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Interest in the chemhy of hakw+nebascontiauedat 
high kvei since ~&&D&ME was qtorted in 1!84.” 
Intbeafeaoforganksynthais,aubenesbavebeen 
utilii very e&cthely for the coastfuctkn of cycb 
propane ring system8.a 

Despite the wealth of experimental data accumulated 
ontbektertopk&ingpast&atde,itispertineatto 
Dote that only a limited number of exampk8 of carbene 
~~~~~~~ofu~~nyl 
q&ems bps been observed. 

l8e tlrst exampks of the ~yntbeaia of adihoro- 
cyclopropyl kc-tones by &ition of diiIuorourbene to 
!woidaleoone8anddkooneswercreporkdseveral 
yearx ago? Conjugated carbonyl system8 appear a pAwi 
to be relatively poor substrates for attack by the ekc- 
trophiIic &ifhonwrbeae specka sioce the nuckopbilk 
ctwacter of tbe enone double bond is conshrably 
reduced by ekctron &bcahtioa with tbe CO group.” 
Neverthekss, Beard et ai. have reported the reaction of 
diauorocarbene specks with tbc ekctrondefkknt dou- 
Me bond of some cnoae and dknone systems.’ 

Our gcaefal iatercst in iluorocarbent chcohtry kd us 
to &ermine the fate of various tuuawwd #squiter- 
penic kctoncs upon exposure to a huge excess of 

tcoatrlbotioa No. 4M from tbc lnahuto de Qufmica, U.N.A.M. 

bduorocubcne” alld to study the nature of tbe 
~u~f~~. 

The Ihocahene, gcwmted by pyrOrysis of tbe 
aodium salt of cbkfodill~ a& in aprotic 
solventssuchasdi#yme,hanah!!adybeenutiliito 
syntbetixe sesquiterpenk dilluorocyhpropaw lsctows 
as well aa the correupoading bil- and trisdiduomcyclo- 
propanc aciducts. When peruvinin‘ 1 was reacted with aa 
excess of diim ~*~2~~~~ 
t$mniniu$ if approximately 50% ykld (Tabk I). 

dhwomhmwasdewtedbytbe 
abuencc in the NMR spectrum of the exocyclk metby- 
kne signals. Instead, a multipkt a&ned to one proton 
of the cyclwopane mcthylene & at b 2.1 ppm. 
~~~p~~~H-7~~~m3.4inl 
~~~~~p~n~~~~d)~f~rn 
5.2 to 5.04 ppm, with moat other sign& remaining simikr 
totho8einthestartingmaterial~T&product2exhii 
inthcmaasspectrumthemokcularionpeakatnJc356 
and the succeaaive loss of fragments CHrC+ (mle 314) 

and CHrC& (de 2%). 

ii 

! 

From tbc thermal beatment of anhydmpartbenin’ 3 
with four quhknta of a 4W aolutioa of sodium 
chbrodillwoaceh& in anbydrour diglyme for periods 
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Tab& I. 

‘Ii Nbm CDcls Cal 

2 

4 

5 

8 

7 

8 

10 

11 

12 

225 
e (2453) 

297 
sw415) 

240 
E (3411) 

270 
t(443Sf 

219 
of2471) 

270 
e (44SO) 

238 
c (33B2) 

211 
c (llB8) 

261 
e(3580) 

1.00 (s, Il-Me}, 1.08 (d, J=&S, IS-Me), 2.17 
(a, WC), 4.9 (d.d.4 J=4,7.5, 11, H-8). 5.04 
(a. H-4). 2.88 (m, H-7). 

l.a{s. 14-Me). 2.0 (~,II, lS-Ms1. 2.5 (Q-C&, 
pad 7-CH), 2.13 fm. H-8, H-13). 4.56 (d. J=6. 
H-61, 6.01 (d. Jlb.5, H-3). 8.1 (d, H-i,. 

1.36 (t, Jml.51, 1Wd0, 1.54 (a, ll-Me), 1.65 
(m, H-8 y H-Q), 2.14 (m, H-13), 2.38 (m,H-7). 
4.84 (4 J=7, H-61, 6.3 (d, H-3). 7.25 (d, ~16.3 
H-2). 

1.50 (t, ‘J;,r’2.5, 15-MO), 1.82 (a, l4-Me), 1.25 
(m, H-Q), 1.72 (m, H-8),3.07 (m, H-7). 4.59 
(d, J=6. H-6). 5. S4 (m. J-.=2- 5. J*,r=l. 6 H-Z), 
5.62fd,J*l.S,H-13), a.lQ(d,d %+,=4.SH-3). 
6.27 id, J-2 H-13’). 6.42 (d, d J172.5, 74, OCHF,). 

1.46 (1, J=2 Hr lS-MC), 1.56 (~,14-Me), 3.57 
(m, H-7), 4.93 (d. J=6, W-6). 5.8 (d, J-l.5 H-13). 
6.26 (d, J=2, H-13). 

1.53 (t, 512.6 15-&W), 1.65 (s, ll-Me), 2. I6 
(m, 13 H). 2.45 (m, H-7). 4.6 (d, J=S. 5 H-6) S.SB 
(m, ‘J”,rf 1-S. H-31, 6.2 (d,d Jr2.S ‘J+r=4.5), 
6.45 {d,d. Jr,q=72. 73. OCHFa). 

1.06 (8. 14-MS). 1.25 (d. J=6 lS-Me). l.B(d. d-d. 
J, 2, i.6. 12 H-Qi. l.Q3 .(i, OAc), 2.4~(m,~~ki3,~ 
H-lO,H-@‘),3.06(d.d,d, J-2,3,10, fi-1),2.8(b.d, 
J.O.S.7 (H-7). 4.93 (d, d,d. J=2.6,?. H-81, 5.06 
fd, J=O.S, H-6). 6. OS d, d J=3.8 H-3). 7.7 (d, d, 
J-2 H-2). 

1.06 (a, 14-A&e), 1.3 (d, Jm6.6 lS-Me), 1.91 (m. 
MC). 2.62 (m, H-3, H-10). 4. @3 (d, d, d, J=l. 6, 
6.6, H-S), 4.Q3(d. J=l.SH-6). S.Q?(q, J-1.2. 
??-2). 

1.16 (m, 14-&W, 1.30 (d. 3.7, 15-Me), I.94 (0, 
CMc), 1.66 - 2.4s (XXI, H-Q), 2.90 (m, H-10 J = 
4, V.S.5~2.7S). 2.64 (m, H-7). 4.87(m, J-3. 
8.8, H-6). &16(d, J-S. S H-6). 6.47 (m, &_~2. S 
‘J,,,’ I.!!), 6.67 t, H-2, 6.2V t. *Jr_*= 73,OCFl&) 

: 13.3. 

- 163.S* 

+ 29.6. 

+ 660 

+ 70.2* 

- 81.6. 

+ 6l.S. 

+ 33.3’ 

of 15 mill we lntve koktcd the foilow~ 3ve product& 4 

(ax)* S(l%) and traces of 7 and 8. 
Tbeykld0fproduct85,6and8canbe6ubsblatially 

improved by alii mod&&ion in the mcthyknath 
procedw 1-61~ by add& the nrscat, pnviwrly 
dissolved io cold dig&me, to 8 rcauxiog diglyme solution 
of the aflbydroporhnio. unfortwmtely, such treatment 
results as well on the raiucth of the relative yields of 
tbcrelnailhgproduct$. 

Product4sllowstbemokcularioopulka!nJc294 
~~tHN~~~~~~of 
exocyclic metbylcue prototuh thus wgguthg that 
monocarboihorination occura at tbia doubk bond. 

ho- the minor cowtitwnts we have further 
~~S~~~~C~ 

~~~“~~~~~~~~~~~~0~ 

physicel 8Dd spectnwcopic prophe& ia perthkr, 
wlIereasincompoundSthc15-Megroupbaecaasa 
fluorirae-coupti triplet (‘JHP = 1.5 Hz) at 8 1.38 ppm, the 
vinylii protons H-3 and H-2, appear catered at 6.3 (d, 
Jss = 6.3 Hz) ant-l 7.25 ppm. respectively. For homer 6, 
bowever the signals for the exocyclic lncthykae gmup 
remain at 5.62 (d, ‘J,_,,= 1.5 Hz) with an additional 

doubktofdoubktat&42ppmsbowiogtbe&mcteristk 
txupliug coostants (‘J,,=72.5 Hz and ‘Jw=74Hz) 
for the -ocHF* groupingU 

Moreover, in th latter case the two vinylic protons. 
H-2 and H-3, nppear centered a! 8 6.19 (dd; Jzs = 2.5 and 
‘Jbp=4.5Hz) and 5.54ppm ftd; J-=2.5 and 
sJ L9= IS Hz), respwtively, with the w&thyl group 
now showing at 1.50 ppm (1, 4Jw_p = 25 Hz). The obser- 
vedmult#kihareingoada@x!ementforstnwturc6 
since the cwpliao is very aimikr to rll8t previously 
reported by Popper at 1” Its UV spectrum (A- 
27onm s 4435) supports as well the propoued structure 6. 

We feel that the most probabk route to compounds 6 
and8isaasbowninScbemel. 

Inspecthnofthe’HNMRspectmofadductsSand6 
~V~~~~S*~S~f~~~l~~ 
proton resommces thus suggc&g the la, 1Oa sterw 
cbemisby io S and tbc Pa, lop! atereocbemisay io 6, 
8ioceforeitberthe1&10@or98,10Bconfi%urationawe 
woukl expect a splittiorr of the 14-Me sigoal by loog 
raage coupliap with fluorine.“*‘z Similar sterwcbemical 
~n&mtions can be invoiced for compounds 7 and 8 
(Table 1). 
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reunteto~~Hx,d.doubkc;t,bipkt:q.quu(ct:dddouWct 
ofdaubkt;dd,d,&ubktafde@xtddoub&++ipkt. 
Tbemuxxpaawaeobt&dwitllrHii 
m&l BMlJdD xpecmmm.TkwereperfonnedwitbdBapl 
OF-W (Merck A. 0.. Germany). We widt to tlmak to Mr. No6 
Boxa and H. Bojbrgwr. frm Inxtitao de Qufmia, U.N.A.M.. 
forthefB.UVmdmxuxpecmldetermiaatim.ToDr.A. 
BomodeViv8rforxupplyi~w&hrnmpttofbdemt&.We 
arein&tedtoR.L!36nckxfmmFacubddeQufmica 
U.N.A.M.. for hix advice in prepuiq the maam+. 

cMndpnnudwuforth8rofdillrpnmrkrrrtodv 
rcrqvltapak-*-~~~*~ 
(4u)afxaliumc~ 
batedatte#uxforumin.Tbemixmewnamkdmdiusoate 
cncxfwtlm8liqtK&oftbcaltwerendded.Therwtion 
prolmrwrrnbonimdbytk. 

Attemptxtoimprovettteyieldbyimsrdrlcalmtkamoamt 
ofmgn(ortbebCrtiplp&dwereu~N~y. 
xftera&litbnofrtotalof~eqtd~oftbexodittmp)l 
totbemixturenoubt&8lpm#euw8xobmmed.Tberead- 
tingmixturewax6ked,tbrxohMltteva#omd8ndtbekown 

~mG~~3Mdtbe-uf 
hekmw9wteprepaalbylitmtmarstsodr. 

~ykRUfiMOf~~(lI.~~oQ 
1.223mg(0.72mmd)md~tul(4aluiv)ofsudiumdjlYQOCb- 
lamacemindry~ymewerehatedetre6uxfor15mta. 

Themctimwaxcookdmttkmo&tiq~thtr 
furtkraddSonofJmlofxaltwune&d. 

Aftcrwortupll1py(4096~yidddZwenobbh#d.m.p. 
I Iblll’. IR v, 3ola lrn 1710.1730. Mm. MO. 12mcm-‘. 
Mess specmm 356 (IA’). 314, 296. 281. 215. 17s. 149, 109, 197. 
43. C,,H&Fa requim: ml wt: 3% (Faaad: C. 6459; il. 6.11; 
0.2242; F. 19.82. Cek. C. 6Om H. 6.19: 0.2221: F. 1067%). 

vmlodtim0l.e 
cbkroda~cdn(4loinxubyddidymewudQdto 
lwottu(4wol)d3iodidyme.Artwtbewaalprocahm,tbC 

M-4 SbLwr m.p.- 193-w, IB I, 3926, I770.1690, Is46. 
1445.1365 Cal-‘. Maxa mectnm 294 m+1279.25l. 187.185J. 172. 
I59,145,117,65,5S. C,&O,F~ nsl;ia;: ml wt: 294 (Fonad: C, 
65.40: H. 5.45; 0. 16.15: F. 13.0X Cak.z C. 65.30; H, 5.44: 0, 
16.32: F. 1292%). 

compouod 5 ihow m.p. z&m Dt v, m, 2m 2915. 
Ins. 1712 ma 1215. yur rwetrpm 344tu+, 329.324 3001.281. 
175. -157. -145. il5. 65. 55. k,,H,,O,F, -&&es- moi wt:- ti 
(Finmdz C. 9.17: H. 4.85: 0. 13m F. 22.19. Cak C, 59.9.30: H. 
4.65; 0.13.95; F, 2210%). 

compound 6 dva n&p. 116118@, IB v, 3&25, 2m 1765, 
1620. IfiJ cm-‘.-ku xpktrum 344 (M2 329,315.29c 265.223. 
197. 171. 147. 109. n. 65. caodb b d r(: 344 
(Fok b. 59kt9: ki. 4.k 0. ii.36 l? ?2.3$ Cak.: C. 5930: H. 
4.65: 0.13.9s: P. 22.10%). 

compound 7 abwx v, 3tm 1740.1220,759cm-‘. Mxxa 
spectrum 344 (M*). C,,H&F, requira: mot wt: 344. 

CmpouBd I giver q .p. 104-I0.v fmal l~~-kxane. IB 
v, 3015. 1770.1610. IYS. 14SO. 1440, fllocm-‘. Man xpectnm 
394 m.379.366.359.344.31~. 109.77.6s. c,pmi nwdtt3 
mol wt: 394 (Found: C. 54.90; H. 4.16 0.12.93: F. 28.91. Cdc.: 
C. S4.82: H. 4.07; 0.1218: F. 28.93%). 

tuiwuplnikd~~tk.Tbi,Iloaolaethykardoa 
dardsubcbM11md15. 

Compaad IO a&w8 m-p. I&5-IW, IR v, 3010,29&O. 17lHJ. 
174s. 1710. 1% 1230. Man spectml 354 0 312. 294. 279. 
235.221, 173.135.124.%. 65.43. C,,H&,Fz requim owl wt: 
3M (Found: C. 61.12; H. 5.57: 0.22.72: P. 109. CI.: C. 6l.Ol: 
H, MS: 0.2260; F. 10.74%). 

‘I& d&mom dmivatb II givex tap. 161-K?. lR v, 3100. 
m Ino, l7so,l740, Mso, l3n Md ?50&‘. M88x YpaNal 
354 06’) 312,294,284,266,224. 124. 109.91,43. C&&S 
reqdru; mol wt: 354 (Found: C. 6052; H. JAR 0.23.09; F. 
lO.Bl. Cxk.: C. 61.01: H. J.65: 0.2260: F. lO.lyIcL 

Tim t84rhio dciivih u ibmi lip. 1474w. IIt vu 
3100,29$& ml, 1745,l4~ 1370, ma. Mu, xpwmm M4 (Id+), 
344.329,279,174. in 157. ru. itn, 77.43. cam, e: 
mol wt: 4Q4 (Found: C. 11630; H, Sd: 0.19.70: I’. 18.95. Cxk.: 
C. 5643; H. 4.w 0.19* I’. 1881%). 
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