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Summary: The free base of benzoquinolizidine 2 undergoes a facile'rearrangement to pyrimidoiso- 
quinoline 2, the structure of which was confirmed by x-ray crystallography. The regiospecificity 
of this novel rearrangement is governed by stereoelectronic factors. 

The cleavage of tertiary amines with acyl halide reagents, such as phosgene, chloroformates, 

and cyanogen bromide, has been performed by organic chemists over the past 80 years.' However, 

intramolecular variants of this N-dealkylation process have received little recognition. 2 We 

report herein a carbamyl-chloride-induced cleavage of a tertiary amine which occurs with remark- 

able facility and high regioselectivity. 

3 
As an extension of our work on propionyl derivatives of J,, and its diastereomers, we pre- 

pared several urea congeners (e.g., 5) by a conventional route, the reaction of A with phosgene, 

followed by a primary or secondary amine. However, use of 2,2,2_trifluoroethylamine in the 

reaction sequence did not lead to the expected urea product; instead, a non-basic, chlorine- 

containing substance [mp 165-167% (ethyl ether); vmax (CO) 1635 cm-'; m/z (35C1) 416; elemental 

analysis for C26 25 H C1N20] was obtained in good yield (61X, analytical purity). Specifically, 

aniline 4 was reacted with COC12 in CH2C12 to afford 2 as an off-white powder on evaporation of 

solvent. An IR spectrum of 2 (KBr) showed an NH+ band at 2430 cm 
-1 

and a carbonyl absorption at 
-1 

1727 cm . The identity of 9 was further substantiated by conversion with methylamine to $, a 

compound prepared independently from J, and methyl isocyanate. Treatment of 2 with an excess of 

CF3CH2NH2 generated only the new product, and this transformation was complete in ca. 8 h (t = 
% 

ca. 2.3 h) at 23°C. Other amines were examined with 2: pyridine and N,N-dimethylaniline gave no 

reaction (within 2 h at 23°C). but triethylamine readily produced the new compound. 

We supposed that a rearrangement of the free base of 2 had transpired, via the intermediacy 

of III, giving rise to one of three possible products: 2, 2, or 6 (Scheme). Although high-field 

'H and l3 C NMR data were interpretable in terms of either structure $, or 8, g was unlikely on the 

basis of a negative AgN03 test. The new compound was unambiguously identified as $ by single- 

crystal x-ray analysis (Figure). 4,5 
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For the rearrangement of 2 to $, to take place, bicyclic ammonium intermediate III must be 

formed (Scheme). Three possible modes of cleavage (a, b, and c) are available to III, but only 

pathway a is observed. The normally favored benxylic cleavage (pathway c) does not occur. This 

preference for pathway a is probably associated with the development of maximum amide resonance 

in the transition state for lJ-dealkylation. The proposed intramolecular nature of the rearrange- 

ment is consistent with the imposition of stringent stereoelectronic controls leading to high 

regioselectivity. 

The necessary bicyclic ammonium intermediate, III, can be generated directly from cis-fused 

quinolizidine conformer II, but not from trans-fused conformer I. 
6 

The conformational equilib- 

rium is expected to be strongly biased (90-95x) toward cis-fused conformer II, based on our work 

with congeneric propionyl derivatives. 
3 

Thus, the facility of the rearrangement may be attrib- 

uted to the high population of conformer II in the carbamyl chloride free base. 

Given the above rationale for the ease of the rearrangement, one might suggest that dia- 

stereomers of the free base of 9, devoid of a high population of cis-fused conformer, should 

rearrange more sluggishly. Work is in progress to test this idea. 
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H 
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and H H 
la' la 

is a d of d of d with J = 11, 11, 13.5 Hz), 2.77 (d of d of d, J = 4.0, 
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ments, which involved irradiation of H 
c1' Hle' H6a, H2/H7, H6e, and Hllb. (b) l3 CNMRof$ 

(50.3 MHZ, CDC13) 6 37.17 (Co, Cl), 40.7 (CB), 45.5 (C,), 47.3 (C6), 53.58 (C,), 53.90 

(C lib), 125.0 (Cl,), 126.63/126.72/126.94/127.02 (C,, Clo, 3Ph C4, 7Ph C4, in any order), 

128.66/ 128.70/129.10 (3Ph C2, 3Ph C3, 7Ph C2, 7Ph C3, in any order), 129.44 (C,), 136.6 

(C lla), 139.2 (C7a), 141.0 (3Ph Cl), 141.8 (7Ph Cl), 155.3 (C4). Both proton-decoupled and 

off-resonance-decoupled 
13 

C spectra were recorded. The off-resonance spectrum exhibited 

multiplicities due to 
2JCH' 

which assisted in making the assignments for C6, C2, Cllb, Cll, 

C8, 3Ph Cl, and 7Ph Cl. 

5. Crystals of $, (from 1,2_dimethoxyethane/hexane) contain eight molecules per monoclinic unit 

cell, space group P21/c [a = 32.313 (6), b = 13.220 (3), c = 11.247 (13) ;;; B = 99.41 (3)'; 

V = 4740 (8) i3; dcalc = 1.17, dabs = 1.20 g/ml], which comprise two sets of crystallograph- 

ically 

ences. 

tional 

matrix 

independent molecules (4 molecules/set) distinguished by minor conformational differ- 

The crystal structure was solved by direct methods using MULTAN-78. Atomic posi- 

and thermal parameters (anisotropic C, Cl, N, 0; isotropic H) were refined by full- 

least-squares calculations to R = 0.125 over 3878 statistically significant [I > 2.0U 

10.8 Hz, Hllb ), 6.85 (d, J = 9.0 Hz, H8), 7.07-7.47 (m, 13, arom.). Determination of cou- 

pling constants and proton assignments were aided by homonuclear double-resonance experi- 

(I)] reflections, measured on an Enraf-Nonius CAD-4 automated diffractometer (MO Kcr radia- 

tion, h = 0.70926 i; 8-28 scans). 

6. The other cis-fused conformer (not shown), which should be highly unfavored, 
2 

cannot form 

III directly. 

Figure. View of the molecular structure 

of $ in the solid state (one of the two 

crystallographically independent molecules). 
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