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Study on the Synthesis of Bornadiene
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Abstract: a-Pinene was used as raw material for synthesis of 2,6-dichlorocamphane. Then 2,6-dichlorocamphane was used to
synthesize bornadiene. The optimal conditions of 2,6-dichlorocamphane synthesis were: mole ratio of NaHCO, to a-pinene 1:1,
reaction temperature — 10 °C, and reaction time 7 h. The optimal conditions of synthesizing bornadiene by 2 ,6-dichlorocamphane
were ; reaction temperature 120 °C , reaction time 3 h, ¢-BuOK as eliminating reagent, mole ratio of :-BuOK to 2 ,6-dichlorocam-
phane 4: 1, DMF as solvent. FT-IR, GC-MS, 'H NMR and elemental analysis were used to identify the structures of 2,6-
dichlorocamphane and bornadiene.
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Table 1 Effects of different factors on reaction results

1 NaHCO, Z Wy 1:1 Bt E 2k 7 h B} ,2,6- i A 8 %/%
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Table 2 Effects of different conditions on conversion

rate of the reactants
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(8c_¢1) s EI=MS m/z(% ) :207(2),170(13),135(65),107 (16),93
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Table 3 Crystal data and structure refinement parameters for 2,6-dichlorocamphane

i H Z 8 R Z

items parameters items parameters
43+ molecular formula C, H,CL, BRI AYFE ] 0 range for data collection/© 2.4 ~27.6
43 T it molecular mass 207.13 h= -9.59
I temperature/K 296 F5 453 Bl index ranges k= -14-14
WK wavelength/nm 0.71073 l=-16—16
il & crystal system B 5L monoclinic A W AT 5 25 reflections collected 5439
25 [8] B space group P2,/n P 57 2 4 independent reflections 1507
a/nm 0.76321 (1) R/ BR ) /2 84 data/restraints/ parameters 5439/1/140
b/nm 1.11976 (2) Dx/(Mg-m™) 1.287
¢/nm 1.25129 (2) w/mm™! 0.55
B/° 90.228 (1) Foo0 440
V/nm? 1.06936 (3) R, 0.023
7 4 R[F? >20(F*) ] 0.051
KR crystal size/mm 0.50 x0.50 x 0.40 || wR(F?) 0.157
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m.p. 28.9 °C,b.p. 127.8 C; 'H NMR (400 MHz,CDCl,)5.  Table4 Selected bond lengths and bond
0.98(s,6H),1.16(s,3H),3.05(s,1H),6.35(d,2H), angles of 2,6-dichlorocamphane
6.62(t,2H) ; FT-IR (KBr) v (em ™) :2958 (v,_.y ) , 2930 } @ili” }@Elﬁl/nmh

»ond type »ond lengths

(UasCH3)32872(UsCH2)’1458(65CH2)71351(55(1H3);EI_MS Cl(l)—C(7) 0.1802(2)
m/z(% ) :134(3),119(100) ,103(8),91(65),77(18),65 Cl(2)—C(9) 0.1806(3)
(11),51(8),41(14), JCE 43 H7: W& {E : C 88.96 % ; H =y /e

o bond type bond angle

11.56 % ; 3ig1H3(E :C 89.55 % ;H 10.45 % (1) —C(7)—C(5) 117.38(17)

R Cl(1)—C(7)—C(6) 114.19(18)

h e C1(2)—C(9)—C(5) 117.41(19)

Cl(2)—C(9)—C(8) 113.26(17)
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