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Abstract

This is the first report of the use of triallylaluminum as a reagent for the
allylation of carbonyl compounds and imines. The allylation of ketimines without
additional metal catalyst is known so far only in the case of the Grignard reagent.
Triallylaluminum is a useful alternative to provide the homoallylic amines in excellent
yield upon addition to aldimines and ketimines. The significant reactivity of this
reagent was confirmed by its reaction with a sterically rigid ketone such as
adamantanone to provide 1-adamantyl-3-buten-1-ol in 98% yield. The
chemoselectivity of triallylaluminum was demonstrated by using different ketoesters.
It is noteworthy that triallylaluminum is prepared from allyl bromide and aluminum
metal, and not from a Grignard reagent, and that the procedure is operationally simple,

leading to good to excellent product yields.
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Introduction

The allylation of carbonyl derivatives and imines is of great interest in
carbon-carbon bond forming reaction, due to the versatility of homoallylic alcohols
and amines as synthetic intermediates.’ Homoallylic alcohols are particularly
valuable intermediates that have been used as building blocks of numerous macrolides
and ionophore antibiotics.* Among the methods reported for the allylation of these
compounds, the most commonly is a Barbier type allylation in which allyl halide
along with different metal sources are used (Scheme 1),’ and by the addition of an

allylic Grignard- type reagent (Scheme 2).*

Barbier-type
OH

RCHO 4+ =>~_PBr + Met

Met = Mg, Zn, In, Sm, Sn

O
R1)J\R2 + =~_Br + Met R1%\/§

Met = Mg, Zn, In, Sm, Sn

Scheme 1

Over the past few decades, a number of organometallic reagents such as
Grignard reagents, organolithiums,5 01rgan0silanes,6 and organostannanes’ have been

developed for these transformations.
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Grinard-type
OH

RJW

RCHO + =~_-Met

—~_Met = ——-MgCl, _——_ZnBr, %\>/Sn ,

4
_—~_-SiCly , =—~—"Si(CHz)s , 4\%:3(;
0 OH
R1)J\R2 + =—~_-Met R17‘W
R2
—~_Met = ———MgCl, _—_ZnBr, %\}Sn ,
4
—-SiCly , =——"3Si(CHg)s , 4\%4(39

Scheme 2

The Grignard-type carbonyl addition of allyl halides has been developed in
which organometallics derived from a number of metallic elements such as

.10 ] 11 1o . 13 : 14
? tin, antimony, = magnesium, - cerium ~ and bismuth are used.

manganese,8 zinc,
Allylation reactions with organometallic reagents has largely been used in conjunction
with aldehydes but rarely for ketones, because of the difference in reactivity
between these carbonyl groups. Wada and coworkers'* reported on the allylation of
aldehydes using allyl bromide and metallic bismuth [Bi(0)] or bismuth (IIT) chloride
in the presence of metallic species such as Zn(0), Fe(0), and Al(0). However, the use

of bismuth (III) chloride was not successful in the absence of Al(0) and Al(0) alone

did not lead to production of the desired products (Scheme 3).
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Barbier-type

OH
CHO BiCl, =~
+ &\/Br + Al
O
OAA\CHS + ————DBr + Al no reaction

Scheme 3

Mukaiyama et al.,” reported on the efficient allylation of aldehydes using
allyldiethylaluminum, in which the organoaluminum was produced via the reaction of
diethylaluminum chloride with allylmagnesium chloride (Scheme 4).

Grinard-type

CHO OH
©/ + —~_AE, ——~ W

@)

©)‘\CH3 + =>~-AEt, ———— » noreaction

Scheme 4

Albeit, aldehydes responded well with this reagent, ketones were unreactive. It is
always important to examine the use of various elements in organic synthesis, from
the standpoint of their use in the future. Reports on the allylation of carbonyl
compounds using organoaluminum reagents are relatively rare.'® Thus, it would be

desirable to develop an efficient allylation method for a wide variety of substrates
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with organoaluminum compounds in a Grignard-type addition, since aluminum is an
inexpensive and convenient alternative to conventionally used metals, such as
magnesium and zinc. In this paper, we wish to report on a convenient and efficient
procedure for the allylation of aldehydes, ketones and imines using triallylalumium (2)
in excellent to good yields. It is noteworthy that the preparation of the triallylalumium
reagent may be carried out conveniently using allyl bromide and aluminum metal,'”'®

a significant improvement over earlier methods which rely upon the reaction of a

dialkylaluminum halide with allylmagnesium chloride (Scheme 5)."

(1) 3RMgCl + AICl; — & RsAl + 3MgCl,
R = CH3 E C2H5 . allyl

(2) RMgCl + Me,AlICl —» RAIMe, + MgCl,

R = allyl

Scheme 5
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Results and Discussion

Preliminary endeavors focused on product yield optimization. Initially, a reaction
was carried out using benzaldehyde and triallylaluminum (0.2 mmol) in dry ether at
0 °C, which resulted in the production of the homoallylic alcohol in 25% yield after
30 min. With this information in hand, we then investigated the effect of temperature
as well as the amount of triallylaluminum in an attempt to increase the product yield.
A gradual increase in the amount of triallylaluminum used improved the yield

considerably and the results are tabulated (Table 1).

Table 1 : Effect of the loading of triallylaluminum in a reaction with benzaldehyde

i | ether OH
Ph)J\H + - (CHo=CHCH,),Al o N )\/\
1a 2 3a
entry 2 (mmol) o°oad -30°C-0°§)b -7800_0020
3a (%) 3a (%) 3a (%)
1 0.20 o5 57 o8
2 0.30 56 61 75
3 0.40 86 87 9%
4 0.50 86 95 08

2 All reactions were carried out with benzaldehyde (1.0 mmol in 3 mL dry
ether) and triallylaluminum at 0°C under nitrogen for 30 min. © All reactions
were carried out with benzaldehyde (1.0 mmol in 3 mL dry ether) and
triallylaluminum at -30°C first and the temperature was then gradually
increased to 0°C under nitrogen for 40 min. ¢ All reactions were carried out with
benzaldehyde (1.0 mmol in 3 mL dry ether) and triallylalumium at
-78°C first and the temperature was then gradually increased to 0°C under
nitrogen for 90 min. ? Isolated yields.
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From the Table 1, it is evident that 0.4 mmol of triallylaluminum is required to
obtain the maximum yield. When the reaction was carried out at 0 °C, the product was
formed in 86% yield, whereas adding triallylaluminum at -30 °C and then gradually
increasing the temperature to 0 °C, resulted in only slight improvement in product
yield. However, the maximum product yield (96%) was obtained by adding
triallylaluminum at -78 °C followed by a gradual increase in the temperature to 0 °C.
The increased yield at lower temperatures can be attributed to the decreased reactivity
of the aldehyde, which in turn facilitates the formation of a polymer free product.
Using additional equivalents (0.5 mmol) of triallylaluminum at O °C had no effect on
the yield, on the other hand only a small improvement was observed in product yield
when the reaction was conducted at lower temperatures. With this encouraging result
in hand, we further investigated the reaction of ketones. The latter reaction required a
larger amount of triallylaluminum to proceed smoothly, but products were produced
in excellent yield. As expected, an increase in the amount of triallylaluminum used led
to an increase in product yields, even in the case of ketones.

These results suggest that, a minimum of 0.4 mmol of triallylaluminum is needed in
the allylation of aldehydes and 0.7 mmol is needed in the case of ketones to obtain the
maximum product yield. The difference in the amount of triallylaluminum required to

initiate these reactions may be explained on the basis of their reactivity. To further

56



examine the versatility of this reagent, a range of carbonyl compounds were then

allylated under the optimized conditions and the results are summarized in Table 2.
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Table 2 : Reaction of aldehydes and ketones with triallylaluminum 2 to generate homoallylic

alcohols 3
Q ether ji/\
R‘*RZ _+ (CHp=CHCHy)zAl —_— R be =
1 2 3
Entry 1 R R2 3 Met;zn)(i A2 Me?;:;)% B¢ Meztf; cd

1 1a Ph H 3a 86 96

2 1b 4-ClICgH4 H 3b 83 98

3 1c 4-MeCgH, H 3c 83 97

4 1d 2-CICgH,4 H 3d 84 96

5 1e 2-MeCgH, H 3e 79 96

6 1f PhCH,CH, H 3f 99 95

7 19 2-Thienyl H 3g 82 50

8 1h 1-Naphthyl H 3h 81 97

9 1i 3-Pentyl H 3i 83 83

10 1j Cyclohexyl H 3j 99 98

11 1k Bu H 3k 84 82

12 11 tBu H 3| 70 90

13 im Ph CHgs 3m 98
14 1n 4-ClCgH,4 CHs 3n 98
15 10 4-MeCgH, CHj 30 95
16 1p 2-ClCgH,4 CHg 3p 97
17 1q 2-MeCgH, CHj 3q 9
18 1r 2-Naphthy! CHg 3r 96
19 1s PhCH,CH, CH, 3s 98
20 1t -(CHy)s- 3t 98
21 1u -(CHy)4- 3u 89
22 1v Et Et 3v 89
23 1w Ph Ph 3w 94
24 1x tBu tBu 3x 90
25 1y 2-Adamantanone 3y 98

@ Method A: all reactions were carried out with aldehyde (1.0 mmol in 3 mL dry ether)
and triallylaluminum (0.4 mmol, 0.5 M x 0.8 mL) at 0 °C under nitrogen for 30 min.
b |solated yields. ¢ Method B: all reactions were carried out with aldehyde (1.0 mmol
in 3 mL dry ether) and triallylaluminum (0.4 mmol, 0.5 M x 0.8 mL) at -78 °C first
and then increased to 0 °C gradually under nitrogen for 90 min.¢ Method C: all reactions
were carried out with ketone (1.0 mmol in 3 mL dry ether) and triallylaluminum
(0.7 mmol, 0.5 M x 1.4 mL) at 20 °C under nitrogen for 30 min.
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Homoallylic alcohols were obtained in good to excellent yields, not only with
aldehydes but also with ketones by slight variations in the temperature. Both aromatic
as well as aliphatic substrates were converted smoothly to the corresponding
homoallylic alcohols in excellent yields. The results clearly show that a substituent on
the phenyl ring, whether electron-donating or electron-withdrawing, had almost no
influence on the reactions. Further, the position of the substituent on the phenyl ring
almost doesn’t affect product yield. For example, 4-chlorobeznaldehyde (entry 2 in
Table 2) and 4-methylbenzaldehyde (entry 3 in Table 2) afforded allylated products in
excellent yields. Similarly, the use of the corresponding 2-substituted benzaldehydes
(entry 4,5 in Table 2) also resulted in excellent yields. In addition to other aldehydes,
the bulkier 1-formyl naphthalene (entry 8 in Table 2) also gave an excellent yield,
while conducting the reaction by method B (-78 °C to 0 °C). On the other hand,
almost all ketones furnished homoallylic alcohols in excellent yields at 20°C.
Sterically hindered ketones such as di-z-butyl ketone (entry 24 in Table 2), 2-acetyl
naphthalene (entry 18 in Table 2) and benzophenone (entry 23 in Table 2) also
afforded excellent yields of product. Moreover, this reagent has been employed with
cyclic ketones such as cyclohexanone (entry 20 in Table 2) to give the corresponding
allylated products in almost quantitative yields. The significant reactivity of this

reagent was confirmed by in a reaction with a sterically rigid ketone, adamantanone
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(entry 25 in Table 2). The higher yield obtained with adamantanone demonstrates the
versatility of triallylaluminum, as an efficient allylating agent for a wide range of
substrates. It is noteworthy, that this is the first and foremost example on the allylation
of 2-adamantanone with an organometallic reagent and these types of sterically rigid
structures are helpful in studying face selectivity.” To the best of our knowledge, this
constitutes an original report of a Grignard-type addition on the allylation of ketones
using triallylaluminum.

The allylation of aldimines and ketimines provides a useful synthetic pathway to
homoallylic amines, which are very useful intermediates in the syntheses of natural
products.” Studies have also revealed that secondary and tertiary homoallylic amines
such as zimelidine, norzimelidine etc., were neuronal norepinephrine and serotinine
uptake inhibitors of biological interest.”” Homoallylic amines are generally prepared
either by the addition of an organometallic reagent to an imine™ or by the
nucleophilic addition of allylmetal reagents in the presence of Lewis acids (Scheme

6).24
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Barbier-type

.R
N’R HN
I
H + =>~—-Br + Met
Met = Mg, Zn, In, Sm
_R! Rl
N HN”
R? + =>~_-Br + Met 2
Met = Mg, Zn
Grinard-type
R
F .R
N| HN
H *+ =_-Met =
=~_-Met = &\/MQC' ) ¢\/G6Et3 s &\/SHBLQ
_——-Si(OCH3);, ——~—"Si(CHy); ,
R’ ;
. .R
N| HN
R® 4 =~ Met =

=~_Met = ———MgClI

Scheme 6

A variety of catalysts have been developed for the preparation of homoallylic amines

using three-component-coupling reactions® including lanthanide triflates®® and

bismuth triflate.”” However, their high cost, substrate specificity and sensitivity of

these reagents limit these processes. The allylation of ketimines without the need for a

metal catalyst is not known so far except for the case of a Grignard reagent (Scheme
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7).2% Thus under the optimized conditions, developed for the carbonyl compounds we
initiated a study of allylation reactions of aldimines as well as ketimines. In order to
evaluate the efficiency of this reagent and the further explore the scope of the reagent,
a series of substituted aldimines and ketimines were subjected to the allylation
reaction using triallylaluminum. Both aldimines and ketimines reacted with equal

efficiency to afford products smoothly and in excellent yield (Table 3).

Barbier-type
_R
N HN
I
H TiCl, N
+ =—>~_-Br + Al
_R
NP HN
I
H PbBr, =
+ =>~_-Br + Al
.R!
I
Ro + =>~_-Br + Al no reaction
Grinard-type
N,R
I
H + =>~_-ABr, —— noreaction
_R!
i
R2

+ =>-ABr, no reaction

Scheme 7
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Table 3 : Reaction of aldimines and ketimines with triallylaluminum 2 to generate homoallylic

amines 5
NI/ & ether HN/RS
o J\RZ +  (CHo=CHCH,)3Al —_— Ré M
4 2 5
Entry 4 R R2 R3 5 0°C (%)32  50°C (%)
1 4a Ph H Ph 5a 98
2 4b  4-MeOCgH, H Ph 5b 98
3 4c 4-CICgH, H Ph 5¢ 98
4 4d 1-Naphthyl H Ph 5d 95
5 4e 2-Thienyl H Ph 5e 98
6 4f Ph H Bn 5f 98
7 49 2-Thienyl H Bn 59 98
8 4h Ph H CHg 5h 9679
9 4i Ph H 1-Naphthyl 5i 98
10 4j Ph CHj Ph 5j 98
11 4k 4-MeCgH4 CHj Ph 5k 96
12 4l 4-CICgH,4 CHj Ph 51 98
13 4m  2-Naphthyl CHs Ph 5m 98
14 4n 2-Thienyl CHj Ph 5n 94
15 40 Ph CHgj Bn 50 98
16 4p 2-Naphthyl CHj Bn 5p 98
17 4q Ph Ph H 5q 98¢
18 ar CHs CHs Ph 5r 97¢

@ All reactions were carried out with aldimine (1.0 mmol in 3 mL dry ether) and
triallylaluminum (0.6 mmol, 0.5 M x 1.2 mL) at 20 °C under nitrogen for 30 min.
b |solated yields. © All reactions were carried out with ketimine (1.0 mmol in 3 mL
dry ether) and triallylaluminum (0.9 mmol, 0.5M x 1.8 mL) at 50 °C under nitrogen
for 1 h. 9 Reaction was carried at 0°C for 30 min.¢ Reaction was carried at 50°C
for 30 min.

Although there was no significant difference in product yields, the reaction

temperatures required varied depending on the reactivity pattern of the substrates. In

the case of aldimines the substituent on the nitrogen atom was a key determinant of
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reactivity. For example, the reaction of N-methylimine derived from benzaldehyde
required 0 °C, whereas the N-naphthylimine derived from the same compound
required 20 °C, and the other aldimines reacted at room temperature to afford the
maximum product yields. On the other hand, ketimines react with triallylaluminum to
afford homoallylic amines in excellent yields at 50 °C. Irrespective of the pattern of
substitution, either on nitrogen or on the phenyl ring excellent product yields was
observed with all ketimines. However, slight variations in reaction times were
observed for ketimines derived from symmetrical ketones such as benzophenone and
acetone. For example, with these substrates, only a 30 min. reaction time was needed
to generate products in quantitative yield. In another variation, the chemoselectivity of
this reagent was confirmed by extending the scope of this reagent to keto esters under
different reaction conditions (Scheme 8). The a-keto ester 6 reacts with
triallylaluminum at 20 °C to afford product 8 in 86% yield after 30 min, whereas, in
the case of the B-ketoester 7, the reaction did not proceed at the same temperature. A
series of experiments conducted at different temperatures, enabled us to establish the
optimum conditions and when the reaction was carried at — 40 °C for 30 min. product

9 was obtained in 88% yield, with a recovery of 9% of the starting material.
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O O .
1J\M/l 2 (H2C=CHCHy) ;Al R’ n R
R R
n=0;R'=Ph;R?=0CH;; 6 n=0;R'=Ph;R>=0CH;; 8
n=1;R'=CHy; R2= OCHy; 7 n=1;R"= CHy; R®= OCHg; 9

Scheme 1

Compared to other allyl reagents, the preparation of triallylaluminum is relatively

easy and the experimental procedures are simple and convenient with short reaction

times. For example, the preparation of allylsamarium reagents from samarium metal

and allyl bromide is more expensive and the reactivity of the reagent is also limited to

simple aldehydes and ketones with longer reaction times. Similarly, the preparation of

allylzinc is also troublesome and the use of allyltin reagents is environmentally

harmful due to its toxic nature.
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Conclusion

In conclusion, we report a simple and general procedure for the allylation of
carbonyl derivatives using triallylaluminum. The reaction can be applied to a wide
variety of aldehydes, ketones, aldimines and ketimines. To the best of our knowledge,
this is the first report of the use of triallylaluminum as a reagent for the allylation of
carbonyl compounds and imines. The simple procedures, high reaction rates, and
excellent product yields described here for the preparation of homoallylic alcohols as
well as amines using triallylaluminum, make this method an alternative to existing
processes. The main features of this reaction are (1) the triallylaluminum is prepared
from allyl bromide and aluminum metal, not form a Grignard reagent (2) this is the
first report of the use of triallylaluminum as a reagent in the allylation of carbonyl
compounds and imines (3) a broadest substrate scope including sterically hindered
ketones such as adamantanone, imines and keto esters (4) the allylation of ketimines
without any metal catalyst is not known so far except with Grignard reagent. (5) the

procedure is operationally simple and provides good to excellent product yields.
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Experiment

General Remarks:

All reactions were performed in oven-dried glassware under nitrogen. 'H and "*C
NMR spectra data were recorded with a Bruker EX 400FT NMR. 'H NMR chemical
shifts are expressed in parts per million downfield from tetramethylsilane with
reference to internal residual CHCl; (6 = 7.26 ppm) in CDCl;. 13C NMR chemical
shifts are expressed in parts per million downfield from CDCl; as an internal standard
(6 =77.0 ppm) in CDClI3. GC-MS data were acquired using a HP 5890 GC / HP 5973
MSD mass spectrometer. Mass spectra were obtained on a JEOL JMS-D300
spectrometer. High resolution mass spectra (HRMS) were obtained on a JEOL

JMS-HX 110 spectrometer.

The formation of triallylaluminum 217§

A dry 250 mL flask fitted with a mechanical stirrer was assembled with a

vacuum seal, a dropping funnel, and a reflux condenser to which a nitrogen inlet and

an oil bubbler were attached. The flask was charged with aluminum granules (2.7 g,

0.1 mol), mercuric chloride (0.1 g) and iodine (0.1 g), and the apparatus was then

thoroughly flushed with dry nitrogen. Ether (65 mL) and allyl bromide (fresh distilled,

10 mL) were added successively via the dropping funnel. The rest of allyl bromide
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(25 mL) was slowly added at rate sufficient to maintain a gentle reflux. The mixture

was stirred under reflux condition until the aluminum metal reacted completely.

General Procedure and Spectra Data :

General Procedure for the Allylation Reaction of Carbonyl Compounds:

A typical experimental procedure is described for the allylation of benzaldehyde
with triallylaluminum. To a stirred solution of benzaldehyde 2a (1mmol) in ether (3
mL) was added triallylaluminum reagent 1 (0.4 mmol, 0.5M x 0.8 mL) rapidly at -78
°C under nitrogen. The mixture was slowly warmed to 0 °C during a period of 90 min.
and quenched with ice cold dil. HCI at 0 °C. The reaction mixture was extracted with
Et,0 (3 x 25 mL) and the combined ether layers were dried over anhydrous MgSQy,
and evaporated under reduced pressure to obtain quantitative yield of 3a. The crude
product was passed through a small plug of silica to obtain pure 3a as colorless oil in
(98% yield). Similar procedure was adopted for the allylation of ketone except the

amount of addition of triallylaluminum and stirred at 20 °C during a period of 30 min.

General Procedure for the Allylation Reaction of Imines:
A typical experimental procedure is described for the allylation of N-benzylidene

aniline with triallylaluminum. To a stirred solution of N-benzylidene aniline 4a
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(Immol) in ether (3 mL) was added triallylaluminum reagent 1 (0.6 mmol, 0.5 M x
1.2 mL) rapidly at 20 °C under nitrogen. The reaction mixture was stirred for 30 min
at the same temperature and quenched with ice cold dil. HCI. Then, it was extracted
with E;O (3 x 25 mL) and the combined ether layers were dried over anhyd. MgSQOy,
and evaporated under reduced pressure to obtain quantitative yield of Sa. The crude
product was passed through a small plug of silica to obtain pure
4-(N-phenyl)amino-4-phenyl-1-butene Sa as colorless oil in 98% yield. Similar
procedure was adopted for the allylation of ketimines, except the amount of addition

of triallylaluminum and stirred at 50 °C and the reaction mixture was stirred for 0.5 h.
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1-Phenyl-3-butene-1-ol (3a)29
'H NMR (400 MHz, CDCls, TMS): & 1.99 (br, 1H), 2.49-2.57 (m, 2H), 4.75 (t, 1H,J
=5.32 Hz), 5.14-5.20 (m, 2H), 5.82-5.84 (m, 1H), 7.24-7.43 (m, 5H). >C NMR (100
MHz, CDCl3 ): & 43.6, 73.2, 118.1, 125.7, 127.4, 128.3, 134.4, 143.8.; M.W.

(C10H20) 148; GC-MS (70 eV): 148 (1, M™), 107 (100), 79 (86), 77 (50).

1-(4-chlorophenyl)-3-butene-1-ol 3h)¥?

'H NMR (400 MHz, CDCls, TMS): & 2.43-2.48 (m, 2H), 4.65-4.68 (t, 1H, J = 7.24
Hz), 5.11-5.15 (m, 2H), 5.70-5.81 (m, 1H), 7.24-7.33 (m, 5H). >C NMR (100 MHz,
CDClLs): & 43.7, 72.5, 118.6, 127.1, 128.4, 133.0, 133.9, 142.2.; M.W. (C,oH,,CIO)

182; GC-MS (70 ev): 182 (1, M), 141 (100), 113 (20), 77 (76).

1-(4-methylphenyl)-3-butene-1-ol (3¢)*

'H NMR (400 MHz, CDCls, TMS): & 2.01 (br, 1H), 2.33 (s, 3H), 2.48-2.51 (m, 2H),
4.69 (t, 1H, J = 6.40 Hz), 5.11-5.17 (m, 2H), 5.75-5.80 (m, 1H), 7.14 (d, 2H, J = 7.80
Hz), 7.23 (d, 2H, J = 7.76 Hz). *C NMR (100 MHz, CDCly): & 21.1, 43.8, 73.2 ,
118.2, 125.7, 129.1, 134.6, 137.2, 140.9.; M.W. (C;H140) 162; GC-MS (70 ev): 162

(1, M"), 121 (100), 93 (51), 91 (49), 77 (34), 65 (13).

1-(2-chlorophenyl)-3-butene-1-ol (3d)46

'H NMR (400 MHz, CDCls, TMS): & 2.31-2.38 (m, 1H), 2.52-2.59 (m, 1H), 5.10-5.15
(m, 3H), 5.76-5.86 (m, 1H), 7.13-7.29(m, 3H), 7.51 (d, 1H, *J (H, H) = 7.72 Hz). °C
NMR (100 MHz, CDCls): & 41.9, 69.5, 118.5, 126.91, 127.00, 128.3, 129.2, 131.6,

134.1, 141.1.
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1-(2-methylphenyl)-3-butene-1-ol (3e)*’

'H NMR (400 MHz, CDCls, TMS): & 2.29 (s, 9H), 2.39-2.46 (m, 2H), 4.89-4.93 (m,
1H), 5.10-5.16 (m, 2H), 5.78-5.82 (m, 1H), 7.09-7.21 (m, 3H), 7.44 (d, 1H, J = 7.56
Hz). °C NMR (100 MHz, CDCly): & 18.9, 42.4, 69.6, 118.0, 125.1, 126.1, 127.1,

130.2, 134.2, 134.6, 141.9.

1-Phenyl-5-hexene-3-ol 3%

'H NMR (400 MHz, CDCl3, TMS): § 1.61 (br, 1H), 1.62-1.82 (m, 3H), 2.18-2.32 (m,
2H), 2.70-2.83 (m, 2H), 3.62-3.71 (m, 1H), 5.14-5.18 (m, 2H), 5.76-5.90 (m, 1H),
7.20-7.32 (m, 5H). °C NMR (100 MHz, CDCl3): & 32.0, 38.4, 42.0, 69.9, 118.18,
125.8, 128.32, 128.36, 134.6, 142.0.; M.W. (C,H;60) 176; GC-MS (70 ev): 176 (1,

M), 135 (21), 117 (29), 91 (100).

1-(2-thienyl)-3-butene-1-ol (3g)’’

'H NMR (400 MHz, CDCls, TMS): & 2.56 (dd, 2H, J = 7.84, 6.80 Hz), 4.88 (t, 1H,
J = 6.52 Hz), 5.07-5.13 (m, 2H), 5.73-5.78 (m, 1H), 6.91 (m, 2H), 7.18 (m, 1H). *C
NMR (100 MHz, CDCls): & 43.3, 69.2, 118.2, 123.5, 124.3, 126.4, 133.8, 147.7.;

M.W. (CsH;p0S) 154; GC-MS (70 ev): 154 (5, M"), 113 (100), 85 (65), 45 (27).

1-(1-Naphthalenyl)-3-buten-1-ol (3h)*'

'H NMR (400 MHz, CDCl3, TMS): & 2.30 (br, 1H), 2.60-2.78 (m, 2H), 5.18-5.25 (m,
2H), 5.13 (m, 1H), 5.75-5.98 (m, 1H), 7.49-8.09 (m, 7H). °C NMR (100 MHz,
CDCls): & 42.8, 69.9, 118.2, 122.79, 122.92, 125.4, 125.4, 125.9, 127.9, 128.9, 130.2,

133.7, 134.7, 139.4.; M.W. (C14H,40) 198; GC-MS (70 ev): 198 (6, M"), 157 (96),

129 (100), 128 (58), 127 (33).
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5-Ethyl-1-hepten-4-ol (3i)**

'H NMR (400 MHz, CDCls, TMS): & 0.96 (t, 6H, J = 7.20 Hz), 1.19-1.24 (m, 4H),
1.52 (br, 1H), 2.18-2.34 (m, 2H), 5.07-5.15 (m, 2H), 5.83-5.94 (m, 1H). °C NMR
(100 MHz, CDCls): & 13.9, 22.6, 41.5, 49.1, 76.3, 118.4, 134.2.; M.W. (CoH,30) 142;

GC-MS (70 ev): 142 (1, M"), 99 (44), 71 (100), 69 (60), 55 (18), 43 (64), 41 (56).

1-Cyclohexyl-3-buten-1-ol (3j)*’

'H NMR (400 MHz, CDCl;, TMS): & 1.07-1.81 (m, 11H), 2.16-2.21 (m, 1H),
2.27-2.32 (m, 1H), 5.06-5.14 (m, 2H), 5.84-5.91 (m, 1H). "C NMR (100 MHz,
CDCls): § 26.5, 26.7, 26.9, 41.1, 45.4, 75.0, 118.3, 134.1.; M.W. (C,oH;30) 154;

GC-MS (70 ev): 154 (1, M"), 111 (51), 83 (100), 69 (33), 55 (46), 41 (47).

1-Octen-4-o0l (3k)™

'H NMR (400 MHz, CDCl3, TMS): & 0.89 (t, 3H, J = 7.20 Hz), 1.27-1.45 (m, 6H),
2.13-2.25 (m, 2H), 2.47 (s, 1H), 3.59-3.62 (m, 1H), 5.07-5.12 (m, 2H), 5.77-5.84 (m,
1H). °C NMR (100 MHz, CDCly): & 14.0, 22.7, 27.8, 36.5, 42.0, 70.7, 117.9, 134.9.;

M.W. (CsH;60) 154; GC-MS (70 ev): 128 (1, M"), 85 (100), 69 (19), 57 (65), 41 (34).

2,2-Dimethylhex-5-en-3-ol (31)**
'H NMR (400 MHz, CDCls, TMS): & 0.91 (s, 9H), 1.94-2.03 (m, 1H), 2.33-2.38 (m,
1H), 3.23-3.27 (m, 1H), 5.11-5.16 (m, 2H), 5.82-5.87 (m, 1H). '*C NMR (100 MHz,

CDCl3): 6 25.7, 34.6, 36.5, 78.1, 117.7, 136.6.

2-Phenyl-4-penten-2-ol (3m)*!
'H NMR (400 MHz, CDCls, TMS): & 1.56 (s, 3H), 1.86 (br, 1H), 2.49-2.54 (m, 1H),

2.68-2.73 (m, 1H), 5.12-5.17 (m, 2H), 5.62-5.65 (m, 1H), 7.24 (t, 1H,J = 7.52 Hz),
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7.35 (t, 2H, J = 7.40 Hz), 7.45 (d, 2H, J = 7.40 Hz). >*C NMR (100 MHz, CDCl): §
30.0, 48.4, 73.6, 119.4, 124.7, 126.6, 128.2, 133.7, 147.6. ; M.W. (C;H40) 162;

GC-MS (70 ev): 162 (1, M), 121 (100), 105 (18), 77 (19), 43 (59).

2-(4-Chlorophenyl)-4-penten-2-ol (3n)®

'H NMR (400 MHz, CDCl3, TMS): & 1.53 (s, 3H), 2.27 (br, 1H), 2.45-2.51 (m, 1H),
2.61-2.66 (m, 1H), 5.10-5.14 (m, 2H), 5.57-5.64 (m, 1H), 7.28 (d, 2H, J = 8.60 Hz),
7.36 (d, 2H, J = 8.60 Hz). °C NMR (100 MHz, CDCls): & 29.7, 48.3, 73.3, 119.6,

126.3, 128.1, 132.3, 133.2, 146.1.; M.W. (C,;H;3CIO) 196; GC-MS (70 ev): 196 (1,

M), 155 (89), 43 (100).

2-(4-Methylphenyl)-4-penten-2-ol (30)*°

'H NMR (400 MHz, CDClz, TMS): & 1.55 (s, 3H), 2.05 (br, 1H), 2.36 (s, 3H),
2.50-2.54 (m, 1H), 2.67-2.72 (m, 1H), 5.12-5.17 (m, 2H), 5.60-5.68 (m, 1H), 7.17 (d,
2H, J = 8.24 Hz), 7.35 (d, 2H, J = 8.24 Hz). °C NMR (100 MHz, CDCl3): § 20.9,

29.9, 48.4, 73.5, 119.2, 124.7, 128.8, 133.8, 136.1, 144.7. ; M.W. (C2H;60) 176;

GC-MS (70 ev): 176 (1, M+), 135 (70), 91 (15), 43 (100).

2-(2-Chlorophenyl)-4-penten-2-ol (3p)

'H NMR (400 MHz, CDCl3, TMS): & 1.72 (s, 3H), 2.66 (dd, 1H, J = 14.00, 8.40 Hz),
2.70 (br, 1H), 3.22 (dd, 1H, J =14.00, 6.40 Hz), 5.07-5.15 (m, 2H), 5.10-5.14 (m, 2H),
5.52-5.61 (m, 1H), 7.18 (t, 1H, J = 7.50 Hz), 7.26 (t, 1H, J = 7.60 Hz), 7.36 (d, 1H, J
=7.80 Hz), 7.36 (d, 1H, J =7.80 Hz). *C NMR (100 MHz, CDCls): § 27.2, 45.1, 74.2,

119.1, 126.7, 127.9, 128.2, 130.7, 131.2, 134.6, 143.6.
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2-(2-Methylphenyl)-4-penten-2-ol (3q)48

'H NMR (400 MHz, CDCl3, TMS): & 1.57 (s, 3H), 2.17 (br, 1H), 2.54 (dd, 1H, J =
13.20, 8.50 Hz), 2.53 (s, 3H), 2.81 (dd, 1H, J = 13.90, 6.60 Hz), 5.06-5.12 (m, 2H),
5.59-5.64 (m, 1H), 7.11-7.13 (m, 3H), 7.40 (d, 1H, J = 8.20 Hz). °*C NMR (100 MHz,
CDCl3): o 22.3, 28.8, 46.5, 74.7, 119.0, 125.5, 125.9, 126.8, 132.5, 133.9, 135.2,

144.4.

2-(2-Naphthyl)-4-penten-2-ol (3r)36

'H NMR (400 MHz, CDCl3, TMS): & 1.66 (s, 3H), 2.15 (br, 1H), 2.59-2.64 (m, 1H),
2.80-2.85 (m, 1H), 5.12-5.16 (m, 2H), 5.16-5.21 (m, 1H), 7.47-7.58 (m, 3H),
7.59-7.84 (m, 4H). °C NMR (100 MHz, CDCl3): § 29.9, 48.3, 73.8, 119.6, 123.2,

123.5, 125.7, 126.0, 127.4, 127.9, 128.1, 132.2, 133.1, 133.6, 145.0; M.W. (C5H;60)

212; GC-MS (70 ev): 212 (1, M%), 171 (49), 127 (28), 43 (100).

3-Methyl-1-phenyl-5-hexen-3-ol (3s)’’

'H NMR (400 MHz, CDCl3, TMS): & 1.29 (s, 3H), 1.71 (br, 1H), 1.79-1.84 (m, 2H),
2.33 (d, 2H, J = 7.44 Hz), 2.72-2.77 (m, 2H), 5.17-5.22 (m, 2H), 5.90-5.97 (m, 1H),
7.21-7.35 (m, 5H). °C NMR (100 MHz, CDCls): & 26.7, 30.2, 43.6, 46.4, 71.9, 118.7,
125.7, 128.24, 128.32, 133.8, 142.4.; M.W. (C;3H;530) 190; GC-MS (70 ev): 190(1,

M*), 149 (46), 131 (17) 91 (100), 43 (18).

1-Allylcyclohexanol (3t)°

'H NMR (400 MHz, CDCls, TMS): & 1.26-1.62 (m, 10H), 2.21 (d, 2H, J = 7.52 Hz),
5.09-5.17 (m, 2H), 5.86-5.93 (m, 1H). *C NMR (100MHz, CDCls): § 22.2, 25.8, 37.4,
46.7,70.9, 118.6, 133.7.; M.W. (CoH,;60) 140;GC-MS (70 ev): 140 (1, M*), 99 (100),
81 (91), 55 (42), 41 (29).
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1-Allylcyclopentanol (3u)”’

'H NMR (400 MHz, CDCls, TMS): & 1.56-1.76 (m, 9H), 2.35 (d, 2H, J = 7.60 Hz),
5.12-5.16 (m, 2H), 5.85-5.95 (m, 1H). °C NMR (100 MHz, CDCls): & 23.8, 39.3,
45.8, 81.3, 118.4, 134.5.; M.W. (CsH;40) 126; GC-MS (70 ev): 126 (1, M"), 85 (100),

67 (64), 55 (37), 41 (27).

3-Ethyl-5-hexen-3-ol (3v)*®

'H NMR (400 MHz, CDCls, TMS): 5 0.88 (t, 6H, J = 7.52 Hz), 1.48 (q, 4H, J = 7.72
Hz), 2.2 (d, 2H, J = 7.40 Hz), 5.12-5.15 (m, 2H), 5.81-5.88 (m, 1H). *C NMR (100
MHz, CDCL): § 7.7, 30.9, 42.9, 74.2, 118.4, 134.0.; M.W. (CsH,60) 128;GC-MS (70

ev): 128 (1, M"), 99 (19), 87 (100), 69 (30), 57 (100), 45 (47), 41 (23).

1,1-Diphenyl-3-buten-1-ol (3w)’'

'H NMR (400 MHz, CDCls, TMS): & 2.55 (br , 1H), 3.04 (d, 2H, J = 7.80 Hz),
5.12-5.23 (m, 2H), 5.61-5.66 (m, 1H), 7.17 (t, 2H, J = 7.76 Hz), 7.28 (t, 4H, J = 7.36
Hz ), 7.44 (d, 4H, J = 8.20 Hz ). *C NMR (100 MHz, CDCls): 5 46.6, 76.8, 120.4,

125.9, 126.8, 128.1, 133.4, 146.5.; M.W. (C,6H;60) 224; GC-MS (70 ev): 224 (1, M),

183 (76), 105 (100), 77 (62), 51 (10).

3-tert-Butyl-2,2-dimethylhex-5-en-3-ol (3x)*
'"H NMR (400 MHz, CDCl;, TMS): & 1.07 (s, 18H), 2.46 (d, 2H, J = 7.52 Hz),
5.06-5.15 (m, 2H), 5.89-5.97 (m, 1H). *C NMR (100 MHz, CDCl;): & 28.7, 37.9,

42.3,78.9, 118.5, 137.2.
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1-Adamantyl-3-buten-1-ol (3y)

White solid, Mp: 46-48 °C, "H NMR (400 MHz, CDCls, TMS): & 1.50 (d, 2H, J =
12.20 Hz), 1.67-1.88 (m, 11H), 2.17 (d, 2H, J = 12.40 Hz), 2.42 (d, 2H, J = 7.52 Hz),
5.10-5.16 (m, 2H), 5.84-5.91 (m, 1H). °C NMR (100 MHz, CDCly): & 27.2, 27.3,
32.8, 34.3, 36.9, 38.3, 42.6, 74.4, 118.6, 133.6. IR (neat) v 3400, 3071, 2904, 2858,
2666, 1638, 1455, 1370, 1356, 1281, 1233, 1183, 1140, 1130, 1099, 1041, 1026, 992,
908, 864, 732 cm™.; M.W. (C13H0) 192; GC-MS (70 ev): 192 (1, M"), 151 (100),
133 (12), 107 (14), 91 (18), 79 (14). Elemental analysis calcd for C;3H,,0: C, 81.20;

H, 10.48; Found: C: 81.03; H, 10.45.

4-(N-Phenyl)amino-4-phenyl-1-butene (5a)%

'H NMR (400 MHz, CDCls, TMS): & 2.60-2.80 (m, 2H), 4.18-4.40 (br, 1H), 4.55 (t,
1H, J = 5.40 Hz), 5.29-5.36 (m, 2H), 5.89-5.96 (m, 1H), 6.67-6.69 (d, 2H, J = 8.32
Hz), 6.82 (t, 1H, J = 7.32 Hz), 7.25 (t, 2H, J = 7.88 Hz), 7.37-7.53 (m, 5H). °C NMR
(100 MHz, CDCls): & 43.1, 57.1, 113.5, 117.4, 118.2, 126.2, 126.9, 128.5, 129.0,
134.5, 143.4, 147.1.; M.W. (C 6H,7N) 223 ; GC-MS (70 ev): 223 (1, M"), 196 (54), 91

(100), 65 (10).

4-(N-Phenyl)amino-4-(4-methoxyphenyl)-1-butene (5h)*

'H NMR (400 MHz, CDCl3, TMS): & 2.47-2.53 (m, 2H), 3.72 (s, 3H), 4.05-4.19 (br,
1H), 4.29 (dd, 1H, J = 7.32, 5.92 Hz), 5.09-5.16 (m, 2H), 5.25-5.40 (m, 1H), 6.49 (d,
2H,J = 8.40 Hz), 6.63 (t, 1H, J = 7.28 Hz), 6.83 (d, 2H, J = 8.60 Hz), 7.06 (t, 2H, J =
8.52 Hz), 7.25 (d, 2H, J = 8.60 Hz). °C NMR (100 MHz, CDCls): & 43.2, 55.1, 56.6,
113.5, 113.9, 117.3, 118.1, 127.3, 128.9, 134.6, 135.3, 147.2, 158.5.;_ M.W.

(C17H;9NO) 253 ; GC-MS (70 ev): 253 (1, M"), 212 (100), 104 (24), 77 (28).
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4-(N-Phenyl)amino-4-(4-chlorophenyl)-1-butene (Sc)39

'H NMR (400 MHz, CDCls, TMS): & 2.57-2.66 (m, 2H), 4.05-4.15 (br, 1H), 4.48 (dd,
1H, J = 7.84, 5.20 Hz), 5.27-5.30 (m, 2H), 5.78-5.92 (m, 1H), 6.60 (d, 2H, J = 8.40
Hz), 6.86 (t, 1H, J = 7.72 Hz), 7.22 (t, 2H, J = 7.72 Hz) 7.41 (s, 4H). *C NMR (100
MHz, CDCl3): 6 43.0, 56.5, 113.4, 117.6, 118.5, 127.6, 128.6, 129.0, 132.4, 134.1,
142.0, 146.9.;_ M.W. (C;H;6CIN) 257 ; GC-MS (70 ev): 257 (1, M"), 216 (100), 104

(20), 77 (35).

4-(N-Phenyl)amino-4-(1-naphtyl)-1-butene (5d)*°

'H NMR (400 MHz, CDCls, TMS): & 2.46-2.51 (m, 1H), 2.73-2.79 (m, 1H), 4.06-4.22
(br, 1H), 5.09-5.18 (m, 2H), 5.74-5.78 (m, 1H), 6.42 (d, 2H, J = 7.80 Hz), 6.60 (t, 1H,
J =7.80 Hz), 6.98 (t, 2H, J = 7.60 Hz), 7.42 (t, 1H,J = 7.60 Hz), 7.42-7.48 (m, 2H),
7.59 (d, IH,J = 7.12 Hz), 7.65 (d, 1H, J = 8.20 Hz), 7.80 (d, 1H, J = 8.40 Hz), 8.10 (d,
1H, J = 8.40 Hz). *C NMR (100 MHz, CDCls): & 41.5, 52.9, 113.3, 117.3, 118.2, 22.2,
123.1, 125.1, 125.7, 126.0, 127.4, 129.0, 129.2, 130.5, 134.1, 134.7, 137.9, 147.0.;

M.W. (CyH;9N) 273 ; GC-MS (70 ev): 273 (1, M"), 232 (100), 104 (32), 77 (31).

4-(N-Phenyl)amino-4-(2’-thienyl)-1-butene (5¢)*

'H NMR (400 MHz, CDCl3, TMS): & 2.70-2.77 (m, 2H), 2.76 (t, 1H, J = 6.80 Hz),
4.86 (br, 1H), 5.13-5.20 (m, 2H), 5.76-5.79 (m, 1H), 6.71-7.66 (m, 8H). *C NMR
(100 MHz, CDCLy): & 42.9, 53.3, 113.5, 117.8, 118.5, 123.3, 123.6, 126.7, 129.0,
133.9, 146.9, 148.5.; MLW. (C,4H;5NS) 229 ; GC-MS (70 ev): 229 (5, M*), 188 (100),

104 (28) 77 (26).
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4-(N-Benzyl)amino-4-phenyl-1-butene (5f)*

'H NMR (400 MHz, CDCls, TMS): & 2.51-2.58 (m, 2H), 3.60 (d, 1H, J = 13.32 Hz),
3.78-3.83 (m, 2H), 5.14-5.21 (m, 2H), 5.77-5.87 (m, 1H), 7.21-7.48(m, 10H). °C
NMR (100 MHz, CDCl,): 6 43.0, 51.3, 61.5, 117.5, 126.7, 127.0, 127.2, 128.0, 28.23,
128.30, 135.3, 140.4, 143.6.; M.W. (C;7H9N) 237 ; GC-MS (70 ev): 237 (1, M"), 196

(46), 91 (100), 65 (10).

4-(N-Benzyl)amino-4-(2-thienyl)-1-butene (Sg)5 1

'H NMR (400 MHz, CDCls, TMS): & 1.89 (br, 1H), 2.46-2.48 (m, 2H), 3.57(d, 1H, J
= 13.32 Hz), 3.76 (d, 1H, J = 13.32 Hz), 3.97(t, 1H, J = 6.72 Hz), 5.02-5.09 (m, 2H),
5.64-5.75 (m, 1H), 6.89-6.92 (m, 2H), 7.17-7.29 (m, 6H). °C NMR (100 MHz,
CDCl): 6 43.3, 51.1, 56.9, 117.8, 123.9, 124.0, 126.2, 126.8, 128.0, 128.2 134.7,

140.1, 148.8.;_ M.W. (C;5sH7NS) 243 ; GC-MS (70 ev): 243 (1, M"), 202 (86), 91

(100).

4-(N-Methyl)amino-4-phenyl-1-butene (Sh)44

'H NMR (400 MHz, CDCl3, TMS): & 1.91 (br, 1H), 2.28 (s, 3H), 2.42-2.45 (m, 2H),
3.54 (t, 1H,J =6.92 Hz), 5.03-5.11 (m, 2H), 5.68-5.75 (m, 1H), 7.25-7.35 (m, 5H).
3C NMR (100 MHz, CDCl3): & 34.3, 42.5, 64.6, 117.6, 127.11, 127.22, 128.4, 135.2,

143.0

4-(N-1-Naphtyl)amino-4-phenyl-1-butene (5i)’>

'H NMR (400 MHz, CDCl3;, TMS): § 2.59-2.71 (m, 2H), 4.53 (m, 1H), 5.17-5.29
(m, 2H), 5.74-5.84 (m, 1H), 6.30 (d, 1H, J = 6.92 Hz), 7.09-7.43 (m, 9H), 7.71-7.76
(m, 1H), 7.86-7.90 (m, 1H). *C NMR (100 MHz, CDCls): § 43.4, 56.7, 106.1, 117.2,

118.5, 119.6, 123.4, 124.6, 125.5, 126.1, 126.5, 126.9, 128.5, 128.7, 134.2, 134.7,
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142.0, 143.1.; M.W. (CyH9N) 273 ; GC-MS (70 ev): 273 (8, M"), 232 (100), 127

(23).

N-(1-Methyl-1-phenyl-3-butenyl)aniline (5j)43

'H NMR (400 MHz, CDCl3, TMS): & 1.85 (s, 3H), 2.70-2.76 (m, 1H), 2.81-2.87 (m,
1H), 5.29-5.34 (m, 2H), 5.86-5.93 (m, 1H), 6.52 (d, 2H, °J (H, H) = 8.52 Hz), 6.80 (t,
1H, J = 7.20 Hz), 7.18 (t, 2H, J = 7.60 Hz), 7.41 (t, 1H, J = 7.80 Hz), 7.51 (t, 2H,J =
7.60 Hz), 7.67 (t, 2H, J = 8.20 Hz). °C NMR (100 MHz, CDCls): & 25.5, 48.6, 57.4,

115.3, 117.0, 119.2, 125.9, 126.3, 128.3, 128.6, 133.4, 145.7, 146.4.; M.W. (C{7H9N)

237 ; GC-MS (70 ev): 237 (7, M), 196 (100), 118 (16), 77 (57).

N-[1-Methyl-1-(4-methylphenyl)-3-butenyl]aniline (5k)

'H NMR (400 MHz, CDCls, TMS): & 1.66 (s, 3H), 2.35 (s, 3H), 2.52-2.57 (m, 1H),
2.63-2.68 (m, 1H), 5.12-5.17 (m, 2H), 5.71-5.74 (m, 1H), 6.32 (d, 2H, J = 8.00 Hz),
6.62 (t, 1H, J =7.32 Hz), 7.01 (t, 2H, J = 7.32 Hz), 7.16 (d, 2H, J = 7.80 Hz), 7.37 (d,
2H, J = 8.12 Hz). >C NMR (100 MHz, CDCls): & 20.9, 25.6, 48.7, 57.3, 115.4, 117.0,
119.1, 125.9, 128.6, 129.1, 133.6, 135.8, 143.5, 145.9. IR (neat) v 3411, 3053, 3020,
2976, 2923, 2857, 1638, 1602, 1498, 1454, 1429, 1374, 1306, 1289, 1257, 1185, 1155,
1019, 997, 816, 750, 695, 666 Cm_l.;M(ClgHle) 251 ; GC-MS (70 ev): 251 (1,
M™), 210 (100), 118 (23), 91 (11), 77 (35). HRMS calcd for C;sHy N [M*] 251.1674,

found 251.1673.

N-[1-Methyl-1-(4-chlorophenyl)-3-butenyl]aniline (51)

'H NMR (400 MHz, CDCl3, TMS): & 1.80 (s, 3H), 2.64-2.69 (m, 1H), 2.75-2.80 (m,
1H), 4.20 (br, 1H), 5.27-5.33 (m, 1H), 5.81-5.87 (m, 1H), 6.50 (d, 2H, J = 8.12 Hz),
6.81 (t, 1H, J=7.20 Hz), 7.18 (t, 2H, J = 7.72 Hz), 7.46 (d, 2H, J = 8.40 Hz), 7.58 (d,
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2H, J = 8.40 Hz). °C NMR (100 MHz, CDCly): § 25.4, 48.6, 57.3, 115.4, 117.4,
119.5, 127.5, 128.5, 128.7, 132.1, 133.0, 145.0, 145.4. IR (neat) v 3412, 3076, 3054,
2977, 2927, 2855, 1638, 1602, 1497, 1457, 1428, 1398,, 1375, 1318, 1309, 1289,
1256, 1214, 1181, 1155, 1094, 1012, 997, 921, 877, 831, 750, 695, 666 Cm_l.;M
(C17H;5CIN) 271 ; GC-MS (70 ev): 271 (1, M™), 230 (100), 77 (38). HRMS calcd for

C17H;3CIN [M*] 271.1128, found 271.1128.

N-(1-Methyl-1-naphtyl -3-butenyl)aniline (5m)

'H NMR (400 MHz, CDCl3, TMS): & 1.73 (s, 3H), 2.62-2.67 (m, 1H), 2.68-2.73 (m,
1H), 4.18 (br, 1H), 5.10-5.17 (m, 2H), 5.64-5.74 (m, 1H), 6.36 (d, 2H, J = 7.82 Hz),
6.58 (t, 1H, J = 7.82 Hz), 6.94 (t, 2H, J = 8.20 Hz), 7.40-7.46 (m, 2H), 7.65-7.83 (m,
4H), 7.86 (s, 1H). ?C NMR (100 MHz, CDCLy): § 25.5, 48.5, 57.7, 115.5, 117.3, 19.3,
124.3, 124.8, 125.6, 125.8, 127.4, 128.1, 128.2, 128.7, 132.2, 133.38, 133.43, 144.4,
145.8. IR (neat) v 3408, 3055, 3016, 2976, 2925, 2854, 1710, 1678, 1637, 1602, 1497,
1428, 1376, 1318, 1307, 1272, 1181, 1155, 1129, 996, 916, 857, 820, 749, 694, 666
cm’l.;M(Clele) 287 ; GC-MS (70 ev): 287 (6, M), 246 (100), 118 (20), 77

(16). HRMS calcd for Co1Hy N [M] 287.1674, found 287.1677.

N-(1-Methyl-1-thienyl -3-butenyl)aniline (5n)*

'H NMR (400 MHz, CDCl3, TMS):  1.67 (s, 3H), 2.58 (dd, 2H, J = 13.72, 7.00 Hz),
2.76 (dd, 2H, J = 13.72, 7.64 Hz), 5.10-5.16 (m, 2H), 5.68-5.78 (m, 1H), 6.44 (d, 2H,
°J (H, H) = 7.72 Hz), 6.65 (t, 1H, J = 7.40 Hz), 6.68-6.93 (m, 2H), 7.03 (t, 2H, J =
8.40 Hz), 7.17-7.19 (m, 1H). °C NMR (100 MHz, CDCl;): § 26.6, 48.9, 56.8, 115.9,
118.0, 119.5, 122.8, 124.4, 126.6, 128.6, 133.0, 145.4, 153.3.; M.W. (C;5H;7NS) 243 ;

GC-MS (70 ev): 243 (1, M"), 202 (100), 151 (36), 118 (33), 77 (43).
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N-(1-Methyl-1-phenyl -3-butenyl)benzylamine (50)"

'H NMR (400 MHz, CDCls, TMS): & 1.51 (s, 3H), 2.54 (m, 2H), 3.44 (d, 1H, J =
12.44 Hz), 3.54 (d, 1H, J = 12.44 Hz), 5.02-5.08 (m, 2H), 5.60-5.70 (m, 1H),
7.14-7.35 (m, 10H), 7.50 (d, 2H, J = 7.60 Hz). °*C NMR (100 MHz, CDCls;, TMS):
0 25.5,46.9, 47.3, 58.4, 118.2, 126.3, 126.67, 126.71, 128.10, 128.12, 128.24, 134.1,

141.0, 146.4.; M.W. (Ci5H,;N) 251 ; GC-MS (70 ev): 251 (1, M™), 210 (56), 91 (100).

N-(1-Methyl-1-naphtyl -3-butenyl)benzylamine (5p)

'H NMR (400 MHz, CDCls, TMS): & 1.61 (s, 3H), 2.63 (m, 2H), 3.43 (d, 1H, J =
12.44 Hz), 3.56 (d, 1H, J = 12.44 Hz), 5.03-5.11 (m, 2H), 5.64-5.68 (m, 1H),
7.13-7.45 (m, 7H), 7.71-7.87 (m, 5H). °C NMR (100 MHz, CDCl3): § 25.4, 47.04,
47.10, 58.5, 118.3, 124.9, 125.0, 125.6, 125.8, 126.7, 127.4, 127.9, 128.03, 128.13,
128.3, 132.2, 133.2, 134.1, 141.1, 144.0. IR (neat) v 3434, 3059, 3027, 2963, 2924,
2852, 1682, 1638, 1600, 1504, 1495, 1453, 1374, 1275, 1188, 1157, 1129, 1028, 996,
914, 858, 819, 747, 698, 666 cm'l.;M(szHng) 301 ; GC-MS (70 ev): 301 (1,

M), 260 (64), 91 (100). HRMS calcd for Co,Hp3N [M*] 301.1830, found 301.1837.

N-(1,1-Diphenyl-3-butenyl)amine (5q)*'

'H NMR (400 MHz, CDCl3, TMS): & 2.01 (d, 2H, J = 7.12Hz), 5.05-5.15 (m, 2H),
5.48-5.54 (m, 1H), 7.17 (t, 2H, J = 7.20 Hz), 7.26 (t, 4H, J = 7.52 Hz), 7.34 (d, 4H,
J =7.32 Hz). “C NMR (100 MHz, CDCls): & 47.2, 60.0, 118.9, 126.1, 126.3, 127.9,
133.9, 147.9.; M.W. (CisH7N) 223 ; GC-MS (70 ev): 223 (1, M*), 182 (100), 104

@7, 77 (21).

81



N-(1,1-Dimethyl-3-butenyl)aniline (5r)**

'"H NMR (400 MHz, CDCls, TMS): & 1.30 (s, 6H), 2.36 (d, 2H, J = 7.40 Hz),
5.06-5.11 (m, 2H), 5.06-5.12 (m, 1H), 6.72-6.75 (m, 3H), 7.14 (t, 2H, J = 7.80 Hz).
C NMR (100 MHz, CDCls): & 27.9, 46.4, 53.5, 117.4, 118.20, 118.32, 128.9, 134.4,

146.5.; M.W. (C1,H;7N) 175 ; GC-MS (70 ev): 175 (1, M™), 134 (100), 77 (17).

Methyl 2-hydroxy-2-phenyl-4-pentenoate (8)>°

'H NMR (400 MHz, CDCl3, TMS): § 2.77-2.81 (m, 1H), 2.96-3.01 (m, 1H), 3.72 (br,
1H), 3.76 (s, 3H), 5.14-5.17 (m, 2H), 5.80-5.82 (m, 1H), 7.27-7.82 (m, 5H). °C NMR
(100 MHz, CDCls): 6 44.1, 53.2, 78.1, 119.4, 125.5, 127.8, 128.3, 132.3, 141.2, 175.0.;

M.W. (C1,H1403) 206 ; GC-MS (70 ev): 206 (1, M), 165 (38), 105 (100), 77 (62).

Methyl 3-hydroxy-3-methyl-4-pentenoate 9>

'H NMR (400 MHz, CDCls, TMS): 8 1.21 (s, 3H), 2.27 (d, 1H, J = 7.40 Hz), 2.39 (d,
1H, J = 15.72 Hz), 2.48 (d, 2H, J = 15.72 Hz), 3.68 (s, 3H), 4.95-5.04 (m, 2H),
5.70-5.82 (m, 1H). >C NMR (100 MHz, CDCLy): § 26.7, 44.1, 46.4, 51.5, 70.6, 118.5,

133.5, 173.2.
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check CIF/PLATON report

No syntax errors found. CIF dictionary Interpreting this report

Datablock: 4296

Bond precision: C-C = 0.0039 A Wavelength=0.71073
Cell: a=9.9200(2) b=13.8960(3) c=17.0050(5)
alpha=87.9860(10) beta=79.8480(10) gamma=79.040 (2)
Calculated Reported

Volume 2265.32(10) 2265.32(9)

Space group P -1 P -1

Hall group -P 1 ?

Moiety formula C13 H20 O C13 H20 O1

Sum formula C13 H20 O C13 H20 O

Mr 192.29 192.29

Dx,g cm—-3 1.128 1.128

Z 8 8

Mu (mm-1) 0.069 0.069

FO0O 848.0 848.0

FO00O’ 848.33

h,k,1lmax 11,16,20 11,16,20

Nref 7969 7957

Tmin, Tmax 0.980,0.990 0.953,1.064

Tmin’ 0.971

Correction method= ’'MULTI-SCAN’

Data completeness= Ratio = 1.00 Theta (max)= 24.99
R(reflections)= 0.0599( 4404) wR2 (reflections)= 0.1955( 7957)
S = 0.993 Npar= 506

The following ALERTS were generated. Each ALERT has the format
test-name ALERT alert-type_alert-level.

Click on the hyperlinks for more details of the test.

Alert level B

PLAT027_ALERT_3_B _diffrn reflns_theta_full (too) LOW ............ 24.99 Deg.
PLAT230_ALERT_2_B Hirshfeld Test Diff for C33 - C34 .. 7.14 su
PLAT241_ALERT_2_B Check High Ueq as Compared to Neighbors for C34
Alert level C

ABSTYO2_ALERT_1_C An _exptl_absorpt_correction_type has been given without
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