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Abstract—(5RS, 7RS)-1, 3-Dioxacyclo-oct-5(E)-ene 1a proved to be considerably more reactive in [4+2]-, [3+2]-,

and [2 + 2]-cycloadditions than its carbocyclic analogue

cis, trans-1, 5-Cyclo-octadiene is considerably more
reactive than frans-cyclo-octene,' although according to
force field calculations, frans-double bond deformation
is only slightly greater than for the latter compound.’
Therefore, the main reason for the reactivity enhance-
ment has to be seen in a through-space interaction of the
cis and the trans double bonds, as a consequence of an
unusually short intramolecular distance.’

Recently, (SRS, 7RS)-7-methoxy-1, 3-dioxacyclo-oct-
5(E)-ene [(5RS, 7RS)-7-methoxy-7, 8-dihydro-2H, 4H-
5(E)-1, 3-dioxocine] 1a was synthesized in this labora-
tory.> Four of the five single bonds connecting the allylic
carbon atoms in 1a are shortened by the introduction of
two endocyclic oxygen atoms (standard single bond
lengths are : C-C 1.54A; C-0 1.43A%).

Through space and through bond distances between
the trans double bond and the oxygen atoms are maxi-
mal, thus minimising resonance or inductive effects.

Cycloadditions of 1a and its known carbocyclic
analogue 1b° were compared, seeking insight into the
effect of chain shortening (enhancement of double bond
deformation) on the reactivity of trans-cyclo-octene,

[4 + 2)-Cycloadditions

1a reacted with an excess of 2, 3-dimethyl-1, 3-
butadiene quantitatively in 12 h at 60°.> 1b did not react
in refluxing benzene, but the reaction was successful at
120°. Accordingly, no trace of 2b could be detected,
when an equimolar mixture of 1a and 1b was heated one

1b.

day with a slightly lower molar amount of 2, 3-dimethyl-
1, 3-butadiene at 60°, and the reaction product was then
analyzed by capillary GLC. The analytical detection limit
of less than 0.1% 2b results in a ratio of the reaction
rates k, : k, > 1000 (Table 1). 1a as well as 1b formed the
diels-alder adducts 3 with cyclopentadiene at ambient
temperature, In both cases a mixture of two dias-
tereomers was obtained (methylene bridge above or
below the plane of the bicyclic framework). When the
reaction was followed by '"H-NMR, 1a could be seen to
disappear considerably faster than 1b. When equimolar
amounts of 1a and 1b competed for a limited amount of
cyclopentadiene, no 3b could be detected by capillary
GLC despite the fact that 3b had been obtained quan-
titatively under the same conditions with pure 1b.

(3 +2)-Cycloadditions

The stable 1, 3-dipole mesitonitrile oxide added to 1a
and 1b at ambient temperature to give mixtures of
regioisomers 4 and 5. The regioselectivity of 1a (4a:5a =
10) was more pronounced than that of the less reactive
1b (4b:5b=13). The regio- and stereochemistry of the
adducts 4 and 5 could be established by three 'H-NMR
criteria: (a) The resonance of the deshielded bridgehead
proton 1-H, is a “dd” in 4, a “‘ddd” in 5. J, & confirms the
trans-annelation (12.8 Hz in 4a, 12.0Hz in 4b, 12.0Hz
in 5a, 13.0Hz in 5b). (b) The methyl groups of the
mesityl moiety give two singlets in a 2:1 ratio for 4
(magnetic equivalence of the ortho substituents), but

Table 1. Relative reactivity k,: k, of 1a and 1b determined by competition experiments

enoph1l temperature mode of analysis ka : kb

0
H 60°C glc > 1000
@ 25%¢C gle > 300
‘@CNO 25°¢ tic / W-nmr > 100
Ph,C=C=0 -50 - +25°C tlc / H-nmr > 20
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three singlets of equal intensity for § (presumably res-
tncted rotation about the carbon-mesityl-single bond (<)
The anisotropy of the mesityl group shields the methoxy
group of § by about | ppm.

The adducts 4b and 5b could not be detected by
'"H-NMR or TLC in the crude reaction mixture of a
competition expenment with 1a and 1d To obtain a
better detection limit the main product 4a was separated
by TLC. Sa and 4b. having only shightly different R,-
values were collected together. In this fraction small
signals of &b. constituting about 5% of Sa, were obser-

ved Thus &, -k, is approx. 200. Considering the un-
certainty of the analytical method, a ratio greater than
100 13 stated in the Table.

[2 ¢ 2]-Cycloadditions

Drphenylketene added to 1a and Ib even under cool-
ing. There 15 a comparable degree of regproselectivity (S:1
and 7:1, respectively) The assignment of the regrwo-
chemical configuration 1o 6 and 7 is based on the shield-
ing of the methoxy group in 7 and on the complete
analysis of a 250 mHz-'H-NMR spectrum of éa
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Competition experiments were performed by mixing
the components at -40° or -78°C and smooth cycload-
dition while slowly warming up to ambient temperature.
The 'H-NMR spectrum of the reaction mixture exhibited
very weak signals for éb as well as the resonances of éa
and Ta. The components were separated by TIL.C,
weighed and their purity checked by '"H-NMR. Weight-
and 'H-NMR evaluation of two independent competition
experiments gave ratios (6a+ 7a):6b = 23-34, assigning
k, k. alower limit of 20 {Table 1).

CONCLLSIONS

Inf{d + 2} [3+2]-and [2 + 2]<ycloadditions. 13 is con-
siderably more reactive than 1b. Even under conditions
where pure 1b undergoes clean cycloaddition, the cor-
responding adducts can only be found tn traces or not at
all, when 1b has to compete with la All possible
regioisomers have been observed (and 1solated with the
exceplion of Tb) but no stereoisomer could be detected.
Thus the frans olefins 1a and 1b react in a superfacial
manner.  giving  trans-annellated  adducts  stereo-
specifically

EXPERIMENTAL

All m ps are uncorrected IR spectra Perkin-Elmer 397 'H.
NMR spectra Vanan EM 390, 90 mHz. tetramethylsilane (TMS)
as an internal standard Mass spectra (MS) Vanan Mat J11A,
M0eV Analytical GL.C Swemens Skhromat | with fame won-
ation detector. 90 ml N Jmin as carnet gas. 70 m glass capillary
column. nner duameter 0 28 mm, very thinly coated with Car-
bowax 20 M Preparative Gl C. Varan Aetograph 920 with heat
conductivity detector. 110 ml Helmin as carmer gas. conditions
A 3m YBin alummum column filled with 17% Carbowax/}%
KOH on Chromosord W.AW 60/80 mesh, 180°. injector 2007,
detector 210°, condiions B 6m 3/8in stainkess steel column
filled with 20% siicon OV 210 on Chromosord W.-AW.DMCS
80/100 mesh. 140°, inpector and deteclor 160° Analytxal T1.C
20 20cm glass plates precoated with suica gel &0F..,. layer
thickness 0 2Smm (Merck) Preparative LC. 20x20cm glass
plates coated with 40 g silica gel 60F.\,. o, (Merck) The zones
contuning the ndividual components were scraped off. pul-
venzed. filled in cylindncal glass columns and the compounds
eluted with 100 ml of ethyl acetate Microanalyses {FA) were
performed by |. Radon with the elementaranalysator model
2408 (Pertun-Fimer) 1b was prepared according 10 the hterature
procedure ' Ity punty was checked by capillary-GLC and 'H.
NMR

Crcloaddiions sith 2, 3-dimethyl-1. 3. butadiene

{a) With 1s The reaction and 1s0lation of 1a and its specira
have been descnbed clsewhere *

(b) With 1b The solution of 320mg 15 and 40mg 2. 3.
dimethyl-1. 3-butadsene 1n | $ ml benzened, containmg | mg of
sodium carbonate was refluxed under dry mitrogen for 12h No
cycloadduct could be detected by capillary GLC and 'H-NMR
80 mg I1b. 650 mg 2. J-dimethyl-|. 3-butadiene. 3 g benzene and
1 mg of sodum carbonate were degassed and sealed under
vacuum 1n a duran-D50 ghass ampoule 1 was dipped into an ol
bath that was held at 120" for 12h The ampoube was chilled.
opened and the cycloadduct 23 (765 mg) was solated by pre-
parative GL.C [condition A, 1,,, (min) 1B (3 8), 2 (26.6))

{1rH. BtH)2c-Methory- 10, 11-dimethyl-bicyclo{6.4.0)dodec-10-
ene (2b) showed 'H-NMR (CCL) 8325 (s, JH, OCH,). 290 (m.
TH. 2-H) 10-235 (m. 22H) IR (CCL) 2978, 2925. 2820, 1444,
1094cm " MS mie 2221986 (M, calc for C,\H, 0. 222 1984),
190 (M°-CH,OH). 120. 119 (base peak). 107, 105

tc) Compenion 288 4 mg (2 0mmol) la. 281 Omg (20 mmol)
1b. S04 mg (11 mmol) 2. 3-dimethyl-1. 3-butadene and | mg
NaLO.in 2mi C.D. were warmed to 60° for 14 under nitrogen
Analysis was performed at 140° by capillary GLC. t,,. (min) 1b
(6061 1a 17 47). 25 {1332 not detected). 28 (202%)

Crwcloadditions with ¢ yclopentadiene

la) Wirth 1a 90 mg 1e and one drop of TMS 1n 2 '"H-NMR tube
were diluted with the necessary volume of CCL, An excess of
freshly distilled cyclopentadiene was added and the tube was
allowed 10 stand 12h at ambeent temperature A "H-NMR spec-
trum revealed the complete disappearance of 1s Capillary GLC
(140°) indicated the formatson of two cycloadducts Je with
similar 1, 1503 min (43%). 1563 min (57%). that were punfied
by preparative GLC (condiion B) (IrH, 2cH. !tH, 10cH)-8t-
Methory 4. b-dwozatricyclol8 2 1.0°*Jtndec-11-ene and (ItH, 2tH,
% H. 10cH-8¢c-Methoxy 4. 6-dionatncyciof8 2 1 0° “Jindec- | 1-¢ne
{mixture) 30 showed "H-NMR (CCL)- , $80-6 36 (m. 2H. LI,
12.H. 450475 (m. 2H, S-H}, 3 50410 (m, 2H. 3., T-H). Y 16
J46 im+s 4H. 8-H and OCH,). 276-316 (m. 2H. ¥ T-H),
203273 (m. 2H, 1 10-H). 163-215 (m. tH. 9t-H and 2t-H).
073153 4m. 3H. 13-H, X and 9c-H) IR (CCl} 3053, 2930,
76 2816, 1565 (w), 1452, 1334, 1230, 1158, 1120, 1089, 1013,
1033, 1011, 934, T20cm ' MS: mie 210 (M), 135, 113,91, 84
(base peak). 83. 69 66 (Calc/foundr C (685%/6820). H
(8638 52%)

(b) With Ib The reactsonof Ih withanexcess of cyclopentadiene
in CCL was incomplete after 12h at ambient temperature After
36hr Ib had dusappeared completely Capillary GL.C (140°) in.
dicated the formation of (wo cycloadducts 3b with simdar ¢,
1018 min (S47%), 1037 min (4% 3%). punfied by preparative
GLC condiron Bt (1tH. AH. %H, 10cH)-3t-Methory-1ncy-
clo[82 10 "lindec 11ene and (IrtH. XcH. SH. 10cH) -
Methoxy-tncycho[8 2 107 *|tndec-11-ene (minture) b showed 'H.
NMR(CCl) 8§ $854627(m, 2H.11., 12-H), 3 26 (s. OCH, minor
somer). 322 (s OCH, main 1somer). 223-30) (m, JH), 07-20
(m, WH)Y TR (CC1) M2 2930 2867 2845 RIS, 1966 (w), 1458,
1441, 1335, 1196 1094, T17¢m ' MS mie 206 (M"). 174 (M-
CH.OH), 139, 9779 67, 66 (Calc/found) C (81 50/8108). H
(10 78/10 67%)

(¢) Competitton 6 10mg (2 19mmoll 1a and W Nmg
2t9mmol} 16 were mized with the solubon of 13 20mg
(20 mmol) cyclopentadiene 1n ¢ ml CCl, and allowed 1o stand at
ambeent temperature under nitrogen for 24h Capalary GL.C
indicated the exchusive formanon of 38 3 could not be detected
even in lraces

Cwcloadditions with 2, & - tnmethvidenzomitnlonde ( mesiton:
tnloxide. MN(Y')

(a) Wirth 1s 290 mg (! §mmol) MNO was added 10 1the «ce-
cooled solution of 247 mg (1 Tmmol) 1a 1n 1OmI benzene The
solutron was shaken and allowed to stand at ambsent temperature
for $h TLC wath eluant benrenc-ethylacetate (95 3} gave three
spots MNO (R, =079, Sa (023). 48 (016) The solubon was
concentrated 10 I ml e 1acwo and separated on 10 LC plates by
double developmenl with benzene -ethylacetate (90 10) The
lower 7ome had a width of approx | Scm and contaned the main
product &a (360 mg), the upper zone (0 $ cm broad) contained 4b
(37 mg)

da was shaken with warm cther, the yellow suspension was
cooled and decanted The colourless sold was recrystallized
from chloroformipentane at -30° (1rH. StH)-11-Meutyl-Tt.
methory-10-27a-3. 5. S-tnoxa-bicyclo{6 } Olundec-10-¢ne (4a)
showed mp 100", 'H-NMR (CDCI,) 4690 (s. 2H. meutyl-H).
4671dd.),,=128H2.J.4=75Hz 1H. 8H). 4.65 (AB-system.
Haal <6 THz 2H. 4., € H). 362 (s, JH. OCH,). 3 $0-42¢ (m.
6H), 226 (s, 3JH, p-CH.. 223 (s, 6H. 0-CH,) IR (CCL) 29%.
2930 Y882 1609 (w), 1453, 1170, 1121, 109%. 1033, 936. 868,
80cm ' MS mie 30516276 (M°, Calc for C,,H,NO,
305 16269). 246, 244, 200 {base peak). 172 138 75, S8
(Calc/found} C (66 86/67 02). H (7 5977 63). N (4 5914 62%)

{1tH. StH )} Mesityl-7. (-methory-10-aza-3, $, 11-1noxa-bwy-
clo{6 3 Olundec-9-ene (Se m p 140" from CHCl,-pentane a1 - 30,
H-NMR (CDCl,) 8 688 (s. 2H. mesityl-H), 4.59-302 (m. 3H.
1. &, €-H). 410 (8d. ),,>120Hz. J-,= 5 THz. IH. 3-H),
297400 (m. SH.2-.7-. 6.6, 7-H). 267 (s JH.OCH\). 231 (s.
JH. CH,). 2.27 (s, 3JH. CH.). 2 23 (s, 3H. CH)) IR (CClL) M),
2884, 1610 (w), 1453, 1268, 1215, 1169, 1130, 1093, 1030, 996, 942,
296870, 851cm ' MS mie < 305 (M°). 274 (M -OCH,). 213,
202, 201,187,158, 91, 84 (base peak), 69, 58
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tb) Witk 16 22g (136 mmol) MNO were added to the xe-
cooled solution of 20g (14 3mmol) 1b 1n 30 ml benzene The
solulion was shaken and aliowed 10 stand at ambwent temperature
for 1Sh TLC with the eluant benzenc—ethylacetate (99:1) gave
the following spots umdentified (R, » 0 93). MNO (045). S»
1032). 40 (024) The solvent was removed o sacuo and the
residue dissolved n petrol 310 mg of MNO crystalhized at - 30*
The supernatant solution was decanted ans separated on 0
preparative LC.plates with the eluant benzenc-ethyl acelate
99 1) 22tg 4band 070g S were obtamned and recrystalhized
from chloroform-pentane at  30° and - 78°, respectively

(IrH, 8tH) - 11 - Mestyl - 71 methory - 10 - ara - 9 - ova - bicy-
clo[6 3 O)undec-10-enc (4b): m p 104° showed 'H-NMR (CDCI,)
691 1y, 2H. mesntyl-H). 4631dd. J.a - 120H7. J-a=TSHs IH.
8H. 353 (5. JH. OCH,). 316-380 (m, 2H. )., T-H). 2.27 (5. }H,
p-CH. 222 (3. 6H. 0. CH,). 1 06-2 06 (m. 10H) TR (CCl,) 29722,
853, 1609, 1460, 1443, 1373, 1198, 1107, 1089, 896, 868,
850¢cm ' MS m/e 301 2044 (M, Cak for C,,H.-NO. 301 2042),
86, 200, 172, 148, 119, 91, 1 (hase peak) {(Cak/found) C
(A 2177490), H (9039 02). Nid 65/4 1%

CIeH BtHE- 11 - Mesityl - 2¢ - methoxy - 10 a2a - 9 oxa - bicy-
clol6 Y0Jundec Mcne $B mp 111 showed 'H-NMR(CDCl) &
687 (s. YH. meutyl-H). 436 (ddd. J,,=130H2. J.,=96H2,
Joaz3THz IH. 8HLY47(dd. J,,=110Hz.),. =96 He. IH.
1-H). 305-338 (m. IH. 2.H). 264 (s. JH. OCH... 231 {3, 3H.
CHO. 228103, 3H.CH)L 222 (s, 3H. CH. 1 10-~ 210 (m, 10H}

IR (CCl,) 2922 285%. 1609, 1458, 14441378 1321 1193 1107,
1089, 940, 900. 878, 866, 8%0cm ' MS mie 301 2057 (M". Calc
for C..M..NO. 301 1042). 286 189, 188 (base peak). 187, 160,
159158 144, 9171 (Calc/found) C (787178 7%). H (9 03/9.08),
N (4654 58)

(¢c) Competition 483 69 mg (3 00 mmol) MNQ were given to the
icecooked solution of 466 I8 mg (3 23 mmon) ts and 432 7S mg
(3 23mmol) 1b 10 10ml benzene The solution was shaken and
allowed to stand 2 days at ambuent temperature TLC indrcated
the preseace of 4a and Ss 4b and $ could not be detected
Volatike components were removed at 60°/10 * torr The remain-
g solid (892 mg) was separated on 6 preparative [.C-plates with
eluant benzene -ethylacetate (92 8) 773 mg 4a and 91 mg Sa were
oblained The 'H-NMR spectrum of the minor fraction showed
that it contained approx S% of 4b and 9% of S8 Thus 859 S mg
of 1a-adducis and 4 ¢ mg of 1b-adduct were oblained

Crcloadditions with diphensiketene

(a) Witk Ya First run 604 2 mg (4 19 mmol) 1a were added by
synage to 1000g (5.15mmol) diphenylketene al - 78° under
nitrogen The reaction mixture was allowed 10 warm up tlowly 10
ambient temperature The viscous yellow o1l was dissolved in
¢thylacetate and methanol was added unlil the solution became
cloudy At - 30" colourless crystals separated and were fitered.
washed with methanol and dried in vacuo (832 Smg) Recrystal-
hization from chloroform-ether at  30° aflorded pure 6a. mp
134 (1rH, 8tH»t-Methory 10, 10-diphenyl-}. S.dioxa-bicy-
clo[6 2 0)decan-9.0nc (6m) showed 'H-NMR (C.DJ2OmHr1 §
683747 (m_ 10H), 441 (AB.system. J 4l =63Hz 2H. 4. 4.
Hi V92 1dd. Ja - 110Ky Jo - =4 %H7 TH &-H) Y80 (1
Jiae) ,=98Hz IH, 8H), 366 idd. ) =11 H2 J.. =
43H1. 1H. 2cH), 343 (dd. J = 11%H2 ), ., =61 Hz IH,
2H) 3)I8 (s JH. OCH,). Y 281ddd. )., .=« 110Hs J., =98 Hs,
Jo-=4SHL IH. THYL 318t S a2 0 - 2 10 O Hy TH. 61-H),
Y12 4ddd, 5,4 =98H2. J, ., =61H2 J,. =43Ht IH I'H)
Assignments were controlled by double resonance caperiments
IR (CClLt Y080, W0%%. 3022, 2930, J8R0, 2829, 177, 1598, 149
1444, 1185 1115, 1084, 1067, 1026, 700cm ' MS mie = 388 (w.
M), 308 (w). 20¢, 19Y (base peak). 192,191, 16¢ 11%. 103 91. 8%
(Cakcfoundr € (74 S173 48), H (6 896 8T

Second run- 485 Tmg (2 S0 mmol) diphenylketene were cooked
at -45° under mtrogen The solution of 37% | mg (26 mmol) 18 1n
S00 x| benzene was added dropwise The cooling bath was
removed and the sohd reaction mixture allowed to thaw The
deep yellow solution became pale when standing overnght at
ambient temperature Volatile components were removed at less
than 100° hath tempetature at 0001 torr The ressdue was dis-
solved 1n chloroform and analyzed by TLC ibenzenc—cthyl

H Jinpaatia

acetate 92 8. R, 6a 018, 72 026) Preparative separation was
performed on 6 LC plates with the same eluant 448 mg of 6e and
69mg of Te were oblained 7a was recrysiallized twice from
chloroform-ether at - 30°

(ItH,  8tH)}Tt-Methory-9,  9diphenyl-3,  S-dwxa-bxy-
clo[6 2 Ojdecan-10-one (7s) showed m p 155", 'H.NMR (CDCl,)
8 700-775 (m. 10H). 470 (AB-system. J,,=66Hz. 2H. 4.,
4-H), 317410 (m, 6H), 324 (s, JH, OCH,), 295 (ddd. J,, =
100H:z, J.:. 266 Hz, j. Ledl Hz. IH. 1-H) IR 1CC|J 3060,
3022, 2938, 2884, Y824, 1777, 1600, 1494, 1447, 1236, 1153, (111,
1082, 1030, 941, 703cm ' MS- mie 3381501 (w. M". Cak for
C‘-H:r(]a VRISIR). 298 223 1118 base mlh CH.O =CH-
CH=C(Ph),, Cak for C,H,.Q 223 1123}, 208, 191, 16%, 91, 3
{Calcifound) C (74 §3/74 46). H (6 5%/6 $8%)

(b) With 1d First run 3 1g (16 mmol) diphenylketene were
cooled (-45%) 12g (86 mmol) 1b were added under dry mitrogen
The inner temperature rose quickly to +30° After the exothermic
reaction had ceased. the mixture was warmed to 60° for | h A
'"H-NMR spectrum of the resulting viscous orange ol showed
two methory singubets corresponding to the ¢ycloadducts éb and
To in aratwo of 45 1 The excess diphenylketene was removed
with short path distillabon at 10 "torr (70-120° bath tem.
perature) 123 g of &b crystallized from an ether-pentane solu-
tion of the resrdue at - 30" After three additronal recrystal-
hizations ([rom methanol it melted at 96*

(ItH, 8tH)-%-Mecthory-9. 9-diphenyl-bacyciof{s 2 Ojdecan- |0-
one (6d) thowed '"H-NMR (CDC1.)- 8 6 90-7 47 (m. I0H). J 42 (5.
JH, OCH,). 330-370 (m, 2H. | . 2H) 287 1d. ), =),
1 1Hz )y y=36Hz 1H. 8-H). 080-2 24 (m. 10H) IR (CCl,)
3082, 3060. 3030. 2980 (sh). 2933, 2857 2828, 1777, 1601, 1496,
1462, 1448, 1108, 1090, 1023 tsh), 718 {sh), 704 cm ' MS. mie )34
(M), 302 (M"CH,OH). 274 (hase peak. M -CH.OH-CO), 217,
204, 193, 180, 167, 165, 115, 91_8S 1Calc/found) C (82 60/82 86),
H (T84T 89%)

Second run 3 48¢ (18 mmoli diphenylketene were added to a
solubon of 126g (9 mmol) 1b 1n 10ml benrenc. cooled 1n xe
The solution was allowed to stand 12 h at ambrent temperature
The solvent was remosed 1n vacuo and the revedue way analyzed
by '"H-NMR (6 To =7 11 and by TIL.C (benzenc-ethylacetate
928 R, 60 0.48. T 0 7%) Preparative separation was performed on
10LC plates with the same eluant 2 294¢ &b and 03071 ¢ of
crude O (24% aromatic impunty) were obtained Several recrys.
talhzations of the latter fraction from methanol did not afford
pure T

(ItH, 81H)-2c-Methoxy-10, 10-diphenyl-bicyclo[é 2 O)decan-9-
one (T0) showed 'H-NMR (CCl,} & 630-788 (m_ 10H). 302 (s,
H.OCH.). 265-327(m, YH. 1., 2. 8.H). 080-2 07 (m_ 10H)

(<) Compenition Fust run  The solution of 42267mg
1293mmol) Is and 418 $7mg (2 % mmol) Ibin $00 u] benzene
was dropped within $mun 10 489 60 mg (2 52 mmol) of diphenyl-
ketene, cooled to 40" The cooling hath was removed and the
swlbd reaction minture allowed (o thaw and 10 stand at ambent
temperature (12h) Volatile components. contaiming 1b and 1a 10
the ratio 2 | ('"H-NMR) were remosved at 10 “torr (- 60" hath
temperature} The residue was separaled on 6 1.C plates (hen.
renc-cthylacetate 92 8) 448 Smg 6a. 90 " mg Ta. and 23 I mg 6d
were oblained

Second run The solution of 42267 mg (2 93mmol) Is and
414 T mg (296 mmol) 14 1n ¢ ml of »-pentane was cooled 1o - 78°
under mitrogen 489 60 mg (0 Y2 mmol) diphenvlketene was added
dropwise The mixture was allowed 10 stand 12h at ambuent
temperatute Work-up as abore afforded 330 2 mg 6o 64 4 mg Ta.
and |1 S mg &b
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