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Whereas the SN~ chemistry of alcohols 1s well developed, that of amino- 

alkanes remains primitive. To appreciate the contrast, one need only consider 

the relative ease of converting choral members of these classes into their re- 

spective enantlomers. Recently, based upon lablllzation of the amino functaon 

as a bls-sulfonamide, SN2 chemistry of amlnoalkanes has begun to develop. 
2-4 

5 
The facile converszon of aminoalkanes to alkane dzazotates, coupled with 

the lnvertlng hydrolytic conversion of the latter to alcohols, 
6-8 

led us to ex- 

plore a possible SN~ chemistry of aminoalkanes based on dlazotates. Now we re- 

port that ammonolysis of choral alkane dlazotates affords inverted amlnoalkanes 

In a new reactlon of mechanistic interest 

2-Aminooctane and a-phenylethyl amine were converted to their respective 

potassium alkane dlazotates,' which were either dissolved in refluxlng llquld 

NH, and treated with 4 equiv. of NH,+BF,-, or added as hexamethylphosphorlc tri- 

amide (HMPA) solutions to refluxlng NH,+BF,'/NH,. (The method of reagent add- 

Ition had little affect on the results.) After 3 hrs., NH, was allowed to evap- 

P 
orate, neutral and basic products were separated, and flnal purlflcatlons were 

effected by gc. A 28% Penwalt 223, 4% KOH on 80/100 Gas Chrom R column was used 

for the amines. Eq. (1) summarizes typlcal results and absolute yields. 
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Choral dlazotates 

(94.6% optically pure") 

were obtained from A-a-phenylethyl amlne 
-.* 

a zDa + 36.25O 

and from A-2-amlnooctane, a"; -4.03O (75 7% optically 

pureI') by literature procedures.6-8'13*14 Products were Isolated by gc from 

the ammonolyses of the choral dlazotates, and their rotations were determlned 

with a PerkIn-Elmer Model 141 Spectropolarlmeter. The data 1s collected In 

Table 1. The stereochemlcal courses of the reactions follow from the fact that 

amines, alcohols, and chlorides of the 2-octyl and a-phenylethyl series display 

17 
the same rotatory sign when they are of a common relative conflguratlon. 

Mechanistically, the reactlons can be analyzed with reference to Eq.(2!' 

R”/ N= N, + NH, 
0,+NH4 

s/= N, 
==2 R 

H&_-H/ 
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O- 

H 

_ Products (2) 

NH3 

I II 

Table 1. Product Stereochemistry, &UI!JOi-IO~YSlS Of RCH(CH?)N=NO-K+ 

RCH(CH3)NHZ RCH(CH,)OH 
, 

R 'aD (ttnp., "C) % Net Inv. 'a* (temp.,'C) % Net Retn.a 
, 

LYC~H~~ 
b 

+2 770 (23) 69. -1.320 (24) 22.c 

1-CbH13 d +2 920 (25) 72. -1.80° (23) 30.c 

C&5 
b -17.000 (28) 47. +24 84O (22) 60 e 

CtsH5 
d -16.64O (28) 46. +24.50" (23) 59 e 

Cd-J5 
b,f '19.030 (28) 52. +31.63O (24) 77.e 

aCorrected for dlazotate optlcal purity. b No HMPA present ' a"< + 8.04' repre- 
sents the maxlmum rotation; see ref. 12. + 43.70 

the maxlmum rotatlon.15 
f 

dHMPA present. e a? represents 

NH,+Cl- was used as the catalyst, and a-phenylethyl 

chloride, a"$ - 32.38“ (at most, 31% net Inverted") was Isolated. 

The amlnes arlse mainly by lnvertlng ammonolysis of I or II, although 

front-szde partlclpatlon of NH, (In II) precludes complete InversIon. Alcoholic 

products form mainly by hydroxide return wIthIn assembly II Failure to obtain 
19 

complete retention may reflect cation rotation-collapse wlthln II, or mvert- 

Ing reactlon of I or II with "free" water. 

Comparison of the stereochemlcal results with related data for deamina- 

"u rotations in this paper refer to neat liquids, 1 = 1 dm 
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tlve processes 1s Interesting. (1) Overall retentlon2' an - 

For 

OH- 

For 

and 

the 

R = a-phenylethyl, we find: C,,H,COO- in HOAc, 81%;21 

13 13 

in C,H50H, 87%; C,H,O In CH2C1,, 82%; and OH In 

23 16 

R = 2-alkyl, we find: C,H,COO In HOAc, 68%; OH- 

OH In NH,-HMPA, 65% (thus work). Apparently, the extent of retention In 

return process depends mainly on catlon IdentIty, and less strongly on the 

2511 

return processes. 

OH- x-i HOAc, 79%;22 

m3, -80% (this work). 

18 
m H, 0-HMPA, 73%;6 

24 

nature of the solvent and returning group. (2) Overall inversion In solvol- -- 

yslsprocesses. For R = a-phenylethyl, we find C,H,OH (HMPA), -66%;13 and NH, 

(HMPA), 73% (this work). For R = 2-octyl, we find H,l'O (HMPA), 76%;6 and NH, 

(HMPA), 86% (thx work). The llmlted data suggest that lnversxon In solvolytlc 

deamlnatlon increases as the substrate's alkyl group 1s less able to support a 

posxtlve charge, and as the solvent becomes more nucleophilic That 1s) the 

process takes on the stereochemlcal trappIngs of the SN2 reactlon. We are ln- 

vestlgatlng related dlazotate reactions, and hope to further clarify the mech- 

anxstlc trends. 
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