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We have recently reportad' our observations that prirary alkyl halides \nbugo solv& 

catalysed dahydruhalogenations in hutgcthy lmphoric triaidc 0UPf).2 caItiruingourstudiea 

on reactions in polar aprotic solvats,*e wish nay to report ouL1 findings that priMry and 

secondary alcohols undergo direct dchydratiar 5.n HWT at tmperatures of 220-240° with no added 

catalyst. The alcohol (0.10 mole) is heated with stirring In an excess of HWT (65 ml). lb 

solution, originally colorless, yellows just below 200°, andwhenthereactiantaperatureis 

reached, the products and dimethylamine distill fra the reaction mixture. For wses of 

analysis, the distillates so obtained were washed several times with saturated aqueous sodium 

chloride to remwe dimethylamine. 

glpc analysis (Aerograph Model 600 

washed Chromosorb, l/8 in x 2 m). 

compositions are given in Table I. 

The dried (sodim sulfate) 

Hyl'i with flzne icmisatior~ 

The reactiontesperatures, 

distillates were then subjected to 

detector, colrrn 1X SE-30 on acid 

perccnt mcovery. and distillate 

As can be seen, normal alcohols give modest yields of unrearrangedl-alkenes and 

1-dimethylaminoalkanes. These products, plus the fact that primsry alcohols are knam3 to 

canplex with MWT, suggest the following elimination versus substitution paUs#ay for the reactiom: 
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TableI. Products of IQWT Catalyzed Dehydration of Alcohols 

Alcohol ReactlanTemp(~) RcCavCq Cmpoaition of Distillate after Workup 

1-octanol 

1-Decanol 

CyClCheXallOl 

2-Cctanol, 

2-Decal01 

mxture of IsaRers) 

tran6-4-~-Rutylcyclo- 

hexanol 

230-243 

228-234 

222-229 

228-236 

222-236 

233-238 

26.9% 

30.0% 

73.% 

94.0% 

97.8% 

1-octenc 

1-Dimetbylmlmoctane 

1-Decene 

1-Dimetbylam5.no&cane 

Cyclohexene 

Cyclchexanol 

1-Octene 

2-Octene 

(cis:trans~40:60) 

2-octanol 

Octalins 

72.5% I-t-Rutylcyclohexene 

5% 

45% 

87.1% 

12.% 

95.4% 

4.6% 

24.2% 

60.6% 

15.2% 

100% 

100% 

(1) 

(2) (a) 

(b) 

(c) 



569 

0 
(3) (a) R-CH2CR2oH(tEWT) + NWle2.4 R-Cf12CH2-Rf?k2 +tUWf + CM 0 

(b) 
0 

R-CtIZCH2-I(Rla2+0H Q, R-O!2CR2--2 + H20 

Secondary alcohols undergo the reaction rapidly (reactiar c-plate inunder tuoharn) to 

give good yields of unrearranged olef ins. Nodime+hylaminoalkane formation is observed inthese 

cases, suggesting that the secondary complexes are sufficiently hindemd so that only 

elimination can proceed as shown. 

R,CR-CH,CMtSWf,+ olcfins 

I 

I dimethyl~oalkanes 

The obswation tl)at unreacted straight chain 1-alkanols do not distill from the reection 

mixture, eve though pot temperatures exceed the boiling points of the alcohols, supports the 

idea that the equilibrium for step (1) lies far to the right for nom1 alcohols. Q the other 

hand, the fact that unreacted secondary alcohols are obtained in the distillates in scne ceses 

suggests that the tquilibrium (step (1)) is not caapletely shifted to the right for the 

secondary cappaurds. It follows that the extent of ccaplex formation is sterically deterained. 

It has been verified that water-dimethylamine exchange ocaxs under the reaction conditions 

(step (2)(c)). MPT with added water heated at 221-228O yields a distillate containing only 

water and dmlaaine. In the absence of added water, HWl' does not give the b at this 

temperature. 

The reaction applied to a carnercial mixture of 2-decalols gives a mixture of three 

octalins. The absence of nq-octalin fran the products was established by canparison with a 

sample of octalins prepared by the lithium-ethylmediamine reduction of tetralin kwwlp to give 

predominantly the A'-is-r. The failure of 2-decal01 to form A'-octalin under the reactian 

conditions can betakentomean thatthecorresponding carkaniumionis not formed, since acid 

catalyzed dehydration of 2-decalols yields A'-octalin as the major product through rearrange- 

msnt. 
5 

Carbonium ion intermediates are therefore probably not involved In the reaction. 

Finally, the reaction applied to 4-i-butylcyclohexanol proceeds with no apparent 

reduction in rate or in yield. Since thehydroxylgroup of this canpavld is preventedon steric 

grcund6 from assuming an axial conformation, it is apparent that a trans-diaxial orientation of 

the hydroxyl and the 
P 
-hydrogen is not necessary for the reaction to occur readily. 
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Ihcresultsmportedhereimitc ~withthoscobtained in tha dehydration of 

alaholsin~ulfopddc.7 -~~tartiarybruylalcoholscmdtartiary 

alkmola have been famd to undergo dehydration In OlcsO at teqaratures of 150-165°. These 

-CUlCll#&d~cartrontu imlntemadiatesMinvolvadinfihertactloninmsOin 

amtraat toaartentativeamclusian thatcarboniam icm intermediates donot appear in HRPT 
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