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7. Twista -4,9 -diene 
Preliminary Communication 

by Hans-Georg Capraro and Camille Ganter 
Laboratorium fur Organische Chemie der Eidg. Tcchnischen Hochschulc, CH-8006 Zurich 

(10. XI. 75) 

Summary. A synthesis of twista-4,g-diene (17) from tricyclo[4.3.1.03~*]dec-4-en-l0-one (2) is 
described. 

In connection with our studies on bridged polycyclic hydrocarbons and hetero 
analogsl) we here describe a synthesis of twista4,g-diene (tricyclo[4.4.0.0318]deca- 
4,g-diene) (17)z). 
1) See e.g. [l-31. 
2) As the first example of a twista-4,9-diene we recently prepared the heterocyclic analog 

2,7-dioxa-twista-4,9-diene (1) [3]. 
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As starting material we used tricyclo[4.3.1.03~*]dec-4-en-lO-one (protoadamant- 
4-en-10-one or isotwist-4-en-10-one) 12) which is conveniently prepared by pyrolysis 
of 7-all~~loxycyclolieptatricne 141. Reduction of ketone 3 yielded almost quantitatively 
the two epinieric alcoliols 33)4) (m.p. 2.53") and 4 ( m p .  232"), in a proportion depend- 
ing on the applied reaction conditions (e.g. LiLIl H;l/etlicr or ii'a/CH30H). However, 3 
was always the major product. 3 and 4 were also cliaracterized as their acetates 5 
[IR.: 3040, 1732, 1636. NMR.: 4.03/dxd, J1,~~~ci7)5) -= 4 and J 6 , 1 o C ( i )  = 5, or vice 
veysa, H-C(lO)C(7)1 and 6 FIR.: 3035, 1736, 1639. NMR.: 4 . 7 6 / ~  ( [ V l / z  approx. 6), 
HPC(10)c(2)5)]. 

Treatment of alcohols 3 and 4 with thionyl chloride yielded in ljotli cases as main 
product (> 90:;) the same lO~(7)-chloro isonicr 7 [mp.  135". I R .  : 3045, 1.635. NMK. : 
4.17/vz ( W ' z  approx. 6), H--C(lO)C(z)]G). To a\wid participation of the double bond 
C(4)-C(5) in the subsequent rearrangement renctiuu, 7 was transformed by liydroxy- 
mcrcuration [Hg(Ohc)z/HzO/THF] followed by SaBHe-reduction in aqu. NaOH to 
the hydroxy-chloride 87)s) i1ii.p. 179". IR. : 3620, 3560-3200. NM1<. : 4.03/ni ( W z  
approx. 7), H-C(lO)c(z); 4.19/nt ( W ! z  approx. 12), I-iPC(4)CC.2)! which was easily con- 
verted to tlie corresponding acetate 9 [IR. : 1737. NMII. : 4.(?3/?rz ( T W 2  approx. 7), 
H-C(lO)C(z); 5. l l /nz ( L W Z  approx. 12, among othcrs J ~ C P ) ,  5 ~ 1 2 )  = 0 and J3,eciz) = 4), 
H-C(4)'2(2)'. 

Rearrangement to tlie twistaiie skeleton \vas accomplishcd by treatment of the 
hydroxj.-cliloride 8 or the acetoxy-chloridc 9 with silver acrtatr in acetic acidg). 

3 and all thr compounds described hcrcaiter gave s;rtisf;ictory ~:lt .ni(~nt:t l  analysts; all 1n.p. 
arc uncorrected; 11%. (CCIJ): vnrax in cm-1; XiIlR. (Cl)Cl3):  c1icmic;tI shiits arc 1-eporteil in ii 
units r e l a t ix  to internal T M S  (d = 0.00 ppni), coupling constants ai-e gircm in  Hz ,  C7 
line width at half height. 
The structural assignments of thc compounds 3-17 ale based nr:t inlj~ on comparisons among 
spcctral data. froin a wide Yaricty of 2,7~dihetero-isotwistaiies (a) and 2,7-tlihetero-t\zistaIies 
(b) of lmomn structures (scc [ 3 ]  and cxarlicr papers on lieterotricvcloclccanes cited therein). 

a b 

The indices C(2) and C(7) indicate the carbon aloiri to\vards which a substituciit is orientated. 
.\ by-product (approx. 1-5 ?A) coultl bc charactcrizctl as 2,O-dicliloro-atl;iinantanc. 
For an analogous transformation see the sequential trratnrent o f  the corresponding C(lO)-un- 
substituted protoadainant-l~cnc with Hg(OAc)z ;inti NaT3H4, ~\-liicIi gave prcdoininantly 
-C':(i)-liytlroxv-protoadaniantanc [5], 
I n  addition t o  8 (60%), 35% of a tetracyclic a lc (~ l i~1 ,  probably with ;t dch!-[liroadainantane ( c )  
or a tlehvtlroprotoadarnantaiie (d)  skeleton, coultl 1)e isolated. 

C d 

For analogous rearrangements under soLvol1,tic conclitions 01 the corrcqonding 4-unsul1stitutecl 
10c(z)- antl 10c~(7)-brosylatcs as well as the lOc(")-tosylate we [6! antl [7 ] ,  respectively. 
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in the former case a mixture of mono- and diacetates (10 $- 11 and 12 -k 13) was 
formed, whereas in the latter isotwistane diacetate 12 [IR.: 1736. NMR.: 4.66/m 
(W1'2 approx. 7). H-C(10)c(2); 5.12/m (Wlj2 approx. 12, among others J ~ c ( z ) , ~ c ( z I  = 

6.5 and J ~ , ~ c ( z )  = 4), H-C(4)C@)] and twistane diacetate 13 [m.p. 65-66'. IR.: 1737. 
NMR.:  5.04/m ( W ' Z  approx. 14, among others J&(z),gc(z) = J ~ C ( Z ) , ~ ~ C ( ~ )  = 7.5 and 
J l , l ~ c ( z )  = J ~ , ~ c P I  = 4), H-C(4)c(2) and -C(lO)c(2)] were obtained in SSyo yield (ratio 
approx. 65:35). The above compounds 10-13 were reduced with LiA41H4 to the 
corresponding diols 14 (m.p. 290") and 15 (n1.p. 227"). 

Treatment of the twistane dimesylate 16 [prepared from the diol 15 with methane- 
sulfonyl chloride in pyridine (go%), m.p. 198-200"] with t-BuOKIDMSO afforded as 
main component approx. 40% of twista-4,9-diene (17) [m.p. 70-72". IR.: 3045, 1640, 
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1465, 1358, 1300, 1197, 1057, 1019, 845, 714. W-NMR.:  1.52/nz (IT112 approx. 8), 
Hz-C(2) and -C(7); 2.38/m ( T W Z  approx. S), H--C(l), -C(3), 4 7 6 )  and -C(S); 6.20/m 
(W1I2 approx. S), H-C(4), -C(5), -C(9) and -C(lO); the signals at  1.52 and 6.20 are 
changed to singlets in double irradiation experiments (sitnultaneous irradiation of the 
H-C(l), -C(3), -C(6) and -C(8) nuclei). 13C-NMR.: only three signals due to the high 
symmetry (point group 0 2 )  at 28.61/d, C(1), C.(3), C(6) and C(8); 49.10/t, C(2) and 
C(7);  134.94/d, C(4), C(5), C(9) and C(1O)l. 

Financial support for t i i s  research by thc Sclz71~cizcriachev N a t i o m l f o i z t l s  zzw Forderzmg der 
wisseizschaftlichen Forschuiag and by Cfba-Geigy AG,  Pasel, is greatfully acknowledged. 
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8. Synthesis of Bromo-substituted 2-Buten- and 2 -Penten-4-olides 
by Christopher B. Chapleol), Karen L. Svanholt2), Roger Martin 

and Andre S. Dreiding 
Orgaiiisch-Chcinisches Institnt dcr Univcrsitat Zurich, Iiainistrassc 76, 8001 Zurich 

(4 XI. 75) 

Zzrsamnze~z~asszrng. Durch Erhitzen init Bromwasscrstoffsaiirc lasscn sich aus Methyl (2Z)-4- 
Urom-2-brommcthyl-2-butenoat (1) bzxv.. -2-pentenoat (3) dic Lactone Z-Rroinmeth?-l-2-buten-4- 
olid (2) bzw. -2-pcntcn-4-olid (4) geminnen. Unter den gleichcn Bedingungen merden Methyl (22)- 
u n d  (2E)-4,4-Dibrom-2-brommethyl-2-butenoat (5 untl 6) nur zu den t.ntsprechenden Sauren 7 
und 8 hydrolysiert. Die (2Z)-  resp. (ZE)-I<onfiguration von 7 und 8 werden tlurch die folgenden 
(trans/cis > 1) 13C zu 1H Kopplnngen zwischen den an der lloppelbindung vicinal gelegenen 
Kohlenstoff- und Wasserstoffatomen in1 13C-NMR.-Spektrum bcstatigt : 13COO zu 11-C(3) 5,7 Hz 
in 7 und 10,2 Hz  in 8; 13CI-IzBr zu J-I-C(3) 5,7 I-Iz in 7 und 6,9 H z  in 8. 

Mittels N-Bromsuccinimid wcrdcn 2-Buten-4-olid (10) bzw. sein 2-hfethylderivat 12 in 4- 
Brom-2-buten-4-olid (11) bzw. scin 2-Ifcthyldcrivat 13 iibergcfiihrt. Mit Methanol entsteht aus 
13 4-~~cthoxy-2-mctliyl-Z-buten-4-olid (14). Die Bromierung von 2-Pcntcn-4-olid (15) oder 
von 3-Penten-4-olid (16) unter denselben Bcdingungcn gibt hingcgcn 4,5-J)ibrom-2-penten-4- 
olid (17), wahrend aus 2-Brommeth~l-2-peiiten-4-olitl (4) ein Gemisch Ton 4-Brom-2-brom- 
inethy1-2-penten-4-olid (20) und 4,5-Dibrom-2-hron~mcthyl-2-pcnten-4-olid (21) entsteht. 

1. Introduction. - Brominated buteiiolides might he useful syntlions for natural 
products containing an unsaturated butyrolactont= moiety3). We describe here our 

1) Post-doctoral fellom 1972-1975 
2) Present address Maglemosevej 43, 2900 Hcllcrup, llaninaib. 
3) Recent attention has been directcd toward5 the svnthesis of ~-methS.litlc,nc-but~ rolactone 

derivatives [l] ,  strigol [Z] and related compounds 131 as well a5 fieciingyne [4] 


