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Uatrecs-Reactions of amino alcohols RNHCH$ZHflH (R - methyl. ethyl. aBu, T-Bu. Ph. PhCH.-. CH.EHOH) 
and diisoproplmdrmine with buta-I. 3-die= in the presence of catalytic quantities of palladium acetylacctonatc 
and triphenylphosphine have been studied. Wnh two q dar equivalents of buradicae. exclusive formation of the 
N+ctadienyB amino alcohols occurs (except where R = Ph) the N- ?. 7 octienyl aminoakc-hol being formed in 
~96% selectivity. Butcnyl adducts were not formed. md in ody one case (R = Ph) was any preferential ether 
formation observed (I.% yield) compared to 93% yield of the N-octrdienyl-aminoakohol. In the presence of 
excess butrdiene. alkyl aminoakohoh form exchnively the N-octrdienyl-aminoakohds and octa-1. 3. 7 triene. 
excepting for dietlmndamine which undergoes both Noctadienyhtion and octdienyl mono ether&cation. 
Etheritiatioa of Ilkyl-aminoakohds can be induced by the presence of molar quantities of ptmsphine 5. The effect 
of added ligand on the course of reaction is discussed in terms of intra- and inter molecular H bonding. 

The Pd or Ni catalysed reaction of active hydrogen 
compounds with 1,3butadiene has been reported for 
akohols, amines, carboxyhc acids. phenols, active 
methylene and metbyne compounds, oximes, hydrazones 
and Schiff bases.’ Generally. for the Pd catalyzed reac- 
tion. the major products are octadienyl. derivatives of 
the active hydrogen compounds, with smaller amounts of 
the corresponding butcnyl compounds. 

Our results on the Pd-catatyzed reaction of butadiene 
with a number of multifunctional active-hydrogen com- 
pounds, viz alkanohunines provide a highly selective 
synthetic route to a number of long chain tertiary 
aminoalcohols which are interesting intermediates for a 
variety of polymer applications. 

BCXLTS 

In a prelinary communication.’ in the reaction of a 
series of alkanolamines with butadiene catalyzed by pal- 
ladium acetylacetonate and triphenylphosphine we noted 
the exclusive formation of N_(octadienyl) aminoalcohols. 

tPrcscnt address: C.N.A..H. Laboratoire de Chimie Organique 
292. NC Saint-hfartin. 73141 Paris. Cedex 03. France. 

Now in accordance with Table I and supported in the 
Experimental, the reaction in an autoclave for up to 16 hr 
at g(P is shown to yield a mixture of compounds 1-3. 
Traces ( < I%) of octa-1.3.7~triene were also formed. The 
stereochemistry of the internal double bond of adducts 1 
were assigned as from on the basis of strong absorption 
in the 970cm. ’ region of the IR spectrum. 

The unambiguous assignment of the octadienyl group 
being attached to N, as opposed to 0. was made on the 
basis of NMR doublet at 8 3.0ppm due to fN-CHrCH=) 
and absence of doublet at 6 3.9 ppm (OCHrCH=), mass 
spectrometry of the TM-derivatives (base peaks M103* 
(MCHLITMS) and presence of peak 29+ R. cor- 
responding to RNH = CH3 and the subsequent synthesis 
and characterisation of acetyl derivatives. 

Acetylation of the N-octadienyl-aminoakobols 
(Experimental) yielded in each case a 5-1096 mixture of 
2.7-octadicnyl acetate and 1.7-octadien-3-yl acetate, 
presumably via nucleophilic substitution of the amino 
group by acetate ion. 

In the presence of 5 mole equivalents of butadiene, 
dietharmlamine afforded the mono-octa-2,klienyl ether 
4g in good yield. 

R: a Me c C.H. 
b Et f C,H.CH, 
c nBu B CHT<:H,OH 
d tBu h CH.XHtCH,MH 
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OAc 

&+A/ + -o*c 
*Except for lb. which had a base peak M-l 17 (M-CHOTMS) 

CH, 

HN(CI+CHeOH)a + N- 

Prolonged reaction (5 days) of Jg with butadienc 
afforded no further telomerisation. however, and octa- 
1.3.7~trienc was formed, 4g being recovered, unchanged. 

N-mcthylaminoethanol. in the presence of 5 mok 
cquivakots of butadieae aflorded solely N-methyl-N- 
octa-2.7-dknylamino-cthanol la (with trace amounts of 
branched chain isomer) and octa-13.7 tricne. Octatrieoe 
formation wru observed to occur only after total con- 
version of the aminoolcohol. Compound la was similarly 

treated with butadieoe and catalyzed by palladium 
acetylxetonate and triphcoylphosphinc. at !XP for 3 
days. Again. oo ether tormatioo was observed and (805% 
conversion) octa-1$.7-triem and la were isolated. 

It appears therefore that the catalytic system does ti 
permit the ether&Ann of ooe sin&c OH group by 
leading to octadknylntcd ether from aminoalcobol. 

We have considered the factors which could favour 
etherScation and studied the inllucnce of different 

Table I. Rcactioa of butaticae with alkanohincs. catllyscd by Pd(Acac)j + 2 PPhl 

~;szz& ;%; ::;:: ;.‘i:‘; Other 1 

;n.C,H9IWCH2Q(2OH (c) 16 

jt.C4H91WCH2CH20H (d) 16 100 99 _ _ 1 -! 

/c n wCH*CH2OH 
I6 5 

(e) 2 99 93 - 1.5 5.5.. 

,C6HSCM210KH2CH20H ( f ) 4 ml 97 3 - 

f’W~2C~2’W (9) 16 95 96 4 - 

W~,C~,), P) 2 :OO 97 3 - 

. Reactfon condltlons : 0.25 l molr Pd (rcrc)2 ; Pd : PPhj. 

1 : 2 ; 0.25 mole rlkrnolrmlnr, 0.5 mole butrdlenr. 80-C. 

91rSS JUtOClJVc. 
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parameters on the catalytic system by maintaining con- 
stant the other experimental conditions as far as pos- 
sible: (a) nature of the anion bound to the Pd; (b) nature 
of the phosphine; (c) inl?uence of an added OH; (d) 
influence of a cocatalyst. 

The striking selectivity of telomerisation of butadkne 
with aminoalcohols to afford almost exclusively linear 
octadienylamino alcohols is worthy of note. 

Previous work’ has shown the marked selectivity for 
2.7~octadienyl adduct formation. by Pdlphosphine com- 
plexes. due to direct attack of the nuclcophik at the most 
accessible C of the n-ally1 unit. 

In only one case. that of the weak base. N-phenyl- 
aminoethanol. was any secondary amino ether product k 
observed in 1.5% yield, compared to 93% yield for the 
isomeric aminoalcohol le. 

In a recent Japanese patent., 2-aminoethanol. 2-amino- 
I-propanol and 3-amino-I-propanol were tclomerised 
with butadiene in the presence of (PPh,), Pd-makic 
anhydride to form isomeric mixtures of N-octadienyl and 
N,N-di(octadienyl) aminoalcohols. Again no ether for- 
mation was observed. 

Direct trans-allylation of aliphatic octadienyl ethers 
with amines does not to occur in the presence of Pd- 
complexes’. but preferential N-octadienylation of the 

as the stetical and electron&l nature of the phosphine 
(runs l-9) have little influence on the distribution of the 
different products of the reaction apart from the pcrcen- 
tage of octatriene-1.3.7. The result we obtained with 
diethanolamine (95% of monoetheritication) leads us to 
supposed that an added OH has a great influence on the 
etherification. As it appears from experiments 15-M. the 
nature of the added alcohol has a great influence on the 
distribution of the different products. The 2,2.2- 
trifluoroethanol which is very reactive towards the 
telomerisation’ reacts before having an action on the 
aminoalcohol. The t-butanol which is bulky cannot ap- 
proach the coordination sphere and does not have an 
efficient action. However the results observed in the case 
of the added linear alcohols confirm the important role of 
the OH. This role could be to dissociate the octadienyl- 
aminoalcohol from the Pd; however this reaction is 
probably not so important. as experiment 23 with DMF 
shows. An alternative role can be to activate the OH 
group by mean of H-bonding, thus rendering the 0 more 
nuckophilic for attack on the 11 ally1 Pd-compkx. This 
can be represented by Scheme A. The influence of the 
hydrophilic phosphine 5 supports this mechanism; the 
possibility of an intramolecular H-bonding between the 
catalyst and the aminoalcohol leads to O-octadienylation 
according to Scheme B. The efficiency of this in- 
tramolecular activation leads to a quantitative formation 
of the dioctadicnylated product (Exp. n”l0). 

aminoalcohols does occur with the system studied here, 
rather than by primary etherification and subsequent 
intra-or inter-molecular frons (O+ N) allylotion. 

From the results of the reaction involving N-methyl- 
amino-ethanol with excess butadienc. it would appear 
that the active catalyst for N-octadienylation is not 
active for subsequent butadiene telomerisation with the 
alcohol group of the N-octadknyl aminoalcohols (except 
for lt_see below). However, the catalyst precursors 
palladium acctylacetonate and triphcnylphosphine have 
been shown to form an active catalyst for tclomerisation 
with primary akohols.” We do not know whether N- 
octadienylation. O-octadienylation. and linear dimerisa- 
tion involve distinct catalytic species, or whether the 
catalyst is firmly coordinated by the allylamino com- 
pounds, thus prohibiting further reaction or dissocation 
by alcohol groups. 

From the results of the Table 2 it appears that the 
nature of the anion bound to the Pd (runs I l-14), as well 

-AL 

Reactions with butadkm were performed in heavy-walled. 
screw-top tubes or in a 230ml glass auloclavc. The aminoako- 
hols and butadkne were used as supplied without further 
pWiliCatiWl. 

Bis-xecylacetonar~palladium was prepared by the literature 
method.’ (Found C. 39.3; H. 4.52; C,oH,,O,Pd requires: C. 39.43; 
H. 4.63). 

A Pye 104 chrome&graph coupled to a AEI MS 30 mass 
spcctromcler was employed for GLC analysis. (usually of silyl- 
ated producla. helium &r gas. 3Omlmin” thrc@ a l.5mx 
4 mm &as column. 3% SP 2250 on Supekoport 100-120). @an- 
titative aaatyscs were carried OUI using an internal standard, peak 
areas m musured by means of an integrator. 

NMR spectra were o&a&d with a Hitachi Perk&Elmer R 24 
irWumear using TM as internal standard ud CCL as solvent. 
IR m wcr; recorded between KBr discs using a Perkin- 
Elmer 457 Gratina lnfra Red !&ectromerer. 

‘Ihc anatysis were carried -out by GLC on a Carlo @&a 
Frutovap GI chromarograph. after rilylation of IOmg of the 
product with 1 ml of Trisil BSA. helium as carrier gas. 
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Cal: ial: !51 : ia): Cal(5i: (ajIb 

(RUN : Citalytic Systtr, (constitution in mole) 
* %oB : MOL : DIL : DIE : XT : VCH 
I x : z : z : s : z : . 

:(rcaction with N )Icthylminoethanol at 30°C/20 h) ’ : : ’ ’ ’ l ____~___________________~~~~~~~~~~~---~~~-~~~~~-~-~-~ _‘____~~~~__~~_~__~~~~~_~~~~_~----~~---~~~ .-m--w. 
I : 
i 1 : Pd(acac),(O.l) + P&(0,2) : 2 : 92 : 3 : 3 I 11 : 
( : 
( 2: Pd(acac)2(0,1) + P(0 tolyl),(O,2) : 7 : 93 : : 27 : 

1 3 I Pd(acac)2(0,1) + P(PC1C&),(O,2) : 5 :94: 11: 3: 

\ 4 i Pd(acac)2(0,1) + P(cyclohexyl),(O,t) : 4.5 : 955 i : 6: 

Pd(acac)z(O.! + diphos (0.2) 
( : 

6 : 
t * 

Pa(acac)z(O,l) + P(W), 

t 71 
Pd(acac)z(O.l) + PBu, 

[ 8 i Po(?B+ (0.1) 

' 91 
1 : 

Pd(acac)z\O,l) 

\ l3 
: ?d(acac),(O,l) + &PfhSO,Na (0,2)d 

1 ;: : ?dCl~(O,l) + P0,(0,2) 
( 
i 12 i PQrz(0.1) + P&(0,2) 

[ 13 i PdIz(0.1) + P0,(0*2) 
i 

’ ; 14 . Pd(ik)z (0.1) + P0,(0,2) 

:3 :86 :a :3 : SI 

:2 : 93 : 2.5: 2 : 4 : 

:4 : 64 : 24 :8 : 9; 

: 3.5 : 95 I 1.5 : : 0: 

: 96 I2 :2 : : 10 

: 100 i i 16 i 

. 7 : 93 : . 0.2; 

:6 :94: I :op: 

:J :96: : : 02: 

: 1 : 79 : 17 I 3 : 46 : 
c 1 15 : Pd(acac)2(0,1) + P0,(0,2) + EtOH (25)' : 1 : 72 : 22 : 5 :7: 

( : 
i 16 : Pd(acac)z(O,l) + P0,(0,2) l EtOH (100) : 74 I25 I1 IO : 
( : 
( 17 : Pd(acac)2(0.1) + P0,(0,2) + nSuOH(25) "I : 74 : 22 :4 :2 : 



( : 
i t8 : Pd(acac)2(0,1) + P&(0,2) + n octanO~(25) icl : 72 :22 :s :29 : 

Pd(ataC)t(O.l) + P01{0,2) + CFICH~OH (25) "I : 3 I 92 : 5 I I 19 : 
( : 
( 20 : 

(25) 

Pd(dcaC)z(O.l) + P0,(0,2 + t8UO+i (25) 
(. : 
; 21 : l%(dCdC)2(0,1) + p0,(0,2) + co2 

\ 22 i Pd(dCdC)z(a,l) + P0,(0,2) + 0ONa 

(' 23 i Pd(dCaC)z(O,l) + P0,(0,2) + arc (25) 

t 24 i Pd(dCdC)2(O,i) + ~0,(0,2) l Net.F (25) 

: 25 I Pd(dCaC)z(O,l) + 1'0,(0,2) + KF(10) l MF 
( : 
( 26 : Pd(aCaC)z(O,l) + pB~(0.2) + CFsCO2H 

:3 :93: 4: Is I28 
: 
: 1 i 71 : 14 : 14 :34 : 

: 

: 5 

: 30 : 63 : 7 

: 95 

:o : 

: I : 13 : 

: 2.5 : 95 : 2.5 : :14 : 

: 4 : 95 : 1 IO : 0 : 
: 

: : 90 : 10 : : 38 : 

( :. 
! 27 : Pd(dcaC)z(O,l + p0,(0,2) + CF,COzH (4) 
L 

: 89 :ll : 18 : 

d) wL 

a) OIL 

*) XT m VC!( r 
3) With regard to the butddien added 

c) the telomerisdtlon product of alcohol i: also isolated. 

d! ref. (IO) 



1548 A. GaouLl and A. Gvu 

30 ml min-’ lhrough a I.5 m x 4 mm steel column. 3% SP E-0 on 
Supekoport H&120. Programmed temp. ISO’-2SO’ at ItP/min ‘. 

Gcncral procedure 
A mixture of his-acetylacetonato-palladium (0.25 mmok), 

lriphenylphosphine (0.5 mmole) N-ethylaminoethanol (0.25 mole) 
and butadiene (0.S mok) was heated, with stirring. for I6 hr at 80” 
in a 250ml glass autoclave. The developed pressure rose IO a 
maximum of 5 kg cm-* after 30 min After I6 hr the pressure was 
O.Skgcm-‘. The yellow-brown soln ((after silylation with .Mer) 
SiCI. was analysed by GLC-MS and shown to contain N-cthyl- 
aminoethanol (trace). lb (98.5%). Zb (I.!%) and octa-l.3.?-trienc 
&ace). 

Fractional distihation gave a tirst fractim containing mainly 
octa-1.3.7-trkne and startiq material (0.30) b.p. IZS-lW/l3 mm. 
Further disdation afforded a second fraction containing lb and 
2) (47.90) b.p. IB-l3WI3 mm. 

N-Erhyl-N(2.7 ocradienj).2 amino erhonol Ih NMR 6 (CCL) 
6.2-S.3 (3H. MJ. S.27-4.73 (2H. m). 3.88 (IH. s), 3.S (2H. t. J6Hr). 
3.0 (2H. d. J 4 Hz). 2.48 (4H. m). 2.05 (4H. m). I.52 (2H. m). I.0 
(3H. t. J 7 Hz). GClMS (as TMS ether), retention time 19.6 min; 
mk 269 (M’. 2%). 254 (5%). 200 (4%). I66 (ItHY%). I09 (20%). 73 
(15%). 67 (70%). 58 (90%). 55 (2%X). IR (neat) cm ’ Y max 340. 
3080.297c. 2930,285o. 1665. luo. 1458. 1440. 1050.990.975.913. 
n; - 1.4722. 

N-Ethyl-N(l.7 orfadim-3-y&2 amino ethanol Zh GC!MS (as 
TMS ether). retention time I7 min; m/e 269 (M’. 2%). 200 (27%). 
I66 (IOO%). I09 (12%). 58 WI%). 

Rtacrion of buladimr with orhtr alkanolominrr 
The general procedure described above was used for the other 

alkanokmines except that Ic and II were isolated as their HCI 
sahs. The results are presented in Tabk I. The physical proper- 
ties and elemental analyses of la-lb are presented in Table 3. 

Specfral properlies oJ N-(2.7-ncrodienj)-aminoalcohols 
N-M*hvl-N(?.?-cKtodirnrl)_? amino rtharol la. NMR 6 

(CCL). 6.i5-5.3 (3H. m. Cl&). X5-4.7 (2H. m. CH?) 3.67 (IH. 
I. -OH). 3.S t!H. I. J 6Hz. CHG). 2.98 t2H. d. J4Hz. -CH- 
CHjN);-2.43 i?H. I: J 6 Hr. N-&j. 2.17 (3H. I. N-CH,). 2.07 
(4H. m. =C-CHKCH.X=). I.52 (2H. m. CCH.&. IR (neat) 
ucm-‘: 3400. 3080, 2980. 2800. 1665. 1640. 1455. 975. 910. 9Ro. 
GUMS as TMS ether (RT 18.4 min). m/r 2S5 (M’ 4%). 240 (8%). 
I86 (2%). I52 (IO@%). I09 (30%). 73 W%). 67 tW%J. SS (40%). 44 
(95%). 

N-n Ruryl-N(!.7-orrodirnyl)_! amino rrhand Ic. SMR 6 
(CCL) 6.33-5.3 (3H. m. =CH-). U-4.7 (2H. m. =CH:) 3.47 (!H. 1. 
J6Hz. 4H.Q). 3.30 (IH. s. OH). 3.00 (2H. d. JlHz. NCHr 
C=). 2.53 (4H. m. CHrN-CHr). ?.OS (4H. m. =C-CH.XCH:). 
1.43 (6H. m. CCH.XI. 0.9 t3H. m. CCH,). JR (neat) vcm : 

34?0.3oEo. 2960.2930.2w. 1660.I640.1460.10SO.990.975.910. 
880. CC/MS as TMS ether (RT 24.1 min). m/c 297 (M’ 1%). 282 
(4%). 2u (6%). 22a (3%). 194 (IOO%). I72 (3%). I09 (IS%). 86 
W5%). 73 (IS%). 67 tSS%). SS (20%). 

N-r Buryl-N(2.7-cKradimyI)_! amino erhanol Id. NMR 4 
(CCL) 6.3h5.33 (3H. m. -CH-J. C.H.73 t2H. m. -CH?). 3.38 
(2H. 1. J 6 Hz. CHrO). 3.13 t2H. d. J 4 Hr NCH.+). 3.0 (IH. 
s. OH). 2.63 t2H. t. J 6 Hz. N-CHA 2.0s t4H. m. =C-CH-C=). 
I.5 (2H. m. C-CH.&. I.1 (9H. s:‘CCHr)l.. Ii (neat) C&n-’ 
3420.3080.2980.2930.2860.1660.16y). 1480.1660.1440.1395. 
1365. 1270. I2200.1205. 113% 1060. 102<.99S.97S.915.8?5.GC,MS 
as TMS ether (RT 22.S mm). m/e 297 (M’ 1%). 2132 (5%). 240 (4%). 
l9S (IO%). I94 (100%). I38 (60%). I09 (?Dck). 73 t8R). 67 (Jcm,. !7 
(35%). 55 (8%). 

N-Phenyl-N42.7 ocradienyl)-2 amino ethunol Jr NMR 6 
(CCL) ?.c6.3? (SH. m. C&J,). 6.X3 (3H. m. CH=J. U-4.73 
(2H. m. =CH:). 3.78 (3H. m. CHflH). 3.6s2.9 (JH. m. CHN 
CH.C=). I.99 t4H. m. =CCHrC-CHrC=). 1.43 (2H. m. CXH?- 
C). IR (neat) Y cm-’ 3400. 3080. 3070. 3030. 2970. 2930, 2860. 
1665. 1640. WO. 1575. 1305. 1460. 1440. 1395. 1364X 1220. Ills. 
IOOO. 995.975.9lS. 865. 7Wo. 695. SIS. C&MS as TMS ether (RT 
Urnin). m/r 317 tMH’ 17%). 302 (I%). 248 (1%). 214 (100). IO9 
(2%). lo6 (100%). 73 K?O%~. 67 (85%). CC (30%). 

N-Btxyj-S (-?.7 &fa&nyl)_! a’rkno’ erhinol lb NMR 6 
(CCL) 7.2 (5H. I. C,Hd. 6.17-C.3 (3H. m. =CHJ. S.ZF4.77 (2H. m. 
=CH:I. 3.S2 t5H. m. PhCH:. CH.aH). 3.03 t2H. d. 14 Hz=C- 
CH:N). 255 (2H. t. J6Hz NCHE-). 2.03 (4H. m. =C-CHA- 
CHr-C=). I47 (2H. m. C-CH&. IR (neat) “cm ’ 3420, 3080. 
3070. 3030.2960.2930.2860. mo. mo. 166s. 1640. 1600. 149% 
1455. 1445. 1370. IOS!. 1030. 990. 97S. 91% R?S. 740. ?OO. 47S. 
CC/MS as TMS ether (RT 38.2 mm). m,‘e 331 (M’ 1%). 316 (S%). 
262 (2%). 240 (8%). 228 (100%). I20 (50%). lo9 (IS%). 91 tIOO%). 
73 (20%). 67 (70%). CS (30%). 

N-2.7 ocfadienyl)N.N’-dirthanol amine It. NMR 6 (CCL) 6.2- 
C.33 t3H. m. =CH). SF4.73 (2H. m q CH:).-4.43 (2H. s XIH). 3.6 
(4H. t. J 6 Hz. -CH.D. 3.17 t?H. d. J 4 Hz. NCH-C=). 2.6S t4H. 
m. SCH.4). 2.07.(4H. m. =CCH.X-CH.X=j. I.S? t!H: m. 
CCH.4). JR (neat) Y cm .’ )400. 3&W. 29M. 2860. lR!S. 1665. 
1640. 1450. IO.!& 975. 910. 880. GUMS as bis TMS ether IRT 
19.8min). 357 (M’ IQ). 342 (8%). 228 (14). 2!! (45%). ‘2S4 
(100%). I46 (IS%). I30 t?‘%J. I09 (25%). 73 C20%,. 67 (40%). SS 
(lrn,. 

N-t?.7 ocrodienyl)_N(-2 mcfhyl erhanolb! amino erhanol 
lb NMR 6 (CCL) 6.l.S-S.37 (3H. m. =CH). S 17-4.72 t2H. m. 
=CH:). 4.27 (2H. s. OH). 3.77 (2H. m. C-CH-O). 3.13 (2H. d. 
J4Hz. NCH+.X 2.43 (4H. m. h’CH&. 2.06 t4H. m. =C- 
CHrCCH.X=) ISI t2H. m. C-CHrC). I.07 (6H. split doublet. 
J 6 Hz. CCHr). IR (neat) Y cm-’ 34&l. 3080. 2970. 293S. Iti!. 
1640. 145s. IJIS. 1375. 1340. 1140. 1065. 990. 97c. 955. 9lS. 840. 
GC;MS as bis TMS ether (RT 22.3min). m;r 38s (M 1%). 370 

Table 3. N-(2.7~octadienyl) aminoakohols 

Found X Ropulrti : 
21 

B.P./a no Purity* C H n C H .y 

1 a 12v13 1.4734 90 72.4 11.4 7.7 72.1 11.5 7.6 

1 b l30/13 1.6722 pB.5 72.9 11.7 7.2 73.1 11.7 7.1 

1 c 120/0.5 1 .a587 CL8 74.5 il.9 6.4 74.7 12.0 6.2 
- 
I d 128/3.5 1.4735 99 74.8 :2.1 6.3 74.7 ‘2.0 6.2 

1 9 152/13 1 .*c 98 67.9 10.8 6.4 67.6 10.8 6.6 

49 lwo.s 1 .a850 #) 7b.5 13.8 6.5 74.8 10.9 4.1 

1 h 13OK.5 1 .e722 98 69.8 !l.S 5.6 59.7 11.2 5.8 

. :ha !nourity 1s tM corrrsponding brrnchti Chrln is-r. 
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Tabk 4. Acetyl derivatives of the N42.7dyl) mw, 

Found I Ropulrrd : 

:c*a:t 0' B.P./a. 
21 

"3 
Pur!ty* t n k C H n 

1 8 :37/12 I.4575 PB 69.1 IO.4 6.2 69.3 13.3 6.2 

lb lb3113 l.CS?C 98.5 70.4 10.5 5.1 70.25 10.5 5.8 

1 : :58/:3 1.1567 #) 72.1 10.7 5.2 71.9 10.9 5.2 

! c 160/13 1.4607 99 71.9 13.7 5.3 71.9 lC.9 5.2 

19 185/!3 I.4427 99 64.3 9.0 4.8 64.6 9.15 4.7 

lh 13CfO.5 1.4S56 99 66.7 9.2 4.1 66.5 9.54 4.3 

l 1qJpJr:ty BClng tru corrs~@va~ng v-1,. OCtJCiw!-3.yl mr.(no &cru:* der~*a:ivt. 

Tabk 5. 

R ktrntiom tlmo(nln)' (n-69)Xb (109)X 

br str 
brmckd strright brmctmd StnlgJlt 

O3 16.1 18.4 35 2 15 30 

CZ"S 17.1 19.6 27 4 12 20 

"*A 21.6 24.1 26 3 7 15 

t=4n9 22.5 2 16 

v% 34 1 25 

C6n5CH2 30.6 s.2 25 2 8 15 

cH2Q(20m 19.2 19.8 13 1 8 25 

b) 6~u bats (lW5) 8~ n-103 In rll CJIJS 

J)l,~~XJInfPtZ~~ 

sc#lcaport 100-120. HI:30 ml/tin 

800 x e/min to260° 

(I%). 316 (1%). 269 (70%). 268 (M-117. ICC%). 160 (10%). 144 
(m). 130 (7%). 109 (15%). 73 (60x). 67 (70%). 55 (30%). 

The mass spectra of the TMS derivtiivcs of the isometi paint 
N-2J-octadicayl (strai~t chain) lad N-l.7+cudkn-3-yl (km- 
CM) aminoakohoh are similar.’ However. in each case, the 
branched chain isomer has a shorter relention time. and the relative 
mtcnsities of the M-69 tin and the 109 ion ue chancrcristic~y 
dilcrcm. 

Acttplatior, 01 the N-octoditnyI olkano&&u~ 
ErbmQnWUWTkdartCdlJC~SOtOdJJUk.TbJ 

N-yh yu di~wlvcd in AC,O (w)ml) rad 
heedundcfn!blxfolapprox IhrJndthclldiJtAkd.lEcyiddJ 
of pun product~ererbout8&9O%.A bw-bcGqfrac&m 
(%(r/13mm)wu~iachaseIDdwulbowatocadcl 
of I.7~adien-3-yl wewe lad 2.7octrdieayl x&k by ccut- 
parison with pure sunpks. The physical propertier and ekmmtal 

Rwtion ofaceu butodim vithdktkndamine 
Dittbraobmiac(20mmok)wubeuedwitbknrditac 

(l8omm&) ifl ItK presence of PdBcac~(O.1mmok) aed PW, 
@.2m&l&d UltoMan’ +aK (-3OtK). GIL A!mlysis 

ocabxae. (48%. S2malok). 18 (5%. 
27mmok). 4 (0.1%) and 4 (47% 17.2mmo+e). Dtrtisrtba 
lo&d the pctn echa C (4.1 I) b.p. IW/O.J mm II:’ 1.4850. 
NMR 8 (CCLJ 6.2~S.3 (6H. m). S.U.74 #Ii. m). 3.87 (2H. d. 
I4 Hz). 3.47 (4H. q&it triplet, I6 Hz), 3.13 (2H. d. IS Hz). 3.0 
(IH. I). 2.63 (4H, a). 3.OS (IH. m). 1.55 (4H. q ). GClMs u TMS 
etbu (RT )omiu). m/e 393 0r 1%). 324 (1%). 291 (15%). 290 
(75%). 268 (2%). 255 (20%). 254 (100%). 166 (15%). 116 (IO%), I30 
(21%). IO9 (15%). 73 (15%). 67 (50%). S5 (20%). 

Atfempfa$ tdarrlcuioo 01 N-mahyf-N~2.7-ocfdim~) amko 
dunol la wtth bvtdiew 

Tbea&c&obd(25mmok)witbbuta&ne(ll5mmok)were 
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heated in the presence of PD acacj (0.1 mmole) and PPhi 
IO.2 mmok) at w in a graduated tube until cons&m volume was 
attained (60 hr). G1.C analysis showed the mixture IO consis of 
octa-1.3.7~tine and unrcactcd slarting material. ~slillation 
afforded octa-1.3.7-t&e (5.2g. 48mmoles) and the starting la 
14. I 8. 22 mmole). 

Synrhcsir oJ N-mrlhyl.h’_(2,?-ncladimyl) amino tthyl. (?.7- 
ocfadinyl) ether 4a 

K-methylaminocthanoI(25 mmol) in the presence of Pd (acac): 
(0.1 mmole). IC&)? P I&H,, mSGiNr) S (O.tmmole) ad 
butadicne (150 mmok) were heated a1 8@ in a graduaIcd tube 
during 60hr. Distillation of the crude product afforded 4a (7g. 
95%. b.p. lw1O.C mm). Purity IO@% by GLC analysis. NMR 8 
(CCL) 6.1-5.2 (6H. m). 5.14.65 (4H. m). 3.83 12H. d. J 4 Hz). 3.411 
12H. I. J 5 Hz). 2.93 (2H. d. J 5 Hz). 4.43 (2H. I. J 5 Hz). 2.17 13H. 
2). 2 0 (8H. m). 1.53 (4H. m). IR (near) Y cm ’ 3400. 2980. 2780. 
1670. MO. 
(M’ -0.4%): 

I455 1110. 970. 910. GCIMS IRT 31 mm). m/r 291 
182 iO.39) 152 CloCm). I38 Ii.lR). I09 (7.2%). 67 

(29.9%). 55 (lO.rn,. 44 (36.7%). n3’ 1.4735. 
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