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AbstraE: A series of nmel triq4.f.c orthaafjidee has been ayntheeiaed. The stereochemical 
dependence of methine lir chemical shifts arid Jm are reported. 

The stereochemistry and confamational analysis of polycyclic pelyamines with 
1-3 bridg&tcad nitrogens ccmtinue to be areaa of active research . Cur intomat in the 

field Led us to prepare a aerias of trtcyclic orthoformautideas J-fr. whose 'H and % 1311Tl 

spectra exhibit drsmatit stereochemical dependence. l&cent prelimhary reports by Atking 4,s 

on umabcrs of this series prompt our oomsmfcatfor), 

Syntheses of the orthoamides were accompU.shed either via acti-catalyzed condanaation 

of the. corre~pcsading mecrocyclic trism%mx6 tith tx~~y~ortho~o~te ia toluane (Me&hod 

A>' ar by uucatalysad condensation with neat dimethylfonuamide dimsthylacetal @I&hod B14. 

YieLds were considerably better with the latter, mre reactive reagents but no attempts at 

optimization have been made to date. t-3 could be purified by tigelrohr distillatzkxi and 

gas chromatography a32 Garbowax 20 N, 5xI KOH on Chrmn ra>. Maas spectra of the orthoaa&des 

all exhibit etmmg mo&xular ions and the proposed structurea are consistent wzftb all other 

spectral data as dfeeuseed below. 
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NMR data for 1-4 are listed in Table 1. The most striking feature of fhe 
1 
H data is 

the large (2.71 ppm) variation in Bmethine, which can be attributed to changes in the 

dihedral angles between the methine hydrogen and nitrogen lone pairs through the series. 

The dependence of +I chemical shift upon stereochemical orientation of adjacent nitrogen 

*a well documanted for six-membered', five-membered 
10 

, and three-membered rings 
11 . Generally 

protons anti-periplanar to a lone pair resonate upfield of those gauche or syn to a lone 

pair12. The effect is generally held to be attributable to a combination of n-u& inter- 

action (lone pair effect) and C-C and C-H msgnetfc anisotsopiee (all@ effect), although 

the relative importance of theee factors is still a matter of some controversy 
9,11,13 

. 

13 
c Nm IS_. cDCl& 

PT 
N-CCH-N -LH2-N -cH2-E$~2- 

52.0 _---__-- 184 _t 1 

Table 1 

2.5-3.35(AA1BB',12H) 
5.03 (s,lIi,methlne) 

1.05 (a of quintets, 
J=13;3Bs,lH) 
ca. 1.5~2.3(mm,lE) 
ca. 2.2-3.7(1n,lZH) 
4.32 (8, lH,methine) 

1.1-3.37 (n# 

104.1 

93.3 

96.6 

45.9, 49.0 16.5 169 + 1 
56.2 

1.22-1.49 (m,3kl)* 
1.58-2.22 (m,9W) 
2.25 (s,lH,nethine) 
2.61-2-90 (m,6H) 

100.0 

47.7, 48.9 23.6 140 + 3 
51.8 

53.9 24.2 141 + 3 

* 
*Neither 60 MHz nor 90 MHz spectra permitted assignment of the methine 
90 MHz, acetone+.; 6 (methiue) in CM13 - 2.32 

We assign configurations & (all cis) and 4s (all trans) to ,1 and ,4 respectively. The 

methine hydrogen is approximately ayn to all three lone pairs Ln la but anti-periplanar "_ 

to all three in 4a. AI! (syn-anti) therefore amounts to 0.9 pp per nitrogen. It ie interes- __ 

ting that the reported dmethine 

gauche to the methiue hydrogen, 

and 414. 

la 
NN 

(3.67 ppm) for ,5, in which all three lone pairs are held 

is almost exactly intermediate betwaen the values for 1 -. 

g>fll 

N 
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Stereochemical assignment of 1 as la is supported by the absence of Bohlmann bands 
14 

_f 
in the IR. 2. 3. and 4 all exhibit strong abeorptione In the 2700-2800 cm-l repion. - _ . 
Assigument of 4 as 4a (as opposed to 4b) is supported by comparison of the 

13 
c chemical . . 

'T5 
shifts with those of model compounds 6 _ and z16 and by the absence of conformational 

broadening in the 
13 
C spectrum down to -1OO'C. 

The very substantial difference in 'J,(nethine) (~43 Hz) between 1 and 4 provides the 

moat dramatic example of the effect of adjacent lone pair orientation on lJCH to date and 

further eubatantiates our configurational aseignmants 17-19 . The (eyn-anti) difference 

is in the direction theoretically predicted 
20 

and equal in magnitude (+I4 Hz per nitrogen) 
17 

to that observed in oxides . Work ie in progress to further document lJcH stereochea&cal 
dependence in orthoamides and aninale. 

In light of our interpretations for 1 and 4, the data for 2 and 3 are most consistent I . _ 
wfth 25 and 25 respectively. Uhile 2b must be considered a viable alternative to Za, UC I_ _" 
chemical shifts and lack of dynamic broadening of 

13 
C resouances at -100% point to the 

sterically compressed 2a. __ This aspect will be more fully discwaed in the full paper. 

2a 
me 

2b 3a 
mL* mm 
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