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Dihalomethylethers (1) find application in a variety of reactions e.g. the fornUrlation of 

aromatic systems, 3) the preparation of acid halides, 4) the synthesis of orthoformic acid deriva- 

tives,5) and the generation of cyclopropylmethyl ethers via methoxycarbene. 6) We have attempted 

the formylation with dichloromethylmethyl ether (2) of methylpropene (3) and 2-methylbut-2-ene 

(4). In both instances the reaction products (5) (92%; 6a1.63,~; 6b2.0,d; 6c3.31,s; and 6d3.73, 

tt) and (6) (34%; 6,1.03,d; 6,1.60,s; 6c3.35,s; 6d3.91,br.dd) respectively originated from the 

condensation, irrespective of the relative concentrations of the reactants used. in the Lewis acid 

catalysed condensation (SnC14; CH2C12). 7) This observation indicated chloro-ether (7) to be more 

reactive than ether (2) in electrophilic addition reactions to olefins and suggested the use of 

dihalomethylmethyl ethers in the construction of carbocyclic ringsystems from suitable dienes. 

Diene (8) was indeed successfully converted into cycloheptane derivatives by Lewis acid ca- 

talysed condensation with ether (2) (SnC14; solvent: CH2C12 or AcOMe). The crude product (8) was 

treated with base (tB~OK/DMSO; 15h) to give (i) 19% of the dimethylcycloheptatrienes (11) (6a-1.98; 

Ab2.30,br.d; 6c5.34,m,Jce9, Jbc7; 6d5.87,br.d, Jdf -6.5; 6,5.97,br.d; 6f6.3,br.d) and (12) (6a1.84; 

6,1.97,d,JbdW1.5; 6c2.24,br.d,Jcd7; 6d5.14,br.t; 6e-5.87,m; 6 ,,@;-6.36,m); (ii) 22% of the hepta- 

dienylethers (13) (6a1.82; 6b--2.37,m; 6c3.33; 6,-3.60, m; 6,5.56,br.s) and (14) (6,1.76,dd,Jaf= 

Jad=l; 6b,2.27,dd,Jb,b,,13,Jb,d9; 6b,,2.61,dd,Jb,,d3.5; Ac3.33; &d3.76,m,J df3.5; 6e4.76,m; 6f5.56,m), 

as well as 9% of the cycloheptenylether (15) (6,"1.71; 6b3.31; 6c-3.67,m; 6d-5.47,m).') In some 

experiments the presence of small quantities of 1,2,4_trimethylbenzene was observed. 10) Both 

ethers (13) and (14) were converted into dimethylcycloheptatrienes by acid catalysed (p-TsOH, 
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CHC13,A) methanol elimination. Cycloheptatriene derivatives have previously been obtained 

mostly by ring enlargement reactions of aromatic compounds with csxbenoid reagents. ") The 

attempted conversion into macrocyclic compounds 12) of dienes (18)-(20)‘~) by condensation with 

dichloro-ether (2) failed. The dienes (18)-(20) were conveniently prepared from the corres- 

ponding tosylates (17) (n=2, 4 and 8 respectively) 13) . 

The dichloro-ether (2) was successfully condensed with the cyclic diene (21) to Yield a mix- 

ture of stereo-isomeric dichloro-9-metholcybicyclo[3.3.1]nonanes e.g. (22).14)The major isomer 

(40%) was isolated severally and according to pmr studies originated from a a-addition to 

the first double bond of the 1,5-diene system of cycle-octadiene (21), followed by an intra- 

molecular attack on the second double bond to form the intermediate carbonium ion (22a), which 

rearranged before reaction with the chloride ion to yield the major isomer (22b) [ba1.55,Jab6, 

J ad-13.3,Jaf2,J -1; 6,1.74,Jb,12,Jbg- 13,Jbm12; 6cl.84,Jcj-14,J -l,Jcn12Jci5; 6d-l.96,Jdf-5,Jdg 

7; 6,2.02,Jef ~5~~,h-14,Jen12; 6f2.09,Jfh2.5; Jfl2.3; 6g2.'7,J ~~ 'h2.34,Jhj2,Jhn6; 'i2.41, Jij 

?5) 2.5,Ji13,Jim4.5; aj2.83,Jjn6; 6,3.32; 6,3.53; 6m4.46; 6,4.53], with both chlorine atoms in 

equatorial positions. The chemical reactivity of this isomer supports the structural assign- 

ment. Isomer (22b) readily undergoes elimination [cf. conformer (2’2c)] 
16) of one mole HCl/mole 

adduct on treatment with base (&OK/DMSO, 50°, lh) to yield the chloroderivative (23)(6,2.24, 

Jab18,Jai7.2,Jag3, Jaf-1.5; 6b2.68,Jbg3.Jbf -1.5; 6c3.33; 6,3.61,Jdi"Jahz3; 6e4.48, J-4,8&8; 6f 

5.56,Jfg9.8,Jfh6.8; 6@;5.83). Conversion of the latter into the diene (24) (6a3.42, 6,"3.48, 

6,5.35-5.95) requires much more forcing conditions (tB~OK/DMSO, llO”, 65h), in agreement with 

the assigned structure (23). In addition to bicyclic Gene (24), the tricyclic ether (25) was 

also obtained as a minor product (ratio 1O:l) on treatment of the crude condensation product 

under forcing conditions with excess base (t~OK/DMSO; llO", 57h). The structural assignment 

of compound (25) (6al.07,Jag12,Jti6.5; 6,2.86; 6c,&c,,3.15; 6,3.28,s; 6,,br.dd,Jef8.2;Jec,6, 

J - 1; 6f6.45,m,Jbf7,Jfc,, 2.2) is based mainly on pmr and '3C nmr spectroscopy (cf Table). 

,"Eer (25) does not originate from either compounds (22b) or (23). 

The condensation of ether (2) with dimethylcyclo-octadiene (26) (SnC14; CH2C12; -80') Pro- 

ceeds differently to yield the bicycle-octane derivative (27) (9%; 6a0.97; hb3.52,br.s) and the 

ether (28) (30%; m.p. 136.5'; 6a0.97; 6bl.03; 6c3.25,m; &,3.36; 6e3.51,br.s). For l3 Cnlllr- 

see Table. The stereo-isomerism of compound (28) was determined by X-ray crYstallok3raPhY cf. 
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formula (29). The identity of chloride (27) as the hydrochloric acid addition product of diene 

(26), is in agreement with the recent finding of Whitesell et al. 
17) The bifunctional olefin 

(261, therefor effectively reacts like a mono-olefin. 

TABLE 
13 C-Nuclear Magnetic Resonance Data Recorded at 20 MHz in CDC13 with Tetrsmethylsilane (6 0) as 

Internal Standard. [ Details: d-values (multiplicity, assignment, 'J)] 

Compound (23): 129.l(d,=CH-,157Hz); 127.3(d,=CH-,160Hz); 80.3(d,)CH-0,145Hz); 61.3(d,)CHCl, 

152Hz); 55.7(q,0CH3,141Hz); 38.6(a+-H,136Hz); 31.7(@-H,135Hz); 28.3(t,)CH2,132Hz); 27.1 

(t,>CH2,128Hz); and 24.2(t,)CH2,132Hz) 

Compound (24): 130.3(d,=CH-,157Hz), 127.7(d,=CH-,157Hz); 125.5(d,=CH-,158Hz); 125.l(cL=CH-, 

158~~); 77.6(d,;CH-0,143Hz); 55.9(q,-0CH3,143Hz); 32.9(@-H,l32Hz); 32.1(t,;CH2,125Hz); 31.8 

(d,;C-H,l30Hz); and 26.0(t,>H2,124Hz) 

Compound (27): 

(For the 13 
76.2(d,Cb); 42.8(s,2Cc); 33.1(t,2Cd); 31.5(t,2Ce); 25.5(q,2Ca); and 19.7(t,Cf). 

C spectrum of the corresponding tosylate, see ref. 17) 

Compound (28): 80.4(d,cc,-140Hz); 78.7(d,ce, -140Hz); 59.7(q,Cd,140Hz); 45.7(s,Cf); 43.1(d,Cg, 

120Hz); 42.4(s,ch); 33.4(t,Ci,135Hz); 32.2(t,Cj,125Hz); 30.0(t,Ck,130Hz); 25.1(q,Ca,125Hz); 

24.3(q,Cb,125Hz); and 20.1(t,CA, 130Hz) 
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