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Abatmct-The acidatalyscd dehydration of 1.2diphenyl+dimcthylaminobutan-2-01 is shown to 
yield all four possible elimination products. Pun samples of cfs and mm 44mcthykmino-l.2- 
diphamtylbut-l-cnc and the cormponding rrcurr (H/Ph) but-2ute have bat0 isolated and their config- 
urations pssigncd by PMR and UV spectroscopy. Similar butcnc mixtures rcsultcd when the rclatcd 
I-ptolyl- and l-(2-pyridylb2-phcnylbutanols were dchydratcd. 

THE elimination products of 1,2-diaryl_4dimethylaminobutan-2-01s (I) using potas- 
sium hydrogen sulphate, orthophosphoric acid and phosphorus pentoxide in bcnzcnc 
as dehydrating agents,* were considered to be but-2-enes (II) on the grounds that the 
butent from the 1.2diphenylbutanol (Ia) gave desoxybcnzoin on oxidative cleavage 
with pota.ssium permanganatc and possessed antihistaminic activity which differed 
markedly from that of the isomeric but-l-ene (IIIa), obtained by an unambiguous 
route. As the acid-catalysed elimination of 1,2diaryl-3-methyl4dimethylamino- 
butan-24s (using a mixture of acetic and hydrochloric acids) resulted in the exclusive 
formation of corresponding but-1-enes.i the elimination of the nor-analogues (I) under 
the same reaction conditions, has now been investigated. 

NMc,CH&HEPhCH,Ar NMe,(CH,),CPh:CHAr 
II Ill 

Ar - 63) ph. (b) p-C,H,Me, (cl 2-pyridyl 

The PMR spectrum of the total basic product derived from the butanol Ia, after 
a 3 hr reflux period with an acetic-hydrochloric acid mixture indicated it to be a 
mixture of all four possible butenes (crj and mm- Ha and IIIa). The vinylic signals 
consisted of two singlets and two triplets, characteristic of the but-l- and but-2-enes 
respactively ; in addition, four closely placed singlets were found in the dimethylamino 
resonance region of the spectrum (Table, 1). The proportion of the but-l- to the but-2- 
enes, derived from the integrals of the vinylic PMR signals, was approximately I.5 
to I (within each pair, integrals of the lower field signals were the larger). Homeric 
separations were attempted by fractional crystallization of the butene mixture after 
its acidification with ethanolic hydrogen chloride and much difficulty was experienced 
in obtaining fractions which melted over a narrow range. In one experiment, an 

l Prcscnt addras, Faculty of Pharmacy, University of Alberta, Edmonton. Alberta. 

’ Part 1. A. F. Casy. J. L. Myers and P. Pocha, Terrolvdron 22, 1001 (1966). 
’ W. G. Stall. Ch. J. Morel and Ch. Frey, If&. Chim. Acro 33, 1 I94 (1950). 
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initial crop (m.p. 15C152”) was found to be a three component-mixture, consisting 
of the two but-l-eaes (Wa) and the but-2-ene (Ha) which had the lower field viaylic 
PMR signal (triplet) (Table, 2 and 3). The composition of this mixture was unchanged 
on further recrystallization. The following three pure hydrochlorides were eventually 
isolated from the mother liquors: 

(1) the cis but-l-ene (Illa)*, m.p. 193-194”. This was identical with the but-lcne 
obtained from desoxybenzoin by an unambiguous routes and corresponded with the 
minor but-1-ene component of the ternary mixture of hydrochlorides, m.p. 150-152” 
(as seen from the identity of vinylic chemical shifts, Table, 2 and 4.3 and 5). The 
environments of the bimethylene protons of this isomer are almost equivalent since 
their PMR signal was a broad singlet. 

(2) the truns but-l-ene (llla), m.p. 152-167” (despite its wide m.p. range, this 
compound was pure, as judged by its PMR spectrum). Its vinylic chemical shi!I was 
the same as that of the lower field vinylic signal in the spectrum of the ternary hydra- 
chloride and hence this isomer is the major but-lcne component of the mixture 
(Table, 2 and 6). The bimethylene resonance signal of the mm but-l-ene (llla), in 
contrast with that of the cis isomer, formed a usual &B, pattern. 

(3) the front (H/Ph) but-2-enc (lla), m.p. 112”. The vinylic chemical shift of this 
compound (as free base) characterized it as the minor but-2-ene component of the 
total elimination mixture which is absent from the ternary hydrochloride (Table, 1. 
2, 7 and 8). 

Several other crops were isolated, all of which were mixtures of varying composi- 
tion; a pure sample’of the cis (H/Ph) but-2-ene (lla) could not be obtained. The 
nntihistaminic butene hydrochloride derived from the butanol la* (sample kindly 
supplied by Geigy Laboratories), and considered to be a pure but-2-ene, was examined 
by PMR spectroscopy and found to be virtually identical with the ternary mixture 
m.p. 15(X152”. 

The assignment of configurations to the butenes (II and llla) is based upon UV 
and P,MR spectroscopic evidence. In the case of the but-l-enes, the overall planarity 
of the molecule is greater in the rrum isomer (evidence of models). In consequence 
the absorption maximum of the phenyl double bond chromophore should be at longer 
wave lengths and more intense than that of the ctF (less planar) isomer. Further, the 
vinylic proton of the rroll~ isomer will be more deshielded by the aromatic groups than 
the corresponding cL_r proton (a proton suffers increasing deshielding due to a phenyl 
group the more it lies in the plane of the aromatic ring’). Hence the major (Lax 
263 m,u, E 16800; vinylic chemical shift 406 c/s) is assigned the ~0115, and the minor 
but-l-ene (llla) (&.x 255 rnp, E 11,270; vinylic chemical shift 389 c/s) the cir con- 
figuration. In the case of the but-Zene (lla), the double bond and the 2-phenyl group 
may only be coplanar in the cis (H/Ph) isomer (in the rtuns isomer the same conforma- 
tion is markedly unfavourcd by ortho hydrogen-aminomethyl interactions). Hence 
the minor but-2-ene must have the truns (H/Ph) configuration because the chemical 
shift of its vinylic proton (337 c/s) is at higher field than that of the major isomer 
(367 c/s), while its UV spectrum does not display a styrenoid absorption band. 
Although the pure ci.r (H/Ph) isomer lla could not be examined, indirect evidence for 

l Evidence for the configurations of the butcncs is given later. 

* W. G. Stall, Ch. Frey and Ch. J. Morel, ifefc. Chim. Acro 33, 1208 (1950). 
’ C. E. Johnson and F. A. Bovey. 1. C/tern. Ph_ys. 29, 1012 (1958). 
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its showing styrenoid absorption derives from the fact that the intensity and position 
of the styrenoid peak of the ternary hydrochloride mixture (&,= 257 rnp, E 13,100). 
which contains 300% of the ck but-2-ene and 70% of the but-l-enes, are intermediate 
between those of the pure cis- and Irant-but-l-enes. 

Formation of the ck but-lcne (IIIa) by elimination of the set-aminoalcohol (V) 
shows that formation of the latter [obtained by reducing the amino-ketone IV with 
aluminium isopropoxidZ or LAH] proceeds according to Cram’s rule of asymmetric 
induction.6 By this rule, the eryrhro isomer (V) should predominate, a derivative which 
leads (by a frun~ elimination mechanism) to the cis but-l-ene (IIIa). Since none of the 

R 7: MqN(CH,), 

more stable rrwzs but-I-ene is formed in this reaction, the elimination conditions 
(potassium hydrogen sulphate at 19&200”) do not promote equilibration. When the 
cis but-lcne (IIIa) was treated with an acetic-hydrochloric acid mixture at the reflux 
temperature, a fourcomponent-alkene mixture, very similar to that derived from the 
aminobutanol (la) by the same treatment, resulted. This mixture attained equilibrium 
after 3 hr or less, since its composition did not materially alter when longer heating 
periods were employed. 

A fourcomponent mixture of butenes (60 “//, but-l- and 40 % but-2-enes) was also 
obtained when the ptolylamino-alcohol (Ib) was dehydrated by the acetic-hydro- 
chloric acid procedure (Table, 9). Fractional crystallization of the base hydrochlorides 
gave mixtures [e.g. Table, 10, judged to be composed of the cis (H/Ar) but-2lne and the 
rranr but-l-ene by comparison of vinylic chemical shifts of the mixture with those of 
the 1,2diphenyl analogues], no pure compounds being isolated. The 2-pyridylamintr 
butanol (Ic) was unaffected by hot acetic-hydrochloric acid, but was dehydrated when 
heated with phosphorus oxychloride and pyridine, the usual quaternary alkene 
mixture resulting (Table, 11). Fractional crystallization of the base hydrochlorides 
gave a pure but-l-enc which was assigned a rra configuration on the basis of its 
vinylic chemical shift and N-bimethylene PMR signal (Table, 12 and 13). Its UV 
spectrum showed absorption bands at 265 and 300 rnp (hydrochloride in ethanol). 

In contrast with results obtained when the amino-butanols (Iax) were used as 
elimination substrates, no but-2tnes resulted when related 3-methyl-analogues were 
dehydrated under the same equilibration conditions.’ This is probably due to the fact 
that stability differences between the positional isomers are more pronounced in the 
Emethylbutenes as a result of planar conformations of the but-2-enes being additionally 
unfavoured by interactions involving the 3-methyl substituent. 

EXPERIMENTAL 

Acid-catalyscd elitninution of 4-dinuthylat&o-l,2-diphmylbutan-2ol and the 1 -ptolylanalogw (I b). 
The 1.2dipbenylaminobutanol~ (la; 1 @ was trutcd with a mixtum of aatic (25 ml) and cont. HCI 
(10 ml) and by the previously dexribcd method,’ the free bax (total product of the Tabk. 1) was 

’ D. J. Cram and F. A. AW EUufcz, 1. Amrr. CiKm. Sot. 74.5828 (1952). 
l A. Pohland and H. R. Sullivan, /. Arm. Gem. Sot. 75.4458 (19S3). 
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isolated, acid&d with cthanolic HCI and fractionally crystallized.* The following hyukxhforkkt 
were obtained: the cir but-lcne (Illa), m.p. and mixed m.p. 193-194” (reported’ m.p. 194-195” for 
material prepared by a di&rcnt route), LX 255 w (6 11,270 in H,O) . (Found: C, 75.1; H, 7-7. 
Calc. for C,,H,,ClN: C, 75-l; H, 7.65%); the fr(w bur-l+rc(IIIa), m.p. 152-167”. &.x 263 mcc 
(c 16,800 in H,O) (Found: C, 75.55; H, 7.9’4; the frans (H/Ph) bur-2+se (Ha), m.p. 112-112-5’. 
(Found: C. 70-8; H, 7.9. C,,H&lN-HI0 requires: C. 707; H, 7.9%), vmx 3500 cm-’ (H,Otits 
UV absorpuon spectrum in water showed end-absorption only; a ternary mixture (II and IIIa), 
m.p. 1%152”.1,, 257 mp(e 13,lCOin H,O). (Found: C.75.4; H.7.7; N,4.6. Cak.forC,,H&IN: 
C, 75.1; H, 7.65; N, 4.9%) The PMR spectrum of this mixture was identical with that of the 
“but-2ene” hydrochloride.’ m.p. 135-138”. The cis but-1-e (IIIa) w-as also obtained from dcsoxy- 
bcnzoin by reported methods. ‘*’ The intermediate IV was characterized as a hydrochloride. m.p. 
248-250” from EtOH. (Found: C. 7@8; H. 7.15; N, 4.3. Ci,H&lNO requires: C. 71.2; H. 
7.25; N. 4.6:/,.) Acidcatalyscd ehmination of Ib, hydrochlorkk. m.p. 162” from EtOH&her. 
(Found: C, 710; H, 8.5; N, 4.1. C,,H&lNO requires: C, 71.4; H, 8.15; N. 4.4%.), gave 3 
crops of butcncs of wide m.p. ranges. Rarystahimtion of the first crop gave a mixture of the rrmu 
IIIb and the cis (H/Ph) IIb. m.p. 18&193”, Lx 261.3 w (6 16,u)o in H,O). (Found: C. 71.3; 
H. 7.95; N, 4.4. C,,H,,CIN*H,O rquircs: C. 71.4; H, 8.1; N, 4.4%). ~IDU 34500~’ (H,O). 

4- Dimethykzmino-2-phcnyl-1-(2-pyidyl)butan-2-ol and its elimination. /I-Dimethylaminopro 
piophenone (30 g) in ether (30 ml) was added to lithium 2-picolyl, prepared from 2-picolinc (46 g), 
bromobcnzcne (67.5 g) and Li (9 g) in ether (350 ml). the mixture stirred overnight and then dccom- 
posed with crushed ia. The ethereal phase was dried (Na,SO,). concentrated, and the residue (49 g) 
distilled to give Ic (32 g). b.p. 19&200”/@4&5 mm. character&d as a dipicrutc. m.p. 183-184” 
from FtOH. (Found: C. 48.3; H, 4.15; N, 15% C,,H,,N,O,, rcquiru: C, 47.8; H, 3.85; N, 
15.4 :i.) A mixture of Ic (3 g), pyridine (50 ml) and POCI, (2-S ml) was heated in an oil-bath at 100” 
for 30 min. Most of the solvents were removed by distillation under red press and the free base, 
isolated as usual, acidified with cthanolic HCI. Crystallizauon of the product from EtOH+thcr. 
gave the rrlyLT bur-l-mr (111~) dihydrochloride. m.p. 168-170”. Rm.. 293 m/l (8 14,500). 26Q5 (E 11,980 
mH,O); 300(~19,120),265(c13,800inE10H); freebase> -.x 295 (E 15.810). 270 (c 14.380 in ErOH). 
(Found: C. 61.0; H, 6.7; N, 8.6. C,,H,Cl,N~ 0.5 HI0 requires: C. 61.1; H, 6.9; N. 8.4’%), 
t’max 3400 cm-l (H.0). 

The PMR spaccra were obtained on a 60 MC. Varian A-60 and a Perkin-Elmer R-IO instrument 
with TMS as internal standard (CDCI, as solvent unkss o&nvisc stated). We thank Miss J. Lovcnack 
(School of Pharmacy, University of London), and Mr. G. McDonough for measuring the spectra. 
The UV spectra were recorded on a Beckman DK-2 and a Unicam SP80 instrument. 

l No uniformity in the order of crystallization of products was observed. the rcaction being 
carried out several times. The chief product was the mixture. m.p. 15&152”, (1 g approx. from 3 g 
butanol) while only small yields (0.34.4 g) of the pure isomers were obtained. 


