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Materials. Sebacyl chloride, mercaptans, and benzene 
thiols with the exception of n-nonyl and n-deoyl mercaptans 
were obtained from Eastman. n-Xonyl arid n-decyl mercap- 
tans were obt,ained from Matheson Company and Aldricli 
Chemical Company respectively. 

All melting points are uncorrected. The properties, yiclds, 
and analyses of the dithiol esters of sebacic acid are sum- 
marized in Table I. 

JIeth,yl, n -ang l ,  n-hexyl, mhep ty l ,  n-octyl, n-nonyl, n-decyl, 
benzyl, phenyl, p-tolyl, and 0-naphthyl dithiosebucates. To 
11.95 g. (0.05 mole) of sck)acyl chloride in a 250-ml. round- 
bott,omed flask fitted with refiux condenser and iinmerscd 
in an ice-bath W:LS :dtletl 0.11 mole of the appropriate mcr- 
captan or thiophenol antl the mixture was allowed to staid 
overnight. The resu1t)ing solid thcri \vas heated for six hours 
on a steaIn-hath. The dithiol sebacates were all crystallized 
from acetone-dcohol except the @-naphthyl derivative which 
was crystallized from acetone. 

Ethy l ,  n-prop?/l, isopropyl, n-butyl, and isobutyl dithiol- 
sebacates. To 11.95 g. (0.05 mole) of sebacyl chloride in a 
250-ml. round-bottomed flask fitted with a reflux condenscr 
and immersed in an  ice-bath was added 0.11 mole of the 
appropriate mercaptan and the mixture 71-as allou-ed to stand 
overnight. The product then was heated on a steam-bat,h for 
six hours, dissolved in ether, and washed first with two 50- 
ml. portions of 10 yo sodium bicarbonate solution and then 
with two 50-ml. portions of water. After drying the ethereal 
solution over sodium sulfate, the solvent was removed by 
dist,illation and the resulting liquid was distilled untler 
diminished pressure. 
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some of the melting point data. 
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The reaction of trans-benzalacetophenone oxide 
(I) with hydrogen chloride in ethanol has been re- 
ported to yield a chlorohydrin, m.p. 105-107", formu- 
lated as 1I.l The same reactants in ether solution 
were found to  yield a chlorohydrin, m.p. 71-72', 
formulated as IIIa  or I I Ib;  the latter product was 
also formed by treatment of the oxide I with stannic 
chloride in k ~ n z e n e . ~ J  The recent discovery that 
certain a,$epoxy ketones react Jvith hydrogen 
chloride to yield chlorohydrins with retention of 
configuration4 raised the question as to whether the 

(1) 0. Widman, Ber., 49, 477 (1916). 
(2) 13. 0. House, 6. Am.  Chem. SOC., 76, 1235 (1954). 
(3) 2,3 - Epoxy - 1 - (4 - methoxyphenyl) - 3 - phenyl - 1- 

propanone na' reported by €1. Jorlander [Ber. ,  49, 2782 
(1916)l to yield two different chlorohydrins, formulated as 
analogs of I1 and 111, when treated with hydrogen chloride 
in either ethanol or acetic acid. 
(4) H. 11. Wasserman antl hi. E. Aubrey, J. A m .  Cheni. 

Soc., 78, 1720 (1956). 

two chlorohydrins derived from the oxide I were 
structural isomers (Le .  I1 and 111) or diastereoiso- 
mers (Le. I I Ia  and IIIb). 
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Dehydrochlorination of each of thc isonieric 

chlorohydrins with a boiling solution of sodium ace- 
tate in ethanol yielded the diketone IV, isolated as 
its quinoxaline. The possibility that the diketone I V 
could have been formed from the oxide I which, in 
turn, might have been formed from the chlorohy- 
drin I1 was excluded since the oside I was stable 
under the conditions of the dehydrochlorination. 
The two isomeric chlorohydrins must therefore 
have structures I I Ia  and IIIb. 

The higher-melting chlorohydrin was observed to  
yield the diketone ITT much more slowly than the 
lower-melting isomer. This observation suggests 
that the chlorohydrin melting a t  106-107' has the 
erythro configuration IIIa  since the transition state 
VI for the concerted dehydrochlorination of this 
isomer requires the sterically unfavorahle eclipsing 
of the phenyl and benzoyl  group^.^ The isolation of 
the trans oxide I as a second component of the de- 
hydrochlorination reaction mixture as well as the 
conversion of the higher-inelting isomer to I by 
treatment with cold, alcoholic sodium methoxide 
confirmed the assignment of configuration IIIa  to 
the higher-melting chlorohydrin. 

Consequently, the stereoisomeric chlorohydrin, 
m.p. 71-72', has the threo configuration 1111) result- 
ing from opening of the oside ring of I with reten- 
tion of configuration. The reaction of I I Ib  with 
either alcoholic sodium acetate or cold, alcoholic 

( 5 )  D. IT. Ti. Barton and I?. C. <'ook*ori, Qirurt. Revs., 10, 
44 (1956). 
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sodium methoxide produced the diketone; neither 
the oxide I or the stereoisomeric cis-benzalaceto- 
phenone oxide6 could be isolated from either of the 
reaction mixtures. It will be noted that the conver- 
sion of the threo chlorohydrin I I Ib  to cis-benzalace- 
tophenone oxide would require the phenyl and ben- 
zoyl groups to be eclipsed; the dehydrochlorination 
of I I Ib  to yield the diketone IV involves the ener- 
getically favornhle staggered orientation of the ben- 
zoyl and phenyl groups. 

The fluorohgdrin which was formed by the reac- 
tion of the bside I with boron trifluoride in ether' 
was found to undergo the same reactions as the 
chlorohydrin IIIh. The Auorohydrin, m.p. 113- 
11 4", has thercforc, Imn  assigned the thrco config- 
uration IT 

E X P ~ K I M ~ N r . 1 L  

I'repa~ation of lhe chlorohydrins. A solution of 1.0 g. (0.0045 
mole) of trans-1~enzal:acetophenone oxide in 25 ml. of anhy- 
drous ether, cooled in an ice-bath, wits saturated with hydro- 
gen chloride. The mixture was :tllowed to stand in an ice- 
bath for 75 minutes, and then was washed with cold water, 
dricd over inagnesirim sulfate, and concentrated under re- 
duced pressure. The residual yellow oil crystallized from 
ether-petroleum ether mixtiire. Recrystallization from hex- 
:ane afforded the tlzrro chlorohydrin IIIb as white prisms, 
m.1). 70-72", yield 0.51 g. (437(,). An additional recrystal- 
lization sharpened the melting point of the product to 71- 
72".  The infrared spectriims of the product has bands a t  
3510 cm.-I (0-€I), 1695 cm.-I (conjugated C=0) and 
111.5 em.-' i:C--O of a secondary alcohol). 

The erytfiro chlorohydrin IIIa 17-8s prepared according 
to the procedure of Widman,' a reaction time of 75 minutes 
being employed. The product cryst,allized from hexane as 
white prisms, m.p. 105-107' (lit.1 106-107"), yield 44%). 
The infrared spectrums of the product resembles closely the 
spectrum of the threo isomer in all regions of tho spectrum; 
diagnostic 7r)ands are found a t  3510 em.-] (0-H), 1690 
cm- '  (conjugated C=O) and 111.5 cm.-I (C-0 of a 
secondary alcohol). 

Kcactions with alcoholic sodizm acetate. Solutions of 0.5 
mmole of the compounds tested at  82 mg. (1.0 mmole) of 
sodium acetate in 10 ml. of 95 ethanol were refluxed for 
the appropriate times, diluted a .h water, and cooled. After 
any trans-benzalacctophenone oxide (identified by a mix- 
ture melting point wibh an authentic sample) prcsent had 
heen removed the solutions wcrc treated with 100 mg. (0.55 
mmolc) of ri-phenylenediamine dihydrochloride, boiled for 
30 minutes, and cooled. A n -  2-benzyl-3-phenyIquinoxaline 
(identified hy :a mixtiire melting 1)oint with on authentic 
samp1e)l prosent, TWS collected on a filkr :ind rt:crystallizcd 
from aclucoas cth:rnol if neccss:irp. The rcwlts :ire sum- 
marized in T:ibIc I. 

odiuiti iucthozidc. Cold soliit,ions 
o f  the compo~inds t o  1~ tcrtcd in 10 ml. of :Lbsolute et,hanol 
\vcrc treated with o m  cqnivalcnt of sodium methoside as 
doscribed by Wmscrnian and Aubrey.4 A 0.5-mmole sample 
of the erythro chlorohydrin IIIa (m.p. 105-107") produced 
Irans-benzalscetophenone oxide (72% yield), the reaction 
time being of 20 minutes. Samples (1.0 mmolc) of the threo 

IZeactiipns with uicohol 

(6) The prep~r:il ion of this compound h:is bcr~ii t1escril)ecl 
l)y €1. 1%. Wmwrnxin mid N. E. Aubrey [.T. A m .  Chcw. Roc., 
77, 590 (19.55)]. 

(7) H. 0. House, J .  Am. Chem. Soc., 78, 2298 (1956). 
(8) Determined in carbon tetrachloride solution with :I 

13:iird dout)lc t m r n  infr:ircd recording spoct,roDhotometer, 
motlc~l B, wlriip1wtl l v i t h  :t sociiuni chloride prism. 

TABLE 1 
REACTIONS OB 'rim HALOHYDRINS WITH ALCOHOLIC S w i m  

ACETATE 

Reaction Yield of 1 X d  of the 
time, oxide I, quinosaline 

Compound M n .  G I  /O of IV, 54 
~~ 

10 
180 32 26 

6 1 
54 

- IIIa 35 

IIIb 3 3 
v 35 
I 3 .j 91 

180 '32 

- 
- 

.- 

- 

chloroliydriri 11111 (1n.p. 71-72') and the thrco Bnorohjdrin 
V were allowed to react for periods of both 20 minutes and 
60 minutes. In  no case could either of the benzalacetophenonc 
oxides be isolated. After a 60 minute reaction period the 
fluorohydrin V produced 2-be1izyl-3-phenylqui11oxaline (28% 
yield) accompanied by the unchanged floorohydrin (187, 
rwovery). The analogous reaction with the Chlorohydrin 
I I Ib  produced 2-benzyl-3-phenylquinoxaline (27%).  
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In  connection with the investigation of mono- 
meric organosilicon compounds having special 
thermal properties, a number of m-biphenylyl-sub- 
stituted silicon compounds has been prepared. A 
similar group of p-biphenylyl-substi tuted com- 
pounds has recently been synthesizedl by condens- 
ing chlorosilanes and p-chlorobiphenyl with sodium 
in ether by a method similar to that used by Schumb 
and co-workers2 in the preparation of tctraphenyl- 
silane. 

In  our preparation of the m-biphenylyl-substi- 
tuted compounds, chlorosilanes were reacted with 
m-biphenylyllithium which was prepared from the 
interaction of m-bromobiphenyl with lithium wire in 
ether. The preparation of m-biphenylyllithium was 
patterned after the preparation of o-biphenylyllith- 
iu11~.~ 

The totally aromatic compounds listed in T a l k  
I1 were all crystalline solids with the exception of 
phenyl-tri-m-biphenylylsilane which formed a su- 
percooled liquid. Attempts to  crystallize this glass- 
like material from common solvents were unsuccess- 
ful, although an apparently amorphoiis powder with 

( 1 )  1,. Spialtvr, I) .  C. P i iv t ,  :md C. W. f T m i i 5 ,  J .  A r i l .  

C'hent. SOC., 77, 6227 (1'333). 
(2) W. C. Schuml), J. Ackerman, and C. ?If. Safer, J .  Am. 

Chpm. Soc., 60, 2486 (1938). 
(3) II. Gilman m d  K. Oitit, J .  Or(/. Chcna., 20, 802 

(1035). 
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