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work and for the apparent enrichment of a mixture in Ta by distil-

lation previously reported by this group.36

Reduction of an 80:20 mixture of Ta and 7b with LiAlH, in

diethyl ether (Reaction 2-1) gave an 80:20 mixture, 10a and 10b,

REACTION 2-1

Me Me
LiAlHg o
---—S'i-Cl Si~H
Me F\lde
A A9,

respectively, the two isomers of 1,2-dimethyl-l-silacyclobutane,
as determined by glpc. Similarly, reduction of a 60:40 mixture of
7 gave a 60:40 mixture of ig indicating the reaction is
stereospecific.

In order to determine the stereochemistry of the reactiom,

10a and 10b were separated by preparative glpc. The structures of

the two isomers were assigned from *H and *3C NMR chemical shifts
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(Figures 2-1 and 2-2). No attempt was made to judge the relative

Figure 2-1. n (underlined) and 13¢ (in parentheses) chemical
shifts for cis- and trans~-l,2-dimethyl-1-
silacyclobutane, in CDCls relative to TMS.

stabilities of silacyclobutane conformers. The ring is known to be
puckered but also to be flipping extremely rapidly on an NMR time
scale.®®537,38 7Tn many substituted cycloalkanes substituents exert
an influence on the chemical shifts of protons on an adjacent carbon
that is stereospecific and greater when the substituent and proton
are cis to one another than when they are Ezggg.ss Methyl groups
generally show the effect of shielding cis protons on adjacent

carbons , %9743

and in the case of the trans isomer, 193, shielding
of the proton on Si by the cis Co-Me gave rise to a resonance at
substantially higher field (8 4.42) than the Si-H of the cis isomer
(s 4.75). Also, the Si-Me and Cp-Me protons appeared at a higher

field (slightly, but consistently) in the cis isomer. The proton



FIGURE 2-2.

1H NMR spectra (100 MHz) of trans- and
cis-1,2-dimethyl-l-silacyclobutane in
CDC1s.
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on C> could not be resolved from the other ring protons so that no
useful coupling constant data were available, nor could a nuclear
Overhauser effect be determined. On these bases, 10a was assigned
the cis structure and 10b the trans structure. The stereochemical
assignments were confirmed by 13¢ chemical shifts for which a
reasonably close analogy to the present system exists in a study of
methyl-substituted phosphetanes.%* Steric interaction between the
methyl groups of the cis isomer gave rise to resonances at higher
field for both the Si-Me (6§ -7.0) and the Co-Me (§ 15.6) relative
to the SiMe (6 -2.3) and Cx-Me (§ 17.3) of the trans isomer. This
high field shift was also observed for the Cy resonance of the cis
isomer.

Free radical chlorination using CCl, and benzoyl peroxide

was carried out on 1Q0a to give Ta (Reaction 2-2). The reaction was

REACTION 2-2
Me CCla o Me
........S'|__H 82202 ___Sli_c'
Me Me
19, 7

greater than 95% stereospecific as determined by NMR. Similarly,
10b gave Tb. Since this reaction goes through a silyl radical

intermediate,*5>%® 10a was presumed to have arisen from Ta with
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retention of configuration.4#7"5° Y chemical shifts of the Si-Me
groups in the chlorides offered additional evidence that'ZE had the
cis structure and Tb the trans structure. Due to shielding of the
cis Co-Me in Ta the Si-Me appeared at higher field (8 0.55) than the
Si-Me in Tb (6 0.62). Perhaps surprisingly, the assignment meant
that the original ring closure gave a substantially greater amount of
the cis isomer than trans isomer, whereas conformational analysis
indicates that methyl is appreciably larger than chlorine5t and
CNDO/2 calculations indicate the trans isomer is thermodynamically
more stable 52 The stereochemical assignments were in accord with
those made previously®* and led to the firm conclusion fhat
reduction of Si-Cl by LiAlH, in the silacyclobutane ring system
proceeded with retention of configuration. The angle strain effect
was thus confirmed.

Reaction of a T0:30 mixture of Ta and'IE respectively with

methanol using quinoline as an acid acceptor (Reaction 2-3) gave a

REACTION 2-3
Me _Me
Guinoline™
—si—cl oo —Si~OMe
Me Me
7 )
AN AN

7O :30 mixture,‘gg and 9b respectively, of the two isomers of









interconverted to other pentacoordinate intermediates by turnstile
rotation (TR) or Berry pseudorotation¥®3-65 A single turnstile
rotation (Path 1) followed by loss of the leaving group would lead
to retention of configuration whereas a double turnstile rotation
(Path 2) would result in inversion of configuration. The same
mechanism was postulated for the recently observed retention
reaction of a cyclobutanell and has been applied numerous times
in phosphorus chemistry.54,%6

Why in some cases a (TR)* process is preferred and in
others a (TR)® remains unknown. The answer may lie in reasoning
similar to that applied to explain the nucleophilic substitution
at phosphorus in a four-membered ring iﬁ which inversion of
configuration was observed.®” If R is more apicophilic than X
lﬂg would be formed faster than l4b or llic. The shortest route to

product then is a (TR)* to give 1lhc followed by loss of X which

would result in inversion of configuration.

Discussion of Mass Spectra.

The mass spectrum of 10 showed intense peaks at P-28 and

P-36 corresponding to loss of CgH, and Cag (Scheme 2-L4), the

25

*Berry pseudorotation of a trigonal bipyramid is the increase of
the angle between two equitorial substituents from 120° to 180° with
the simultaneous decrease of the angle between the axial substituents
from 180° to 120°. The results of a single turnstile rotation is the
exchange of one axial substituent and one equitorial substituent with

simultaneous rotation of the other three substituents by 120°,
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SCHEME 2-4
- L s
Me | © H_ CHy?
C.H \?/’
e S 5 2_4 e I
M" obs.51.8 ’}SL\\
L Me - | Me H__

~C3Hg

H »
sl

CHy

former being the base peak. A metastable peak at 513 was obsexved that
corresponded to loss of CJiy from the molecular ion. Loss of Cil,
from silacyclobutanes has previously been observed.®>%2 All
other silacyclobutane derivatives for which the mass spectra were

recorded showed loss of C-H, and Cglg from the molecular ion also.



EXPERIMENTAL

General for All Chapters

Unless otherwise stated, all reactions were run in three-neck
round bottom flasks equipped with a magnetic stirrer, reflux
condenser, addition funnel, and thermometer. All glassware was
flame dried and flushed with nitrogen prior to conducting the
experiment under an atmosphere of nitrogen. All distillations were
through a 7 cm Vigreux column unless stated otherwise. Commercial
anhydrous ether was used as supplied. Pentane, quinoline, hexane,
dimethylformamide (DMF), and hexamethylphosphoric triamide (HMPT)
were distilled from calcium hydride. Methanol was dried over 3 X
molecuiar sieves; carbon tetrachloride over k4 % molecular sieves.
Where mixed solvents were used, the percent composition quoted is
volume percent. Nuclear magnetic resonance (NMR) spectra were
obtained routinely on a Varian AGOA, equipped with a V-4343 Variable
Temperature Controller, or on a Varian HAl0O. The solvent and standard,
whether internal or external, are reported. Chemical shifts of
standards were: benzene, § T7.24; dichloromethane, § 5.28. Infrared
(IR) spectra were recorded using a Perkin Elmer 137. A Perkin Elmer
Model 900 equipped with a flame ionization detector was used for
routine gas-liquid partition chromatograph (glpc). Preparative
glpc was carried out using a Perkin Elmer Model F-21. Glpc-mass
spectra were obtained on a Perkin Elmer 990 glpc interfaced through

a Biemann-Watson separator to a Hitachi-Perkin Elmer RMS-4 Mass

27



Spectrometer. Mass spectra were taken at TO eV and are reported

as m/e (relative abundance).

28



CHAPTER II
EXPERIMENTAL
(3-Chlorobutyl )dichloromethylsilane.
In a 250 ml 3-neck flask equipped as usual were placed 77.0 g
(0.850 mole) of 3-chloro-l-butene and 0.10 ml of 0.20 M chloroplatinic
acid hexahydrate in isopropyl alcohol. The mixture was brought to
reflux and 88.3 ml (97.7 g, 0.850 mole) of dichloromethylsilane was
added dropwise over a 2 hour peried. After ca. 25 ml of the silane
had been added the temperature rose to 65-700 and remained there
during the remainder of the addition. After addition was complete
the reaction mixture was held at 80-95° for 1 hour and then T0°
overnight.
Distillation gave a fraction, bp 93-9°/%2-3 mm., which was
redistilled tc give 120.5 g (69% yield) of the desired product,
bp 90-7°/29-30 mm (Lit.7° bp 182-3°). NMR7* (CCl,, internal TMS),
6 0.79 (s, #H), 6 1.08 to § 2.12 (m, 4H), 6 1.53 (d, 31), and § 3.92

(m, 1H).

l-Chloro-l,2—dimethy1-l-silacyclobutaneﬂz.

In a 1-4 3-neck flask equipped as usual was placed 21.9 g
(0.900 g~atom) of 40 mesh magnesium powder and 600 ml of ether.
Three ml of 1,2-dibromoethane was added and the mixture refluxed for
15 min. To this activated magnesium was added dropwise 61.7 g
(0.300 mole) of (3-chlorobuty1)dichloromethylsilane in 40 ml of

ether over an eight hour period with refluxing. Refluxing was

29



continued for three days and stirring at roém temperature for five
days.

The reaction mixture was filtered under nitrogen and the
residue washed twice with ether. The solvent was removed by rapid
distillation and the remaining liquid distilled to give 25.5 g (63%
yield) of T bp 61-5%/92-3 mm, (Lit.®* bp 62-4°/110 mm). NMR (100 MHz)
(CDClg, internal CHClg), § 0.59 (s) and 6§ 0.65 (s) (total, 3H),

8 1.12 (d) and 6 1.15 (d) (total, 3H), § 1.0 to § 2.0 (m, 4H), and

§ 2.45 (m, 1H). Relative intensities of 85:15 were observed for the
singlets at § 0.59 and & 0.65 respectively. MS: 134(13), 119(6),
108(35), 106(100), 92(86), T8(63), 63(47) and metastables at 66.3,
64.7 and 57.3. |

If the solvent was removed by slow distillation and the
product distilled at T60 mm (bp 121-30) a 75% yield was obtained of
a 60:40 mixture of 7a and Tb respectively.

Keeping the reaction vessel in a cold bath at 4-6° during
addition of the silane and for four days, plus seven days at 8-10°
failed to increase the isomeric ratio above 85:15.

Attempted spinning band distillation of 7 at 760 mm resulted
in isomerization to a 4T:53 mixture of the two isomers. Spinning

band distillation at 150 mm (bp 81-2°) failed to separate the

isomers.

1,2-Dimethy1-l—silacyclobutane,ig
In a 250 ml 3-neck flask equipped as usual was placed 125 ml

of ether and 2.30 g (0.242 g-atom of H) of crushed lithium aluminum
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hydride. To this stirred mixture was added 23.1 g (0.172 mole) of

a 60:40 mixture of Ta and Tb respectively in 30 ml of ether at a rate
sufficient to maintain refluxing. Refluxing was continued 1/2-hour
after addition was complete.

After filtering, the reaction mixture was added to 150 ml of
ice water containing %0 g of ammonium chloride. The ether layer was
washed once with 1 M aqueous ammonium chloride, twice with water,
and dried over magnesium sulfate. Distillation gave 10.1l g (59%
yield) of 10, bp 84-7° (Lit.25 bp 85-7°/748 mm).

Analysis by glpc using a 16 ft. x 1/8 in. column of 15%
Apiezon L on 60-80 mesh Chromosorb W at 850 showed an impurity, 10%,
retention time of 4.2 min, and the two isomers, 10b and 1Q0a,
retention times of 4.7 and 5.3 min, 57% and 53% respectively (lggzlgk
ratio of 59:41). Similarily, reduction of a 78:22 mixture of Ta and
b gave an 80:20 mixture of 10a and 10b as determined by glpc
analysis of the reaction mixture.

The isomers were separated by preparative glpc on a S'4" x
3/4" column of 10% Apiezon L on 60-80 mesh Chromosorb W operating at
a temperature of 85° with a nitrogen flow rate of 270 ml/min. The
trans- and cis-isomers had retention times of 6.4 and 7.2 minutes
respectively. Attempted spinning band distillation of Eg resulted in
polymerization. NMR (100 MHz) (CDCls, internal TMS) 10a: 0.28 (4,

J =4Hz, 3H), 6§ 1.05 (d, 3H), 8 0.76 to8 1.95 (m, 4kH), 8 2.45 (m,
H), and § 4.75 (m, 1H); 10b: 0.32 (d, J = LHz, 3H), § 1.11 (4, 3H),
§ 0.58 to 8§ 1.87 (m, 4H), 8 2.40 (m, 1H), and & 4.42 (m, 1H): IR

(film): 2900 s, 2100 s, 1450 m, 1400 w, 1250 s, 1180 w, 11%0 m,
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1060 m, 970 m, 920 s, 890 s, 855 s, and 730 s; mass spectrum:

100(10), 85(1k), 72(100), 58(45), 43(45) and a metastable at 51.8.

Stereospecific Preparation of 1-Chloro-1,2-dimethyl-l-silacyclobutane
from 1,2-Dimethyl-l-silacyclobutane.

In a 25 ml one-neck flask equipped with a condenser was
placed 2.16 g (21.6 mmole) of 95% isomérically pure 10a, 17 ml
(175 mmole) of dry carbon tetrachloride and 0.05 g of benzoyl
peroxide. The mixture was held at 80° for 1 hour, an additional
0.05 g of benzoyl peroxide added and the mixture heated at 80° 1
hour longer. Analysis of the reaction mixture by NMR showed a 94:6
ratio of Ta and 7b.

Distillation gave 1.63 g (56% yield) of 944 isomerically
pure Ta, bp 59-61°/89-90 mm.

Similarly, reaction of 0.78 g of 98¢ 10b, 1.0 ml of carbon
tetrachloride, and 0.02 g of benzoyl peroxide in an NMR tube at 80°
for 1 hour gave >95% pure Tb, as determined by NMR analysis of the

reaction mixture.

1,2-Dimethy1-1-methoxy-l—silacyclobutane,Q,

To 3.34 ml (82.8 mmole) of methanol and 10.1 ml (82.8 mmole)
of quinoline in 60 ml of ether was added dropwise 11.12 g (82.8
mmole) of a 70:30 mixture of 7a and Tb in 10 ml of ether. After
stirring U4 hours the mixture was filtered and distilled to give
.15 g (384 yield) of 9, bp 115-9° (Lit.2* bp 75-7%/ 135 mm). NMRZ*

(CCl,, internal benzene): § 0.10 (s) and & 0.15 (s) (total 3H),
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8 0.80 to § 2.30 (m, 8H), 6§ 3.40 (s), and 6 3.48 (s) (total 3H).
Relative intensities of T0:30 were observed for singlets at § 0.10
and § 0.15 respectively, and T70:30 for singlets at § 3.40 and 3.48
respectively. IR (film) 2900 s, 1460 m, 1420 w, 1250 s, 1190 m,
1130 m, 1100 s, 970 m, 920 m, 880 m, 850 m, 83%0 s, 800 s, and

5 s.

Reduction of 1,2-Dimethyl-l-methoxy-l-silacyclobutane.

In an 8 ml vial were placed 6.5 mg (0.7% mg-atoms of H) of
LiAlH, and 2.0 ml of ether. Through a septum 52. mg (0.40 mmole)
of a 70:30 mixture of 9a and 9b was added via syringe and the mixture
stirred 1/2 hour. Glpc-mass spectrometry analysis showed 10a and

10b were formed in a T75:25 ratio.

1,2-Dimethy1-1—fluoro-l-silacyclobutaneng.

In a 50 ml l-neck flask were placed 15.3% g (114 mmole) of
a 70:30 mixture of 7Ta and Tb respectively and 9.0 g (87 mmole) of
anhydrous zinc fluoride. The flask was equipped with a magnetic
stirrer and set for distillation. Distillation gave a fraction,
bp 85-112°, which was combined with 9.0 g (87 mmole) of fresh zinc
fluoride and redistilled, the fraction bp 80-85° being collected.
Redistillation of this fraction from 1,0 g of fresh zinc fluoride
gave 9.21 g (684 yield) of 8, bp 83-4°, MMR (CCl,, internal benzene);
§ 0.25 (d, J = 8 Hz) and § 0.32 (d, J = 8 Hz) (total of 3H), § 1.05
(m, %H), and 6 0.8% to 2.25 (m, SH); estimated relative intensities

were T0:30 for doublets at 6 0.25 and § 0.32 respectively. *°F NMR
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(CFCl3, solvent as reference) & 137.6 (m) and 8 154.7 (m) (relative
intensities of 75:25 respectively); MS: 118(7), 103(6), 90(94),
77077, T6(100), 63(50), 62(92), 4T7(83), and metastables at L42.8
and 50.2; Anal. calc'd for CsHi1FSi: €, 50.79; H, 9.38; Si, 23.78.
Found: C, 50.59; H, 9.40; Si, 23.60.

A similar preparation using a 50:50 mixture of Ta and Tb

gave a T0:30 mixture of'gg and,§3 as determined by NMR.

Reduction of 1,2-Dimethyl-l-fluoro-1l-silacyclobutane.

In an 8 ml vial equipped with a magnetic stirrer were
placed 45.6 mg (4.94 mg-atoms of H) of LiAlH, and 5. ml of ether.
After equipping with a septum 0.50 g (4.2 mmole) of a 70:30 mixture
of 8a and 8b was added yia syringe and the mixture stirred 15 min.
Glpc-mass spectrometry analysis showed 10Qa and 10b were formed in

a 68:32 ratio.

1,2-Dimethyl-1-(p=tolyl)-l-silacyclobutane, 11.

To 30.0 g (0.223% mole) of a 50:50 mixture of 7a and Tb in
100 ml of ether was added dropwise a solution of p-tolylmagnesium
bromide prepared from 42.0 g (0.245 mole) of 4-bromotoluene and
8.0 g (0.3% mole) of magnesium turnings in 400 ml of ether. After
stirring under reflux for 1 hour the mixture was hydrolyzed by
addition to 35 g of ammonium chloride in 500 ml of ice water. The
ether layer was washed once with water and dried over magnesium
sulfate, After removing the solvent, the remaining liquid was

distilled to yield 29.0 g (689 yield) of a 50:50 mixture of lla and
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11, bp 73-5°/1.0 mm. MNMR (CHClo, solvent as reference) 8 0.50 (s)
and § 0.52 (s) (total, 3H) (ca 50:50), § 0.98 (d, J = 7 Hz) and

8 1.14 (d, J = 7 Hz) (total, 3H), § 0.95 to 8 1.93 (m, 4H), 8 2.37
(broad s, 3H), § 2.31 to § 2.61 (m, 1H) § T.24k (m, 2H) and T7.56

(m, oH); IR (film): 2900 s, 1600 m, 1450 m, 1400 w, 1250 s, 1180 w,
1130 m, 1110 s, 970 m, 920 w, 870 m, 850 s, and T80 s; Mass spectrum:
190(16), 175(1), 162(k5), 148(100), 135(67), 134(k5), 133(73),
131(22), 119(59), 105(20), 93(20) , and metastables at 138.1 and
110.8. Anal. calec'd: €, 75.T7l; H, 9.53%; Si, 14.76. Found: C,

75.52; H, 9.43; Si, 15.00.

Reaction of 11 with HF.

In a dry polyethylene test tube equipped with a polyethylene
stopper was placed via syringe 1.7 g of 11. Anhydrous HF was bubbled
through y\.‘ for 3 hours by use of a stainless steel needle. After
standing overnight nitrogen was bubbled through the solution for 1
hour. The reaction mixture was analyzed directly. NMR (CCl,,
external TMS), § 0.28 (t), § 0.60 to 1.80 (m), § 2.31 (s), and
g 7-10 (s), the latter two chemical shifts characteristic of toluene;
MS: parent mass 138. The product probably was sec-butyl- and/or
n~butyldifluoromethylsilane.

A similar reaction was stopped before all starting material

was consumed. NMR analysis showed no 8 was present.
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Reaction of 11 with Bromine.

To 4 .40 g (23.2 mmole) of 11 in 10 ml of CCl, held in an
ice bath was added 3.7 g (23.2 mmole) of bromine in 10 ml of CCl,.
After addition was completed the solvent was removed by distillation
under reduced pressure and the product distilled to give 4.5 g (55%
yield) of a clear liquid tenatively identified as a 2:1 mixture of
bromo (3-bromobutyl)methyl(p-tolyl)silane and bromo (3-bromo-1-
methylpropyl)methyl(p~-tolyl)silane, bp 105-135°/0.9 mm. NMR (CCl,,
internal TMS) 6 0.76 (s), 6 0.87 to & 2.10 (m), & L.66 (d), 6 2.33

(8), 6§ 3.38 (m), 86 4.20 (m), & 7.12 (d), and 8§ T.46 (d).

1,2—Dimethy1-1-(h-methoxyphenyl)-l-silacyclobutanenlg.

To a solution of 26.9 g (0.200 mole) of a 50:50 mixture of
Ta and 7b in 100 ml of ether was added with stirring the top layer
of a solution of Y-methoxyphenylmagnesium bromide obtained from
39,0 g (0.208 mole) of p-bromoanisole and 7.0 g (0.287 mole) of
magnesium turnings in 350 ml of ether. The lower layer was then
added dropwise and the mixture stirred 2 hours under reflux.

The reaction mixture was hydrolyzed in 300 ml of ice water
containing 20 g of ammonium chloride. The ether layer was washed
once with water and dried over magnesium sulfate. After removing
the solvent, the remaining liquid was distilled, the fraction bp
80-6°/0.5 mm was collected and redistilled to give 26.T g (65% yield)
of a 50:50 mixture of 12a and 12b, bp 72-6°/0.3 mm. MR (CHLCls,
solvent as reference) (100 Miz) § 0.55 (s) and § 0.57 (s) (total 3H)

(ca. 50:50), 8 1.03 (d, J = 7 Hz) and § 1.18 (d, J = 7 Hz) (total 3H),
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8 0.94% to § 2.00 (m, ¥H), § 2.55 (m, 1H), § 3.82 (s), and § 3.83 (s),
(total #H), § 6.99 (m, 2H), and § T7.59 (m, 2H); IR (£ilm): 2900 s,
1600 s, 1480 s, 1270 s, 1240 s, 1180 m, 1130 w, 1110 s, 1140 m,
965 w, 915 w, 870 w, 850 m, and T80 m; mass spectrum: 206(1k),
191(2), 178(32), 164(100), 151(61), 135(37), 134(38), 121(22),
119(19), and metastable at 109.5; Anal. calc'd for CizHig0Si: C,
69.843 H, 8.79; Si, 13.61, Found: C, 69.91; H, 8.90; Si, 13.Tk.
Similarly, reaction of L-methoxyphenylmagnesium bromide with
an 85:15 mixture of Ta and Tb respectively gave an 75% yield an

85:15 mixture of 12a and 12b respectively.

Reaction °f,l§ with HF.

In a dry polyethylene test tube equipped with a polyethylene
stopper was placed 5.8 g of a 50:50 mixture of 153 and 12b. Anhydrous
HF was bubbled through the neat compound for 2 hours followed by
nitrogen for 1 hour. Distillation gave a fraction 0.91 g, bp 78-83°,
the NMR spectrum of which showed chemical shiftscharacteristic of
8a and 8b (ca. 70:30 respectively) and approximately an equal amount

of the product obtained from reaction of 1l with HF.

l-Bromo-l,2~dimethy1-l-silacyclobutanenié.

In a one-neck 100 ml flask equipped with a magnetic stirrer
and addition funmel was placed 10.4 g (50.5 mmole) of a 50:50 mixture
°f,£§3 and 1gb and 20 ml of carbon tetrachloride. Bromine (8.10 g,
50.5 mmole) in 15 ml of carbon tetrachloride was added dropwise with

stirring while keeping the flask in a dry ice-acetone bath at =50 to



38

-55%. Distillation gave 7.50 g (83% yield) of a 50:50 mixture of 13a
and 13b, bp 70-19/68 mm. NMR (CCl,, internal benzene); § 0.67 (s)
and 8§ 0.75 (s) (total 3H) (50:50), 8 1.06 (d, 3H), and § 0.97 to

8 2.78 (m, 5H); mass spectrum: 180(15), 178(16), 165(6), 163(6),
152(100), 150(100), 138(89), 136(89), 124(66), 122(66), 109(56),

107 (55), 99(8), 90(68), T6(66), and 62(5T). Anal. calc'd for
CsH11BrSi: C, 33.523 H, 6.19; Si, 15.69. Found: C, 33.643; H, 6.25;
Si, 15.55. Similarly, an 85:15 mixture of 12a and 12b led to a 64y
yield of a 45:55 mixture of 13a and 13b respectively.

Reaction of 12 with Bromine at -98°,

In a 100 ml three-neck flask equipped with a mechanical
stirrer, addition funnel and thermometer were placed 5.48 g (26.6
mmole) of an 85:15 mixture of 12a and 12b and 50 ml of ether. The
flask was placed in a methanol-liquid nitrogen slurry (-98°) and
h.25 g (26.6 mmole) of bromine in 10 ml of dry hexane was added
dropwise over a 1 hour period. The mixture was stirred 2 hours as
it warmed slowly to -78°. Analysis by NMR showed only a trace of
starting material present and that 13a and 13b were formed in ca. a
20:80 ratio. Similarly, a 50:50 mixture of 3-,?,% and 12b gave a

30:70 ratio of 13%a and 13b.

Stereospecific Preparation of ﬁ]_.:j:‘ from '1.2
Reaction of 78 mg of 98% pure 10b with 1.0 ml of CHBr 3
and 20 mg of benzoyl peroxide at 80° for 15 min. gave a 10:90

mixture of 1%a and 13b as determined by NMR, Similarily an

80:20 mixture of 10a and 10k gave a T0:30 mixture of 13a and 13b,



