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We examined the title reactions [eq. (l)] because of the possibility that the anticipated 

alkyldiazo chlorosulfites, II, might directly lose two gas molecules, thus affording products via - 
doubly gas-separated ion pairs III, without the intermediacy of alkyl chlorosulfites, IV.* We 
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call this comparatively rare type of reaction an "extended deamination" because of the loss of 

two gas molecules from II.5 

Slow addition of HMPA solutions of diazotates IA6 or IX7 to excess, neat SoCl, (-70") 

gave "instantaneous" quantitative nitrogen evolution. When the reaction was done at O', near 

quantitative (98%) evolution of So, (bp, -loo) was also observed.' Reaction mixtures were quench- 

ed with ice-cold Na2COa solution. 

drying, concentration, and gcg 

Organic products were then obtained by ethereal extraction, 

analysis and isolation. Identities were established by compari- 

son with authentic samples 6 ; The reactions were also run with diazotates derived from optically 

active precursor amides. 
, 

The products, yields, optical activities of the al&l chlorides ob- 

tained, and the stereochemical courses of the I +RCl transformations are summarized in Table I. 

In crucial experiments, chlorosulfite IVB 
lea,b 

was added to the SOCle before addition of 

diazotate IB. Nmr integrations of IVB's carbml proton sextet at 6 5.2 (vs. an internal benzene 

standard), before and after the decomposition of IB, demonstrated the quantitative stability of 

IX3 under the reaction conditions. Nmr also revealed the absence of IVB (<l$) in freshly pre- 

pared (-70") crude reaction mixtures from IB and 3X1,. These experiments exclude IVB as an in- 

termediate and establish an extended deamination sequence for the reaction of IB and SOCla, eq. 

(1). The instability16c of IVA prevented parallel controls in the A series of reactions, but it 
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seems quite unlikely, in view of the 2-octyl results, that the unstable IVA 
Ied 

would be an in- 

termediate in the l-phenylethyl (A) reaction series. Here, additionally, the potential cation 

is more stable. 

TABLF: I. Reactions of R-N=N-O- with SOCl, 

Run Diazotatea Temp Products (Yield, 8) 
b 

aD of RCl' Net Stereochemistryd'e 
("C) 

1 IA 0 styrene (19), RCl (9)f -1.109" (22) 11.0 C30.91 $ retn 

2 IA -40 styrene (15), RCl (2.2) -1.090" (21) 10.8 [30.3] $ retn 

3 IA -70 styrene (23), RCl (26) -1.177" (27) 11.7 [32.9] % retn 

4 IB -70 octenes (ll), RCl (5.3)' +0.275" (21) 9.2% inv 

5 IB -70 octenes (16), RCl (1.1) +0.352" (21) 11.8% inv 

6 lBh -70 octenes (7.5),RCl (~.J.J)~ +0.365" (29) 12.2% inv 

7 -70 octenes (LS), RCl (h.5)k 

8 ;: 
-70 octenes (7.7),X2 (1.0) 

aIA was derived6 from l-phenylethylamine, ay-3.546” (neat, 0.1 dm), 92.6% optically pure." 
The diazotate is taken to have the same optlcal purity. 
c2*-2.510 (neat, 0.5 dm), 94.4% optically pure. 

IB was derived7 from 2-aminooctane, 

pyete retention.lz 
l1 The diazotate is known to be formed with com- 

bA series yields were by nmr, 
'All readings (neat, 0.1 drn) 

CHsOH standard; B series yields were by gc, 
toluene standard. w re taken on a Perkin-Elmer Model &l spectro- 
polarimeter; temperatures are reported in ("C). %- 
109" (neat, 1 dm, minimum value).13 

pt~ally pure 1-phenylethyl chloride has a: 
This chloride was optically unstable to the gc conditions 

required for its isolation. Duplicate gc control experiments with optically pure chloride in- 
dicated the loss of 64 + 5% of optical rotation. The stereochemical results for Runs l-3,based 
upon isolated 1-phenylethyl chloride, have been corrected (~0.356) to approximate the true 
stereochemical courses of the reactions. Corrected values appear in brackets. Optically pure 
2-chlorooctane has UT 31.6" (neat, 1 dm).14 2-Chlorooctane was optically stable to the reac- 
tion and work-up conditions. 
the same optical series.15 

eAlkyl amines and halides of the same rotational sign belong to 
Halide rotations have been corrected for the optic&purities of 

the initial diazotates (amines). fNo 1-phenylethanol was detected, but this alcohol would have 
been converted to RCl under the reaction conditions. 
34% of ROH might have been expected. 

Based on the IB reactions (see below), 
g;?-Octanol (34%) formed in these reactions. Controls 

showed that RCl is not substantially hydrolyzed (1%) to ROH on work-up, and that ROH is not sub- 
stantially converted (1.5%) to RCl by SoCl, under the reaction conditions. Both RCl and ROH 
are therefore primary products of (IB f sOC12). The alcohol could arise from reaction of IB 
with HCl liberated during the formation of octenes from SIB. '2.6 mole-$ of HCl was added to 
the SoCls solvent. iAbout 3% of 2-octanol was 
SXla solvent. k&Z of 2-octanol was formed. 

formed. J75 vol-% of CHsCls Gas added to the 
'3.3 equiv. (based on IB) of (z-C,H,),N+Cl- was 

added to the SoCle solvent. 

Although the title reactions, eq. (l),app ear to be extended deaminations, the timing of 

C-N, N-O, and S-Cl bond fissions in II is unclear. Covalent II could be concertedly converted 

to III, or could reach III by at least three alternative cascades of ion pair intermediates. 

(a) Initial S-Cl cleavage 
16b 

to [RN=NOSJ+C~-] could be followed by either stepwise or concerted 

loss of SO, and N,. (b) Initial N-O cleavage to [RN,+-osoc~~~~ could be followed by indepen- 

dent, rapid fragmentations at C-N and S-Cl bonds (order uncertain). (c) Concerted fission 

could take place at C-N and N-O, affording [R+NGN-oSX~] , in which the anion could fragment fur- 

ther to@&, Cl-)before diffusion destroyed the initial cage. The complexity is enhanced by 

the likely dependence of pathway on the identity of R. 

Because IIA can yield the relatively stable 1-phenylethyl cation, the ultimate formation 



of ion pair IIIA is reasonable, and can occur either concertedly or by path (c). Conversion of 

(g") diazotate IA to l-phenylethyl chloride accords with the intervention of such an ion pair 

in that the stereochemical results (Table I, runs 1-3) are similar to the 39% net retention at- 

tributed to the decomposition via an ion pair of [C&CH(CH,)N=NCl] in dioxane,i' and differ from 

the 31% net inversion observed upon capture of [CeH,CH(CH~)N=NOH~ by external chloride ion in li- 

quid ammonia. 2o Decomposition of IIA from cyclic conformation IIc1' could have given RCl with 

high net retention, but, evidently, this does not OCCUT.~~ The observed stereochemical result 

is more in accord with an "extended" ion pair intermediate (IIIA), formed with a geometry rela- 

ted to that of its precursor (II) in the pictured "zig-zag" conformation. 

The 2-octyl cation is less stable than the 1-phenylethyl cation, suggesting that decompo- 

sition of IIB should prefer paths (a) or (b). In either case, chloride could be available with- 

in an ion pair before the 2-octyl cation was formed. Depending on the mutual rotations within 

this ion pair, sn excess of chloride could react at the rear-side of the octyl moiety, as opposed 

to the predominant front-side capture evident in the IIA decompositions. This would account for 

the marginal excess of inversion observed in formation of the 2-chlorooctane (Table I, rUnS 

h-6) l 22 2-Chlorooctane does not appear to form by SN2 capture of "external" chloride because 

neither the yield nor the stereochemical inversion are enhanced when chloride sources HC1,23 

cH,c1e,24 or (r_+C4H,),NfC1- are added to the SOCle used to decompose IB. 
25 

It is interesting 

that the principal reaction of the ion pair(s) produced from IIB i;e;limination. This has also 

been observed during certain 2-octyl chlorosulfite decompositions. In both cases, chloride 

counterion could be the effective base.'" 

Despite the low yields of products,27 reactions (1) are of much mechanistic interest. 

Other extended deaminations can be readily designed and are to be investigated. 
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