz) 8 10.85 (1H, s, CHO), 9.03
(1H, d, J = 8.8Hz), 7.93 (1H, dJ = 8.4Hz), 7.80 (1H,
d, J = 7.6 Hz), 7.60 (1H, dtJ = 6.8, 1.4 Hz), 7.48 (1H,
dt, J = 7.1, 1.1Hz), 7.30 (1H, dJ = 8.5Hz), 3.01-3.08
(2H, m, CH), 1.52-1.59 (2H, m, C}), 1.01 (9H, s, Hs of
Bu’); 3C NMR (CDCk, 75.5 MHz)s 193.10 CO), 148.69,
134.57, 132.32, 131.19, 128.97, 128.66, 128.24, 127.78,
125.93, 124.79, 47.89, 30.93, 29.14 CBi3), 28.64; MS
(El) mz 240 (2,M™), 183 (63,M+ — BU"), 167 (12), 165
(19), 155 (28), 153 (22), 141 (85), 139 (36), 127 (20), 115
(100), 89 (21), 77 (13), 59 (36), 57 (72, BY, 55 (33); IR
(KBr, neat) v 3052, 2955(s), 2903, 2865, 2770, 1683 (vs,
C=0), 1620, 1594, 1509, 1466, 1431, 1365, 1246, 1180,
1063, 826, 763, 745; HRMS found: 240.1511 (calcd. for
C17H200 240.1514).
1,3-bis(3,3-Dimethylbutyl)naphthalene-2-carbaldehyde
(22): 'H NMR (300 MHz, CDC}) § 10.74 (1H, s, CHO),
8.13 (1H, d,J = 7.7Hz), 7.46-7.86 (4H, Hs of naphthyl),
3.31-3.38 (2H, mp-CH; to Bu'), 2.96-3.02 (2H, m3-CH.
to Bu), 1.57-1.64 (2H, m-CH; to BU), 1.48-1.54 (2H,
m, «-CHy to Bu), 1.09 (9H, s, CH of Bu’), 1.00 (9H,
s, CHs of Bu’); 13C NMR (75.5MHz, CDC}) § 194.63
(CHO), 144.38, 140.50, 135.62, 130.61, 128.14, 127.96,
127.53, 126.00, 125.79, 124.56, 45.90, 31.20, 29.25, 23.42;
MS (El) m/iz 324 (20,M™T), 267 (100, M* — BU'), 251
(18), 239 (20), 197 (32), 193 (30), 183 (28), 179 (42), 165
(45), 153 (62), 128 (11), 115 (12), 84 (18), 57 (81/BIR
(KBr, neat, cntl) v 2954 (vs), 2865 (m), 1692 (s,70),
1621 (w), 1594 (w), 1468 (w), 1364 (m), 1246 (w), 1096
(w), 1025 (w), 799 (w), 745 (m); HRMS found: 324.2456
(calcd. for G3H320 324.2453).
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