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Conformation of O ,a'-cis- Bissubgsituted Cyclododecanones
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( Cdlege d Applied Chemistry, China Agricultural University, Beijing 100094)

Abgract The corformetion of O ,0'-cis bissubgituted cyclododecanones has been sudied by means of nolecular
dynamics conputations, *H NMR , BCNMR and X-ray diffraction analyss. The resultsindicate that the ring skeleton
of their prderred corformetion is gill [ 3333 ]-2-one corformation. Both in crystd and lution, the preferred
corformation of 0 0" -cis- bi ssubgtituted cyclododecanones isQ-corner- syn- , ' -9 de- exo bi ssubgtituted [ 3333]-2-one
corformation. In solution , thed ,0'-cis-bissubgtituted cyclododecanones with the same subgtituted groups may adopt
two corformetions, which are mirror image to each other and exig in a dynamic equilibrium, while thea ,a'-cis-
bissubdituted cyclododecarones with the different subgituted groups may adopt two different [ 3333 |-2-one
corformations: one with the bigger group presert in the 0-sde exo podtion, and the other with the bigger group
present in the 0-corner- syn postion, which d exig¢ in a dynamic equilibrium and the former is much nore
preferred.

Keywords O ,0'-cis bissubgituted cyclododecarone , O -corner- syn- , 0 -9 de- exo- bissubgituted [ 3333]-2-one conr
formation , preferred corformation
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> a- [4323]-3 ,
a- ), 1.2 2 3
, aa [6,7]
, - 78 2a,
2b; [8]
, , 1b  2c;
, [9] 2a 2d;
() () [1,10] , la, 1c, 1d, le
, , 1b, [11] 3a, 3b,
[3333]-2 , a- . 3c,3d 3e 2 3
a- 1, HNMR, BCNMR, IR
, 1 2 3 a
, a- Table 1  Purification methods and physca data of compounds?2 and 3
, a- 9
aa'- 2 (2a Zd) M.p./ | % o % H %
3, 1 ( ) ( )
2a 120 121 70
R o R o
20 MCPBA ~ 2b 126 127 U
80.61 12.79
R R 2 42 2 ’ ’
/ ¢ 40 (80.61) (12.69)
2a R=SPh 2d R=S0;Ph
o) 463 461
7 2b R=Br 2d 148 150 61 . .
2¢ R =CH,CH, [M+H] " [M-H]
58.48  6.81
R? 3a 142 144 79
O g 0 (58.53) (6.82)
e
R! R 58.49 8%
2 2
3 2 %4 O (813 (871
1a R'=SPh 3a R'=SPh, R*= Br
1bR'=CH,CH,  3bR'=CH,CH;, R*= Br 3 69 70 3 0B 78
1c R'= CH,Ph 3¢ R'= CH,Ph, R®= Br (64.96) (7.75)
1d R' =NO, 3d R'=NO,, R?=Br 46.99  6.61
le R'=C(CH,),  3e R'=C(CHy);, R’=Br 3d 18 120 89 (47.07)  (6.58)
60.48  9.19
1 aa- 2 3 3e 8 80 % (6058 (9.21)
Scheme 1 Synthetic route of O 0 -cis bissubdituted cyclododecanones
32a, 2b , ; 2c 1b (
2ad3 80 %) :2d M z: 463 [M +
H]*, 321 [M+H- Ph9D,] * m z: 461 [M-H] ™, 319 [M -
1 H- PhSD,] " ; 3d (%) : 4.34 (4.57).
11 1.3 |
[1,2] Slicon O,  Octane
_ . ,  COVFF ESFF
Yanaginoto , :Nicolet FT-5DX a- q -
KB :Bruker DPX 300 MHz ' ’
,KBr ; Bruker - 300 , [3333]-2 ’
CDC]3 , TMS ,Rgaku AFC 6S X [3333]_2_ , a-
;STO, ( ) Waers
HR.CMS
ACROS , 99 %.
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1.4 'HNMR ®C NMR (0.32 mm=0.31 Mm% 0.26 mm)  3d (0. 60 mm x 0. 45 mm x
Bruker DPX 300 MHz ™S , 0. 30 mm) ., Mo K ,
D3 , 2 3 'H NMR ,  Xscan , W/ D ,
B NMR 2 3 2.13° <0 <27. 49 9044 , 10249 ,7871
1.5 X 1286 , 4679, 2493, 5292 1286
2a,2c,2d 3d , . LP ,  Founder FP*
, / , / 5166 SHHA_XTL-97 , ,
, / ,
, . 4 1 4.
, X 2a,2c,2d 3d ,
: 2a (0.70 mm x 0.50 ,
mmx 0.40 mm) , 2¢ (0.70 nm x 0.40 mm x 0.15 mm) , 2d
2 2 HNMR BCNMR a
Table 2 *H NMR and *C NMR data for compounds 2
Compd. 'HNMRS 4 BCNMRS ¢
7.24 7.35 (m, 10H) , 4.28 (dd, J=7.9,40 Hz, 2H) , 1.81 1.89 (m,
2a 4H) 107 148 (m, 14H) 200.6,53.7,28.7,24.4,24.0,21.6,21.4
5.00 (dd, J=8.9,3.3Hz, 2H) ,2.28 2.33 (m, 2H) , 2.04 2.10 (m,
2b 2H) . 1.08 155 (m, 14H) 196.0,48.7,32.6,24.6,24.5,22.6, 21.8
273 277 (m,2H) ,1.58 172 (m,8H),114 1.38 (m, 14H) , 0.87
2c (t. 3=7.4 Hz, 6H) 216.1,50.4,29.7,28.2,25.4,24.7,22.1
7.49 7.71 (m, 10H) , 4.82 (dd, J=8.0,3.9 Hz, 2H) , 1.98 2.14 (m,
2d 4H) 100 169 (m, 14H) 194.4,72.7,25.6,25.2,24.2,22.4,22.3
2 4]‘;“2_18)(dd,\]:7.9,4.0Hz,2H),1.81 1.89 (m, 4H) , 1.07 1.48 (m, 196.9, .1, 25.8, 25.2, 24.8, 24.7, 218
a Bc NMR 127.6,128.4,132.1,133.4 (2a) ; 23.8,12.0 (2c) ; 128.9, 129.8, 134.1, 136.6 (2d) . bR:I, [12].
3 3 MNMR BCNMR a
Table 3 *H NMR and *C NMR data for compounds 3
Cormpd. TH NMRJ BCNMRS ¢
w Y 7.47 (m,5H) ,5.09 (dd, J=7.8,3.6 Hz, 1H) ,4.15 (dd, J=9.6,3.5 197.5, 52.7, 51.7, 32.4, 29.6, 25.0,
Hz,1H) ,1.83 2.20 (m, 4H) ,1.10 1.56 (m, 14H) 24.9,24.6,24.3,22.6,22.2,21.8
ab 4.76 (dd, J=11.4,3.6 Hz, 1H) ,2.93 2.96 (m, 1H) ,2.42 2.51 (m,1H), 205.0, 50.2, 48.6, 32.5, 28.4, 26.2,

1.54 1.93 (m,4H) ,0.96 1.42 (m, 15H) , 0.89 (t, 3H)

26.1,23.9,23.6,22.8,22.2,21.8

7.18 7.31 (m,5H) ,4.65 (dd, J=11.1,3.5Hz,1H) ,3.33 3.37 (m, 1H) ,

3c 3.03 310 (m,1H) ,2.66 2.73 (m,1H) ,2.38 2.50 (m, 1H) , 155 1.74

(m,3H), 110 1.40 (m, 15H)

30 (m.2H) .19 210 (m,2H) ,115 1.88 (m, 14H)

4.78 (dd, 3=7.1,3.8Hz,1H) ,2.71 (dd, J=10.3,3.2 Hz, 1H) ,2.07 2.19
(m,2H) ,1.83 1.88 (m,1H),1.01 1.58 (m, 15H) , 0.99 (s, 9H)

3e

5.82 (dd, J=5.9,4.1Hz,1H) ,4.70 (dd, J=10.5,3.8 Hz,1H) ,2.39 2.57

204.8, 50.3, 48.9, 32.4, 28.3, 26.2,
2.1,23.8,23.7,23.1,21.9,20.9

192.1, 88.7, 47.0, 319, 28.3, 26.1,
25.8,23.7,23.5,23.4,22.4,20.8

206.3, 57.8, 57.6, 31.5, 27.4, 26.2,
2.1,25.7,25.5,24.5,23.3,22.7

33, 3b,3c 3e BC NMR

34.1, 28.4 [C(CHg) 5].

123.5, 130.2, 132.2, 136.4 (Ph) ; 20.5, 11.8 (CHsCHy) ; 35.6, 126.2, 128.4, 129.0, 139.7 (PhCH,)
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4 2a,2c,2d 3d
Table 4 Crydd datafor compounds?2a, 2c, 2d and 3d

Parameter 2a 2c 2d 3d
Crygd sygem Triclinic Moroclinic Triclinic Morodlinic
Foace group P1 Cc2c P1 P2(1)
a/ nm 1.4101(3) 3.7044(4) 1.04915(12) 0.57120(10)
b/ nm 1.4500(3) 0.5335(1) 1.13126(12) 1.6115(3)
c/ nm 0.56440(10) 1.5832(1) 1.16176(11) 0.7571(2)
a/(°) 95.25(3) 90 73.07(3) 90
B/ 97.13(3) 103. 381(2) 80.949(13) 101.99(3)
y/ () 70.29(3) 90 66.58(2) 90
z 2 8 2 2
v/ 1.0765(3) 3.0439(10) 1.2008(2) 0.6817(3)
Do/ (g-cm™3) 1.230 1.040 1.279 1.492
F(000) 428 1072 492 316
R 0.0385 0. 0559 0.0439 0.039%5
wWR 0. 0864 0.1326 0.0872 0.1178

2

2.1

1

Figure1l X-Ray crygd gructure and packing diagramin the crysd cdl Figure 2 X-Ray crygd gructure and packing diagramin the crysa cell
o conpound 2a

2 2c
o compound 2c
, [3333]-2 ,

(syn) ,
(exo) . [13]
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Figure 3 X-Ray crystd dructure and packing diagramin the crysta cdll Figure 4 X-Ray crygd dructure and packing diagramin the crydd cell
o compound 2d o conpound 3d
2b X , [3333]- 5 2a,2b,2c,2d 3d )
z , (syn) , Table5 Dihedrd anges (°) of 2a, 2b, 2c, 2d and 3d
(ex0) , 2a 2b 2 2d 3d
2b . X-ray Cadd. Cadd. X-ray Xray Xray Cacld.
' H(3) C(3)-
. Ca) HA) A 177.4 179.7 179.7 176.3 170.0 178.2 174.6
2a,2b 3d [3333]-2 a- H(3) C(3)-
B- C(4) H(4)B 65.5 64.0 65.0 67.0 72.8 64.2 72.7
2a,2c,2d  3d 5 .5 H( C()- 50.1 57.8 59.6 60.5 59.4 67.4 68.5

C(12) H(12) A

H(1) C(1)-

57.4 57.0 54.4 55.5 56.4 48.1 47.0
C(12)H(12)B

2.2 'H ®Bc NnVR

2.2.1 2
1 13 13
2 HNMR ®CNMR 2 BCNMR [3333]-2 :
: . [1,2]
'H NMR 2c a- B- | (antlz 3 a5- Hz) g
dd &N 7.9 ,
, : (endo) B- a-
8.9 3.3 4.0Hz. ( 12 3 5H).
[3333]-2 , a- , 3 5 12H
(syn) ,

(exo) , . 2
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R o g R 9OR 'H NMR . 5
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—_— S ’ H
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)| /
[3333]-2
[4323]-3 ,
-a ,G'- , X
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, X
-0 ,0'-
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' a - : ,
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1 13 a- a'- [3333]-2 )
3 HNMR ®BCNMR 3 , (o0
BCNMR , &0
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' ao'-
* - ad 3333]-2
- a,a'-
, 33 10.5 11.4Hz 3.5 3.8 [ ] ’ ’
Hy [3333]-2
(sm) [33%3]
(ex0) . [1,2] , '
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