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Rhd-La co-n absolw des oevcloaUhones (1) et des cycloallCnols (3 et 4) a tti d&emh& g&e 1 
we Uatiw cbimiiw avec ks dwok cycli&s (2). 

Recently. a straightforward synthesis of racemic as well 
as optically active acycloallenooes (1) was reported.” 
(- >2SCyclononadien-l-one (la) and (- )-2,3-cycloun- 
decadieo-l-one (lb) were prepared frqm (-)&yclo- 
o&n-l 01 (2a) and (- )-2-cyclodecen-1-01 (2b) by this 
process. It was of interest to assign the absohlte 
con@ration to these keto allenes (1) because they are 
the 6rst optically active allenones obtained, in which the 
chirality is due solely to the allene moiety. A few optic- 
ally active a-alleoones have been described in the lit- 
erature, for example in the steroid series? but they 
possess chiral centers and axes, and therefore differ from 
system (1). precluding comparison of their chemical and 
physical properties. The determination of the absolute 
con@uratioo of the acycloalleoones (1) was prob- 
lematkal as unambiguous correlations were not possible. 
Due to the limited number of chiral propadienes in which 
the absolute con&uation has been determined in an 
mmmbi3uous way, there is 00 established general rela- 
tionship between the conS@atioo and the physical pro- 
perties of allenes.4 Chemical methods based on 
stereoselective transformations of axial to central chiral- 
ity have been published, but unfortunatey they have 
certain limitatioos.cb In many cases the degree of 
stereoselectivity of the trausformation can, at best, be 
estimated only approximately. Optical rotations applying 
the empirical rules proposed by Lowe et ~Brewster’ and 
circular diiism* have been used in a limited nmber 
of ca+ but can be misleadii.~ FGMhermore. 
theontlcal treatments predict& the Cotton effects cx- 
hibited by chiral alleoes have been developed from al, 
i&o calculations, but they do not appear to be gearally 
applkbk” or accurate.” Moreover, the above ‘methods 
havebeeoappliedmainlytolinearcompoundsandootto 
cyclic allenes. 

IthubeenshownpreviouslJthatmangWsedioxide 
0xid&nofthediasWeomerkalcohols(3and~4)pro- 
ceeds with different rates. Since the allenol(3b) could 
nostoasepsratedfromitsi(~),fofa~~~n~ 
20-3096, it can be assumed that only alcoiurls (3) ‘are 
transformed to hetones (1). oxidako of the allenol(3b) 
to the 23cycbu&c&~~~o (lb) followed by 
r&ctionwlthllthiumabnnmmmhydride~vebackthe 
alcohol (Jla), thu!? showing that the propadiene unit is not 

isomerized or racemized dm@ the process. Since the 
allenic chirality was preserved during the oxidation of 
alcohols (3) to lcetooes (I), the absolute conliguratioo and 
optical purity of the allenic lcetones can be deduced from 
those of the alcohol precursors. Additionally, since the 
relative conllgration of the diastereomeric alcohols (3) 
and (4) has been established previously by chemical 
means and coolkmed by X-ray analysis of the pheoyl- 
urethane derivative (5)‘* the absolute stereochemistry 
of the allene unit can be correlated to that of the asym- 
metric carbinolic carbon atom. This can be achieved by 
assignin the cootlguation of the allylic alcohols (2) at 
position 1, as the asymmetric carbon atom (Cl) is not 
a&ted by the changes involved in the synthetic con- 
version of alcohols (2) to the allenic alcohols (3 and 4). 

Partial kinetic resolution of chii secondary alcohols 
is a straight-forward technique used to establish their 
absolute con&uratioo.” It has been shown that the 
empirical rule proposed by Horeau holds for allylic,” 
Propeteylic’*” and benzylic” alcohols in which the 
unsaturated moiety must be coosidered bulkier then an 
alkyl @xQ. when applied to 2-cycloocten-14 (28) and 
2cyclodecen-l-01 (2b) this rule indicates the R( -)_ 
conGguration. This assignment was confirmed by chan- 
ical transformatioo of the cyclic allylic alcohols (2) to the 
corresponding S( + )&xtanol(9a) and S( + Hdecanol 
(9b) of known stereochemistry. 

In order to perform this chemical conversion, the OH 
grouphlalcohols2aand2bwasprotectedasthetetra- 
hydropyranyl ether derivative to give the ethers 2e and 
2d, respectively. Ozonolysis of the double bond in the 
cyclic compounds (2~) and (24, followed by reductive 
treatment of the ozonide, furnished the ether diols (6). 
cooversioo of the diols (co and 6b) to the corresponding 
ditosylates (78 and 7b) by treatment with p-tohienesul- 
phony1 chloride in pyridioe solution, was followed by 
reductionwithLAritoardtheetk!J(8).RemovrJof 
the protecting lmup by acid hydrolysis yielded4he COT- 
responding 24lhn& (9). More spaikally, the above 
outlhled rrmuformluion of (-)-2cycloocten-101 (28) 
and ( - )-2-cyclodecen-lol(2h)jmNided S( + )_2-ocbmol 
(k) and S(+ )akanol (9b)’ respectively. Thus the 
R(-) abaoha cxM&udoo was assigned unam- 
bigmualy to the dlyfic alcohols (2). Both compounds (2) 
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18,n=5 

b,no7 
d hR=H,n=Si C,R=THP ,,=5 

brR=H n=7; d, R=THP,nm7 

2 

give acycloallenols (3a and 3b) in the RaR( +) form, 
sadCiatbeRaS(-)form,bytbedereribedprocedure. 
Oxidation. of the hydroxyderivatives (Jo and 3b) thus 
a!Iorded the corres;ponding RI - )cycloallenones (la and 
lb). 

Afta assigning the absolute coa6gtuation to the a- 
cycloaUcnols (3 and 4) and the cycloalknones (1) it was 
of interest to examine their chiroptical properties. 

The Lowe-Brewster rule does not seem to be applic- 
able to oeycloallenols because of the presence of an 
asymmetric C atom which makes an unknown contribu- 
tion to the rotatory power at 589 mu. Application of the 
rule to a-cycloalleno~, however, should be possible. In 
fact, this method predkts the correct R( - )-con@uration 
for these compounds. It is worth mentioning, however, 
that while 23-cyclonouadien-lane (la) obeys the Lowe- 
Brewster rule. l&cyclonadiene is a well known excep- 
tion? 

The circular diiim (CD) curve of R( - ) la diiplays 
two Cotton e&b i.e. a0 intense negative Cotton effect --_-. _ 
at29ti~]-iUlO),andaseconii$GiiK6~~~ect 
at229am([d]+14.220).TheCDcurveofR(-)lbhasa 
similar shape with a negative Cotton e&t at 254~1 
([#I-S.zaO) and a positive shoulder at 218nm ([@I+ 
1.880). Althou& the coupled oscinators theory has been 

MI medium sirad group 

L: large shod group 

dlenic acids and hydrocarbonss,‘“‘h’g 0 @on’ this theory 
is not relevant for the interpretation of the Cotton effects 
exhibited by cycloaknic ketones because, first, of their 
cyclic nature and, secondly but mainly, of the presence 
of a carbonyl group conjugated to the propadiine unit. 
The quadrant rule’ suggested for the propadiene chromo- 
phore camlot be extrapolated to allenones, which ob 
viouslyconstituteanotherchromophoric~poup,becauseit 
presents an entirely d&rent electronic pattern. 

The partial kinetic resolution mekP was applied 
successfully to the dlylic alcohols (2). Thus, it was of 
interest to investigate whether or not this technique 
would be appliile to the allenois (3 and 4). The kinetic 
resolution of racemic alcohols (Jr and 4a) was performed 
with (*)a-phenylbutyric anhydride. The resultin mix- 
ture was carefuuy !3epmtd and both residual lllkllols 
(3m and 4a) were shown to be dextrorotatory. Hence, since 
(+)a-phenylbutyric anhydride was used, the residual 
alcohol has the absolute con&uration shown iu structure 
11.” If the allcne unit 6x0 be conaw Yargd than an 
dkylgroup asinthecaseofavinylorethynylunkthe 
con@umtion of the dhols (3a aud 44 should be 
J?aR(+) and Z&S(+) respe&dy. This result is in 
contradiction with ths aforementioned experimental 
obsenatioas which unambiguously assigned the I?&( -) 

invoked to explain the chiroptical properties of some wn to alcohol 4a. Interestingly the optical 
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yields (24%) for the kinetic resolution of the a-cycloal- 
lenols @a aad 4a) are much lower than these usually 
obtained with &l&k alcdfols. This can k? readily ac- 
counted fur, however, if there is only a slight d&fence 
in the steric and ektrotjic effects of a methylene chain 
andthepropadknelmit.. 

In codusion the akdute stuedemistry uf the 
P-cgiCioeJle~S (1) as well as the cycioalbnuls (3 and 
4) ~~n~~~~~w~~of 
tlK! parent suyiic akold (3). Unify* the chirop 
~~~~~~~~w~h~~ 
useful information in many sreas of organic chemistry, 
meet some diiculties when applied to allenic d&a- 
tiVCS. 

-AL 

IR spectra were recorded on a Bkkamnn Acculab 4 
instrument In 6lm or in CC& soln. UV spectra were taken in 
EtDH soln on a Beckmann DBT spectrophotometer. NMR spec- 
cm were recoded at loom tea&-on a-6oMHz JROL PM&0 
stxztrometer. wlth CDC& con&ink TMS as an intemal stan- 
d-d, except for ~~-~ derikives, where CHCI, was 
used (6 Cffcl3~7.24ppm). ~~~~q~~ 
~~~~~~~~~~~~ +o.otppm. 
coupllnll constant& J, expressed in hertz (Hz) are accurate to 
f t Hz; 4 doublet; t, triplet; q. quartet: m, nudtiplet. M.ps were 
determkd with a Btkchi-Tottoli appamtlls and are not cor- 
rected. Mhxwa&yses were done by the CNRS. Lyon. Mass 
spectra ware reeotded on a Varian MAT CHS spectrometer by 
tile “Service da Spectrom6trle de Masse” in Lyon. optical rota- 
tions were determii in Cli$lz soln at room temp. on a P&m 
Rlmcr Model 141 spectropokimeter. GU: analyses were 
obtained on a Carlo Erba hctovap chromrtoqrph, equipped 
with a Carbowax 2OM 10% chromosorb WAW cohmm, or a 
DEGS 23% chnrmosorb WAW column; Nz carrier at a 20 ml/n&~ 
llow rate. Circular dicbroism (CD) curves were recorded in 
~~~~~aJ~3~~~~~~~of~ 
~E~~~ 

2~~~-1~ (3a #Id 4al. The prQaMkl of these 
akehols has been descrkd previouslyl2 from 2-cycloocten-i-al 
~~b-~~~ 3s. Aezw+2.82, [&+9J@7z ih &e-2.7& 

219- . 

(-k2,3-Cyckoaudiea-l-one (la). This was obtained by 
Mnt& oxidakn of 1 by the kno& proesdure.’ CD: Acul - 5.i 
r&A- 18500: A&a + 4.3. r&m + 14.220. _ _-. _ ___ 

(- )-2-C$c&&c~1-o& (Sb). 2&odecen-lol was resolved 
through tbc camphanate ester. as previously dcscribcd for 2. 
cycloocten+ol.’ The camphanate of 2b showed: m.p. lU145’; 
I&-920 (cp2). IR: 1780 1750 172Ocm-‘. NMR: d 5-6 (m, 
W). l-2 (m lPH), 1.05 (s. 3H). 1.0 6, 3H). 0.9ppm (s, 3li). 
(Found: C, 72lo; H 9.10. t&&O, requires: C, 71.85; H 
896%). 

To3g~ia3oomlsrrhyQe~,2.9gamphraateof218in 
1~~~~8~~~~~~~ -w* 
~~~~f~l~~~~~~~~~ 
usual workup, 1.35~ alcohol (2b) was obtalned. This material 
was identical with the star&9 racemic alcohol, except for the 
mation: lalo-77.P (c = 1.5). Bmg of the optically active 
alcohol were acetylated (A&, pyridine at room temp. over- 
night). The NMR spectrum of the acetate in the presence of Ru 
(tfacamhw exhlli a single signal for the acetyl group under 
co&ions in which the race&c acetate shows two signals of 
equal intensity. Dptkal purity of compound 2b is estimated tn be 
at least 95%. 

2$_Cycknmdscadkn-l-ok (3b aad 4b). A mixture contab& 
Zb (1.3p) in 6mlSO% NaDH aq and 4Oml cetykrim&ylam- 
~~~~Ys~.~log~f~~y 
~~~~~~~W~~~ 

for 4u. After uml Work-up. 1.3g (47% yield] 11~11~ 
~~~I.01 n&can-2-ol was klated and shown to be Men- 
tical with the racemic material,2 except for the rotation: [&- 
se ic = 0.5). 

Silylatlon under the usual cot&ions (excess Me&X1 in dry 
pyridirk at room temp. for 3Omin) yields I.41 (88%) of the 
trimetltylsily~ ether I&-Z (c=OA). IR (film): 14W 1370 
125OcsK’. NMR: 3.6 (m. IH), l-2 6, 16HH). 0.2ppm (s. 9H). 
(Foumk C, 4297; H. 6.58: Br, 39.96. C,,HrOB@i requires: C. 
42.21; H, 6.53; Br, 40.20%). 

MOlag~.SSx1O”m)ofthbul~ctberinonh~dethersotn,at 
-~,rmderN~wentrrrted~O.UIml~~Sxl0-’mfMeLiin 

~.~~p~~~~-~*~rn~~was 
q~~~~~~~~~~~~(f~l 
~~~S~~~t~~~rnix- 
~W~h~~~~~H~~~pto~~ 
quantitatively 3b (909s) and 4b (10%). which were shown to be 
identical with the correspondiyl racemates.’ [ah+ IF (c=O.6). 
Alcohols Mb) could not be separated completely from its 
isomer. This mixture was used for the next step without separa- 
tion. 

( - ~23Cyc/oundecaa7en-l-o1te (lb). A soln containing 100 mg 
of the mixture of 3b and 4b in 2Oml CH$!l~ was treated for 5 min 
with 1 g Mn& at room temp. The mixture was llltrated on a silica 
gel column, then cbromato~hed on prepsrative silica gel plate. 
to yield 17mg (18%) of lb showirqj spectroscopic properties 
identical with those of the mcemate. i&-M’ (c= 1.7). I& 
-8#, I&- 12.7. [ah-74.2, [ab-4809 CD: A%-2.48. 

of 631ng (5x lk‘m) of-6 ([cr]oL3O’j and 31Omg (IO-‘m) of 
racemic a-pbenylbutyric anhydride in 1.5 ml pyridii, was stirred 
for lhratroomtemp.Thcn lmlwaterwasaddedwithcnoling 
and the mixture was &red for 1 additional hr. After that time. 
2 ml benzene and 2 ml water were added and the acidity was 
titrated with normal NaDH 11.60111. The aaueous Iaver was 
sepamtd and extracted with ‘b&w, then &Micd -with dil 
aq HCI. Phenylbutyric acid was extracted (benzene). washed and 
dried: [& + 6.55 Esterillcation yield: 80%. Optical yield: 16.7%. 

Kinetic estetijication of cis-2.cyclodecen-l-01 (2b). Following 
the same procedure. 77 ms (S x lO-‘m) of 2b (I&- 53’) was 
treated by 3lOmg a-pheny~butyric anhydride. After hydrolysis, 
titration (N NaDH 1.6ml), and extmction the acid showed I&+ 
3.5’. bin yield: 80%. Dptical yield: 10%. 

Cor&atkm of the ~~ (2) with tk f# f ) - 2-~~ (9) 
(a) 2-Cycloocten-l-al @a). A soln contaking 378~ (3 X 

IO-‘m) of parGaIly resolved ([&-I@ @a). 26Omg (3.1X 
IO-’ m) of diiydropyranne, and a crystal of p-toluene-sulphonic 
acid was stirred for 1 hr at room temp. After addition of ether, 
and IO% NaHCO, aq, the or&c layer was sepamted. washed to 
neutrality dried over M#Dd and evaporated. There was 
obtained 600 mg (95%) of the tetrahydropyranyl derivative of t as 
an oil. IR: 1140 112Ocm-‘. NMR: II 5.5 (m, 2H). 4.7 (nt. 2H). 
3.5-3.8 (m WI, I.5 ppm (m, 16H). 

A soln of 440 mg of thii oil in 10 ml MeDH was ozonized at 
-6lP, After completion of the react.& the solvent was 

evaporated and IO ml of dry THF was added. The resultiwl soln 
~~~~~~~~~~F,~~~~ 
wasrcRuxedfor4hr,antiitk:KIoronidetestwas~~.Tbe 
~~~~~~~~~~~I~~Of~~ 
3360 1140, IlMcm~‘; NMR: 2 broad multiplets (cu. 3.7-3.3 and 
2.1-l.Sppm). The diol ether #a) in f ml pyridine was tosylated 
overnight with 28Omg p-tolwnesulphonyi chloride at 00 under 
stirring. The mixture was hydrolyxed, extracted with CH& and 
the aqueous layer was washed to neutrslity. dried (MgSDJ and 
evaporated. The ditosylatc-cther (78; 300 mg, 85%) was obtained 
as a liquid: IIR: 16tNJ MOO, 117Ocm? NMR: 67.6 (d. 4H), 7.3 
(d, 4H). 4.0 (m 6H), 2.45 (I, 6H), 1.2l.Sppm. lm. 18H)l. which 
was used for the lyxt step witbout pwlkatkm. 

AmixRueof7a(3oo~udlg~in4oml~ydetber 
was stirred for Uhr at room temp. The mixture was’hydrolyzed 
~~w~uR~~~.~~~~~on 

(~~H10.7:3)togiveS(+~~(~):[ob+lSic=- 
0.5). 

(b) tCyciodrrcn-l-d (2b). The same prucalure was used with 
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the akobo~ (-) (2b): [a]‘,-38”. to provide 6b: JR: 3360.1140, 
I I20 cm-.‘: NMR: d 3.5 (m. IOH). 2.M.S oom (m. 2OH). and ?b: 
JR: 1690. i4mx 1180.1146, ino&-1; Nti a 7.8&4ji),7.3 (di 
4H), 4.0 (m, 6H), 2.45 (s. 6H). 1.5-1.2ppm (m. 22H). Reduction of 
7b. followed by tbc acid hydrolysis of the ether group gave 
S( t Mb: [ala t 3” (c = 0.5). 

Kinetic molation of 2.lcy&nonedien-l-d (Jr). A mixture 
of I81 ma (I.31 x IC’m) of racemic k 203 ma (0.655 X 10s3 r) _. _ 
a-pbenylbutyric anbydride (dextrorotary. 81% i.e.) in I ml pyri- 
dine was stirred for Ibr, then hydrolyzed with I ml water. After 
o~~~~hr.lmlwotasndImlbenzeaewmodded,and 
the mixture was titrated with N/IO NaGH (8.45 ml). The orgnic 
layer was separated. wasbed, dried over MgSG, and evaporated. 
The mixture was cbromatoprapbed on a siliiagel column. The 
residual allenol (69mg; 3a) was obtained as an oil: [&+4.1'. 
Esteritication yield: 7i%.OpticaLyicld: 4.2%. 

Kinetic reso/ution of 2.3.cvcloundccdh-l-d (lo). Followim 
the same procedure from lo0 mu racemic 4a, 37.4.mu of part& 
resolved 4a were obtain& [a]“+ om. E!3tmiBcation yield: 
68.5%. Gpticat yield: 2.446, 
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