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We introduce here a mild procedure for the selective N-dealkylation of aliphatic tertiary 

amines with the stable and potentially inexpensive reagent, vinyl chlorofonate 'a2 (= VOCCl). 

While not different in concept from some earlier methods,3 the new route has enough advantages 

to provide a tempting inducement to the synthetic chemist to consider the widespread use of 

certain simple alkyl groups as blocking agents (acid, base, redox stable) for secondary amines 

in complex syntheses. The potential of this new process in the chemical modification of alka- 

loid drugs is also outlined. 

The method is exemplified by the conversion of N-ethylpiperidine (la) with 1.3 eq VOCCl - 

in 1,2-dichloroethane to N-VOC-piperidine4 (&, bp 63-65" at 0.4 torr) in 90% yield followed 

by quantitative VOC removal (+lc) under conditions (excess HCl or HBr or stoichiometric Br2 in - 

CH2C12 followed by warming with ROH) described in the preceding comnunication.2 - - 

-R 

la: R = Ethyl le: 

lb* R = VOC -* Ir: 

lc: R= HHX In: 

ld* R= CN -* lh. -* 

The unstable intermediate (&), 

to VOCCl at 0' or -35O, cleaves 

The only side product found was 

R = C02Ph 

R = C02Et 

R = C02CH2CC13 

R = C02CH2Ph 

&: R = VOC 

2b: R = C02CH2Ph - 
2c: - R = C02CH2Z 

which immediately precipitates from solution while adding la - 

to Bwhen the mixture is heated to reflux for a short period.5 

the trace moisture derived HCl salt of h,6 a substance easily 

'Dedicated to Professor R. B. Woodward on the occasion of his sixtieth birthday. 
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separated from the neutral lb by extraction. - In contrast, & is reported7 to give a mixture 

of H (est 54%) and c-bromopentylethylcyanamide (28%) on von Braun dealkylation3 with BrCN. 

Under conditions comparable to those described for VOCCl, phenyl chloroformate (the best ClC02R 

reagent previously recormnended' for amine dealkylation) reacted with la to give & in only 34% - 

yield and similar de-ethylation (+ If or &) with the sometimes used ClC02Et3 or ClC02CH2CC13' 

was even worse (10% or less). Only traces of lh were obtained with ClC02CH2Ph1' and a major - 

side product was PhCH2C1 produced by an alternative fragmentation of G, a process also res- 

ponsible for the low yields of If and &. - Similar S,i and SN2 scissions of &are implausible. 

The increased reactivity of VOCCl vs. other chloroformates is attributed to steric factors and 

to enhanced electrophilicity at an acyl carbon attached to an electron withdrawing 0CH=CH2. 

Other dealkylations accomplished with VOCCl include the cleavage of the alkaloid, areco- 

line (3a), to 3b (bp 104-106“ at 0.2 torr) in 92% yield followed by hydrolysis to guvacoline - 

hydrobromide" (3c) in 98% yield. When treated with 1 eq VOCCl in ether, tropine (4a) yielded 

5 (76%, IR: OH stretch at 2.75, 2.86u) uncontaminated by 0-VOC material. Formation of nor- 

tropine hydrochloride12 (4c) from &without isolation of &was achieved in 77% yield. 

5a:= ,- 
_ _ 

ZY+;; !?!!:, :g;ZoMe 

Similar reaction of 4a with ClC02Et followed by acid hydrolysis of the intermediate urethan- - 

carbonate mixture is reported to afford 4c in 16% overall yield (a transformation even less - 

satisfactory by the von Braun method).12 In another experiment, hordenine (5a) has been con- - 

verted to N-methyltyramine hydrochloride (5c) in 87% overall yield via the intermediate O,N- 

diVOC-N-methyltyramine (bp 162-164O at 0.3 torr).13 Cleavage at benzylic and tertiary centers 

adjacent to the amine function is generally preferred. For example, tBuNMe2 gives VOC-NMe2 

(bp 56" at 14 torr) exclusively while hydrastine (6_) is converted in 88% yield to the enol 

lactone (L, mp 141' dec, IR: 5.62, 5.84, 6.0711 in CH2C12).14 Further selectivity studies are 
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in progress. Very weakly basic tertiary amines such as N, N-dimethylaniline do not react with 

VOCCl even at reflux in dichloroethane. 

We also report here the use of VOCCl as the key reagent in a much improved synthesis of 

the narcotic antagonist drug, naloxone l5 (8b) from its ordinary precursor, oxymorphone (a). 

Only recently introduced cotmnercially, naloxone is already generally considered the antidote 

of choice for the emergency treatment of heroin overdose victims and has largely replaced the 

classic narcotic antagonist, nalorphine, l5 for this purpose. Though its antagonist activity 

is 7-30 times greater, naloxone, unlike nalorphine, has little or no analgesic activity. 

RO / 

?? 

8a: - R=Methyl, R = H (oxymorphone) 

1' 
8b: R=Allyl, R = H (naloxone) - 
8c: 

86. 

R= Methyl, R =Acetyl 

5 5 R' -* R=Cyano, R =Acetyl 
N-R 8e: - R= R =H (noroxymorphone) 

0 
8f: R=VOC, R =Acetyl - 
3: R= HmHCl, R = Acetyl 

Naloxone is presently made by diacetylation of 8a to give 8c which is then N-demethylated - - 

with BrCN to afford the N-cyano compound (8d). Strong acid hydrolysis of the latter yields 

noroxymorphone (8e) which is converted to naloxone on treatment with ally1 bromide. The pub- 

lished overall yield of crude naloxone from oxymorphone is only 20%.16 

When 3,14-diacetyloxymorphone (8c) was N-demethylated with VOCCl in dichloroethane at 

reflux, the N-VOC compound (8f, mp 210.5-211.5', IR: 5.66, 5.73, 5.8l[sh], 5.85, 6.08~ in 

CH2C12) was obtained in essentially quantitative crude yield (excluding the 3% of starting & 

recovered). The VOC and acetyl groups were most efficiently removed by a three step process 

in which anhydrous HCl was first bubbled through a CH2C12 solution of 8fto produce the normal 

adduct. Next, solvent evaporation followed by warming in methanol gave the salt (&) which 

was dissolved in 25% sulfuric acid and refluxed for 5 hours. Neutralization of the reaction 

mixture precipitated noroxymorphone (8e). - When the reaction sequence was performed without 

isolation of intermediates, crude noroxymorphone 17 was obtained in 98% overall yield from 

oxymorphone. Allylation of this material with 1.1 eq ally1 bromide in ethanol gave naloxone 

in 71% recrystallized yield (70% from 3. Another 5-8X of naloxone present in the filtrate 

was contaminated by O-ally1 side products. 
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