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Prevlow results (1) have shown that the vlcWi.l 31p,lHspln-spln coupllngis 

pzwbably a fin&ion of dihedral angle 0. 'Ihis also appears to be the case for 3lp-C4& 

coupling constants In phosphates (2a) and dioxaphosphorlnsnes (2b) and sn@sr depexience has 

been shown in 2J pH in phosphlnes (3) (the angle being deflned in this latter case by the lone 

pair of phosphorus and the hydrogen atom). 

'Ihe results described hers establish now the validity of the Ksrplus-type (4) 

relationship JPCCH = f(0) and provide a quick method for assl@mzznt of conflguratfcn of 
-- 

blcycloheptylphosphonates. Some particularly le values for long-range P -C-C-C-H duetothe 

favourable gecmrztrlc arrangement In the bicycloheptane system LUP also described. 

DQnethyl 2,2,5,5-tetrar&hyltetrahydrofuran-3-ol-3-phosphonate (I) Is a relevant 

exswle of dihedral an@a.r dependence (1). Oa and 0b have been shown by X-Ray studies (5) 

to be equal to 30 and 90' respectively. The corresponding 3Jw and 3J ape 7 
a PKo 

* 
Considered as Part V of NMR of Phosphonates. F'or Part Iv see will. sot. chim. France, 
3161 (1967) 
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and < 0.5 Hz. Nevertheless, because of the conformational mobility of (I) in solution, it is 

not certain that 0b is still equal to&O'. The bicyclo[2.2.llheptat-e system is ideal for 

dihedral angular dependence studies, since in such system the gsomstry is being fixed. Attach- 

ment of -P(O)(CXZH~)~ moiety to position 2 providesdihedral relationships of 90' (P2endo,H1), 

30' (P2exo,Rl), 120' (P2exo,R3endo and P2endo,R3exo) and Co (P2exo~H3exo snd P;zn$$?- since 

bridgehead protons are easily reco@z.able, they nmy serve as standard to determine whether 

the dinethylphosphono moiety is endo or exo. -- 

We have synthesized the Abramov adducts (6) of dimethyl hydrogen phosphonate(II) to 

various blcycllc ketones: norborner+2-one(III), 2-norbomanone(IV) and 7-gn+ro~norboman-2- 

one(V). 

I’ II 

0 

0 

I 

III 

Addition of (II) to norbomenone(II1) results in the formation of two epimers to 

which structure (VI) and (VII) have been assigned on the following basis.§ The NMR spectrum 

of conpound is very simLlar to that of endo-norbomen-2-ol (7) and the NMf? of (VII) looks 

like the N?4R of the exo-norbomenol. - The NMR spectrum of (VI) is completely interpretable in 

a first order analysis. The 31 P decoupled spectrum shows an AR quartet (with further coupling 

with bridgehead protons) at 6.15 ppm (2H, Cg=ClJ), a 2 at 4.88 ppm (lH, CM, exchsrgeable with 

D20), 2sat 3.76 and 3.73 ppm (6H, non-equivalent -O-CH3), mat 3.16 ppm (lH, Hl),mat 

' All new conpounds described here .qve satisfactory analyses and IR spectra, compatible 
with the assigned structures. NMR spectra were performed in CDCl 
varian HA-loo. Chemical shifts sre given in 6 values and referre a 

or CC14 solutions on a 
to 'IMS as internal 

standard. 3lP decoupling experiments have been performed with an NMR specialties 
hetemnuclear spin decoupler. 



2.81 ppm, ad of 2 at 2.09 ppm (lH, H 3exo),3nABquvtetcente~dat1.52 ppm (2H,H7) and fig 

of d at 1.11 ppm Ui,H3etio 1 caIpsrk3onofnoIlnal spectrlmlend 3+wxupledspectrw?hows . 

the following P,H coupling constants: J PH1 (0~30') - 7.5 Hz, Jm (0~0') = 16.5 Hz, 

(0Y120°) = 6 Hz,J 

3exo 

JPH3end0 
r-c-0-g =lHz* The large value found for JpH (0 N oO) Is 

consistent with a Kat'plus-type relationship between 3Jw end 0.' One of the Interesting 

features of the spectrum is the large W coupling between 31P and H6 (Jw3 Hz). The blcyclo 

[2.2.1&eptsne system Is well W to protide nany exanples of W-type H,H couplings (8). 

Although the NMR spectrum of (VII) Is less readily interpretable, there Is no 

"P.+i coupling with Hl,whlch shows that.P,H (0(v90°) < 0.5 Hz. 

This last property 'Jp 
2endo 

,H1 ( 0.5 Hz) can xw be used for the asal-t of 

confljgratlon of the thze following hydrPxyphosphcnates. 

Dim&k@ hydrogen phosphonate(I1) adds to norbo~ (V) to give two epimers (9) to 

which structures (VIII) and (IX) havebeenasslgnedonthe basis that P couples withI in 

lscan?r(VIII) and not li isaner( 'Ihe ~P(0)(OCH3)2 confT@ratlon has been f'wther confyIlaed 

by quantitative catalytic hydrC@?natlon of (VI) to (VIII). 

Addition of (II) to 7-ez~m~no rboman-2-oneCV) (10) eves only one ep*r to which 

structure(X) has been assigned (no P,H coupling). lhe formationofonly one eptirls riot 

surprisingsincethep~~?sence ofaEbrcmd.ne atanstrongly hlrxiersthe exo side of the - 

molecule, leading mxtly to endWtlon (10). 31P couples wlthH7antltith a 5 Hzlixg-range 

coupling constant. ?his lsthelargestfouru-bonds 3%',% coupling constant so fardeacrlbed 

to our knowledge (JE__ ranging m 0.8 to 1.5 Hz have been described earlier (11). More 

# 3J PH (0 N180') has been shown In steroidal phosphonates (1) to be equal to 33 - 35 Hz. 
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