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Ab&sct-Mixtures of ckr- and rranr-2-allryl-NNdimc~y~c~~y~ have barn prrpared by 

standard methods and tbc majority have hen separated into pure isomers by preparative VPC. 

STUDIS of the thermal decomposition of quatemary ammonium hydroxides required 
the synthesis of pure cis- and rrorrJ-2-alkyl-NNdimethylcyclohexylamines (I and II 
respectively). Numerous methods’ are available, but the methods involving reduction, 
when applied to the preparation of C-alkylcyclohexylamines, are rarely stereospecitic. 
Furthermore, the methods which are claimed to be stereospecific (e.g. the Hofman, 

I II 

Curt&, Schmidt and Lossen degradations of cyclohexane carboxylic acids or dcriva- 
tives; the ammonolysis of cyclohexylptoluenesulphonates; the reaction of cyclohexyl 
p-toluencsulphonates with sodium azidc, with subsequent reduction) suffer from the 
obvious disadvantage that they are useful only if the starting material is itself 
stereochemically pure. 

Our investigations required the pure amines I and II containing a variety of alkyl 
substituents R. The obvious starting materials were 2-alkylphenols, or 2-alkylcyclo- 
hexanols, or 2-alkylcyclohexanones. Many of these compounds are commercially 
available, an exception being the case of R = isobutyl. However, 24so_butylcyclo- 
hexanonc was prepared without difXculty by an aldol condensation of cyclohexanone 
and isobutyraldehyde, followed by reduction of the C-C double-bond. Catalytic 
hydrogenation of 2-alkylcyclohexanonc oximes over PtOI proceeded slowly and gave 
moderate yields of 2-alkylcyclohexylamines in which c&isomers formed the major 
component (Table 1). Reduction of the oximes with sodium in boiling ethanol gave 
moderate to good yields of the primary amines containing a preponderance of the 
trrmJ-isomers (Table 2). Attempts to separate the mixtures of cis- and rruns-2- 
alkylcyclohexylamine by analytical VPC, using the columns developed by Feltkamp 
and Thomas,* were not successful. However, under the same conditions, all the 

L Ho&en-Weyl, Mrrkxien Der O~wrixhen Chemk. Band XI, I. Gcorg TItiatu Vcrlag. Stuttgart 
(1957); W. Theilkinur, Synrhrfic Mehods of Oganic CAvmftrry Vol. l-18. S. Karga. Base1 
(194619643; W. Huckcl and K-D. Thomas, Ueb(pJ Ann. 645, 177 (1961); A. K. Bose, J. F. 
Kistncr and L. Far&r,I. Org. Chm. 27,292S (1962); J. L. Pinkus, G. Finkus and T. Cohen, Ibid. 
27.4356 (1%2). 

’ H. Fcltkamp and K-D. Thomas, 1. Chromrrr. IO,9 (1963). 
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The prqamion of efs- and m/u-2-alkyLNN-dimshykyclohaylamirm 2427 

General method of pwptaarbn of 24kyicycbhexyhdnes rich In cis-Isomers. lb 24kykyclo- 
~oaeoximc(20g).dusolvadinamixtureof~Ad)H(U)ml)mdcoacHCI(lOml),wu 
hydrogeartsd at room tanp and atm p’tss over Adam’s PtO, (I @ until abaorptioa of H cuscd 
(SlOdays). The soln wu 6ltazd and the tikrate was evaporated under rexi& press to a umall 
volume. Un&angcd oximc was removed by shaking with ether. and the qucous phase was then 
b&tied and extracted neveral tirmx with ether. Distillation of the dried (KOH) atrac~ gave the 
hlkykyclokxyhmine. 

Genenaf mhud of prqmrar&n of 2-&ykyc&hexy&mi~ws rich fn tmns-&omm. The 2-alkykyclo- 
haaao~oximc(~g)~disolvedinhotdryEtOH(l~0)andNa(50g)wu~dedinsrmll 
piaxa during 2) hr. The mixture was rcthcd for 30 min, and then worked up in the ruual manner 
(cf. 9. a find didlhtion giving the crude 2-alkykyclokxylamin. 

General method of prqwatbn of phrhabyl &riwitws of 2-alkyicyclohexylambw. ‘I&e cydobtxyl- 
amine (1 g, was dissolwd, with cooling, in glacial A&H (5 ml) and treatal with powderal phtbak 
anhydride (1.5 g). The mixture was heated under refhx for 54 hr. cookd and poured with stirring 

Rctcntioo Times 
(mh) 

Purity of base (“4 isoIatal 
bypreparativcvFc 

(Estimated by analytical VPC) 

Allryl - 
CL Iram CIS trans 

Me 5.12 
Et 8.OE 
R 7.20 
i¶eR 9.84 
Bu 1@20 
i8o-Bu 11.70 
set-Bu 6% $ZXy l 37.90 7.72 

3.72 
6-12 
5.52 
8.36 
7.92 
7-80 
7.64 
6.96 

29-m 

0 

i.8 
100 
100 
100 
100 

0 
a 

a 

a 

9907 
a 
- 

100 
82’ 
a 

Notes: 
l not qaratcd by preparative VPC. 
b imofnpktc separation. 

into a sat NaHCO,q. The insohble amide was fUaed off and aysMl&d. The related phthalamic 
acid was wmctimw irolatal by acidikation of the NaHCO, solution. 

N-Dknerliylorbn of 2-alkykycMc+min wu carried out by the ErhmikrXlarke method. 
using formakichydc and formic rid. 

~2-Elhyf-~#~~~y~c~~~xy~. 2-Ethylaniline (40 6, Me1 (114 a. anhyd Na,CO, (85 s, 
and rcctonc (230 ml) were heated umkr rdIux during 7 hr. Am&me and - of Me1 wae moved 
by distilhtion and the ruiduc was cxtmctai with ether. Distilhtkm of tbc dried (KOH) cxtrwsa gave 
Zethyl-NNdimcthylanilim (33.5 g, 68’A, b.p. 4!LS2’/1-2 mm. The tcrtky kc (10 g, wu hydre 
gcnstedomW5~yNiinMdlHat130”~dlWatm.initialprm. Thcmixturcwas6ked 
aadtht~tratewurddi&dwith2NHCI~shrlrenwirhethatorrmoveaartrrlcompwods. The 
quaousphasc~bsi8edand&actcdwithctkr. Evaporatkmoftbcdried(KOH)cxtracts, 
followed by distilhion. gave fraction (a). b.p. 3840/2 mm (not armiwd) and Won (b), audc 
&2uhyMJ’Ndimcthykydohcxy~ b.p. 60-610/6 mm. (rse Tabk 3). 

2-fsoMyrcycroAuxano(u. A mixture of cyclobcxanone (a0 3 and bobutyraldchydc (72 g, was 
addal dropwkc, at 0”. to a vigorously stirred mi&trc of 3% NaOHq (33 ml) and cyclokxmonc 
(36g). Nut,3%NaOHul(61ml)wuiddaddropwibe,wichdtrrinkduring30min.(hc(cmpbcing 
amiotaifmiat00. Themixturcwasatbdat00forafuther5hr. Theorganiclayerwasth 

’ H. Booth and F. E. King, J. Chem. SYC. 2688 (1958). 



H. Boom, G. C. GXDUY md N. C. FRWKLIN 

TAEIZ~. Specrnu DATA POR N- AND ~-.w~~Iu?D CY~ 
(Uumical Shifts in 7 v8lua; J in c/s) 

WV. N-Me a-proton 
_ .-. 

a 
a 

s-proton 

tw 
width (c/s) MiX. 

_- --_ 
Me 9.01’ (J 743) 

- 

6.;5 
a 
a 
a 
a 

Me 8.78’ (J 7.0) 
- 
- 
-_ 
- 

-.-. .~. _ --.. __-. .- _-.-- 
cu-~-MC, NMc, I 7.87 - -_ 

2 7.82’ (J 5.1) _.. 
7.85’ (J 5.1) 

&-~-MC. NMq, Me1 3 6.59 - 
cl+2-iso_R 1 - 6 
c&?ibPr, NMc, 1 7.82 - 

2 7.65’ (J 5.3) - 

rram-2-b-R, NMe, 1 7.89 
2 7.7tY (J 5.1) - - 

7.85’ (J 5.1) 
cir-t-iw-Bu 1 - 7.7 
c/b-2-iseBu. NMq 1 7.0s - 

rrmu-2iso-Ru, NMc, 1 7.83 . 
CiT-2-SasBu 1 - 6 - 
cL~2-saAh. NMq 1 7.82 - - 

2 7.35’ (J 5.9) - - 
c&-2aaoBu, NMq. Mel 3 650 _ . - 
franr-2-scoBu 1 - -18 - 
rronr-2-sazBu. NMq 1 7.86 - 

2 7.68’ (J 5-S) - - 
7W (J 55) 

c&2-tat-Bu, NMe, 1 7.77 8 Bu’ 8.91 
2 7.57’ (J 5.5) - - 

mm-2-tat-Bu. NMc, 1 790 - Bo’ 8.92 
2 7.55’ (J 5.5) _ . - 

7.75’ (J 5.5) 
mm-2-tat-Bu. NMc,, 3 649 - Bu’ 8.86 

MCI 
&2+0hcxyl, NMq. 3 650 - - 

MCI 
lr~2~clokxyl. 3 659 . _ 

NMq, MCI 

7.14 
a 

6.a 
a 
a 
a 

7.65 
a 
a 

Me 9-l 3’ (J 5.2) 
-_ 
- 

7.3 
a 
a 
a 

DUivatiVC 

Solvents: 1, bcnzme; 2, benzas and cxas of trifluoroacetic acid; 3, chloroform. 
Notes: 
l not San. 
’ ccntrc of doublet, 

TMUI 7. SPECIRAL DATA FOR P- YL DERXVAllVE¶ OP 2-ALKYUXctotaaY1 

obacrvcd splittings (c/s) 
Dclitive SOIV. a-Proton (7) JU Ju 

-_- ._ 
rmm-240-R 

z; 
5.75 - 

._. _- .- 
11.7 3.8 

&-2-iso-Bu* 5.73 12.3 3-a 
tram-2iseBu* CCL 6.20 11-O 3.9 
mm-2-h CHCl, 5.90 11.1 3.4 
Pans-ttat-Bu C&b 5.65 11.1 3.7 

l present in a titurc of cis- and m/Amides. 



The preparatioo of cls- and t~-2-allryl-NN-dimethylcyclohcllylamina 2429 

separated, washed with 2N HCI, dried (MgSO,) and heated a1 14tS145” with anhyd oxalic acid for 
2 hr. The organic layer was separated, washed with wafer. dried (&SO,) and distilled up a 2i’ 
spinning band column The fractions collected were examined by PMR, and the fraction b.p. lOt% 
105’/20 mm. was a mixture of isomeric 2_(2’-methylpropenyl)cyclohcxanones. This fraction (30 g) 
was dissolved in EtOH (40 ml) and hydrogenated over 10% Pd-C (1 g) at room temp and atm press 
(3.9 I. H, absorbed; theory 4.4 I.). The mixture was filtered and distilled through the spinning band 
column The fraction b.p. 95-9r/15 mm was colkctal as 2-isobutylcyclohexanonc. The derived 
oximc (93% yield) had b.p. 13>138”/14 mm. The scmkarbazoru formed platelets (EtOH), mp. 158 
159”. (Found: C. 62.9; H, 104. C,,H,,N,O requira: C, 62.6; H. lOI%.) 

2-r-&1Jlcycfohexun0ne oxinu. u-s-Butylpbenol (400 g$ dissolved in EtOH (80 ml) was hydro- 
genated over W5 Rancy Ni at 150” and 1OOatm initial press. The mixture was filtered. heated to 
remove EtOH. dissolved in ether and shaken several times with 20% NaOHaq. Distillation of the 
dried (MgSO,) ethereal soln gave crude 2-s-butykyclobexanol(380 g, 900A, b.p. 7680”/2*2 mm, as a 
mixture of isomers. The foregoing mixture (200 gI was dissolved in glacial AcOH (100 ml) and 
treated gradually, at 25-U)“. with a mixture containing 00, (90 g), water (IO0 ml) and glacial AcOH 
(200 ml). The usual method of working-up gave 2-s-butykyclobexanooc (145 g, 70’/@. b.p. 6670“/ 
3 mm (lit.’ 48”/@7 mm). A mixture of this ketone (145 3, NaHCOr (130 g). hydroxylamine hydra 
chloride (108 g) and water (30 ml) was heated at loo” during 5 hr and then treated by etherextraction. 
Distillation of the dried (MgSO,) extracts gave 2-s-butykyclohcxanone, b.p. 50-53’/@9 mm and 
2+6ufyfcyclohex~ne oxlmc (92 g, 59”/3, b.p. 116-l 18”/4 mm. (Found: C, 71.2; H, 119; N, 8.3. 
t&H,,NO rcquira: C. 719; H, 11.3: N, 8.3x.) 

2+&1ylcyc~xutwne oxfmr. o-t-butylphenol (200 g), in EtOH (100 ml) was hydrogenated for 
5 hr over W5 Raney Ni at l5OO” and 80 atm initial press. The mixture was filtered, heated to remove 
EtOH and dissolved in ether. The ether was shaken several times with 30% NaOHq. dried (Mgso3 
and totally distilled. VPC showed that the product was a mixture of tic-2-t-butylcyclohl(39*~, 
rrunr-2+butykyclohcxanol(4%) and 2-t-butykyclobexanonc (57’4. Fractional distillation up a 24’ 
spinning band column gave 2-t-butykyclohexano (98 g), b.p. 8182/14 mm. 

The residue of 2-t-butykyclohcxanol (52 g) was oxidized by the method of Schmerling,’ giving 
2-t-butykyclohexanon (36 g), b.p. 87-89”/19 mm (total recovery of ketone: 134 g). The scmicarba- 
zone had m.p. 180-182” (lit.’ 182-1830). 

The ketone (25 & water (IO ml). hydroxylaminc hydrochloride (24 g) aml NaOH (13.8 g) were 
heated at 80” for 12 hr. The usual method of isolation gave 2-r-buryIcyclohexfvwne oxime (23 g 84O&. 
mp. 71-72” from light petroleum, b.p. 4&60”. (Found: C, 71.0; H, 11.2; N, 8.3. Cr.H,,NO 
requires: C. 71G; H. 11.5; N. 84X.) 

’ L. J. Dankert and D. A. Pamoda, Chem. Absrr. 60, 14405 (1964). 
’ L. Schmerling. /. Am. Chem. .%c. 69, 1121 (1947). 


