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No methods of synthesizing 3-alkylthiacyclohexanes, which are of in t e r e s t as model compounds fo r in-
vestigating sulfides of pe t ro leum origin , have been adequately developed. The known s y ~ h e s e s of such com-
pounds are difficult and are mult is tep processes [1-6].

We used 3-alkyl-4-chlorc te t rahydropyrans , which are easily formed in high yie lds [7] from u-olef lns
and CH20 u n d e r the effect of gaseous HCI a t --60 tc~--70*C,* fo r the prepara t ive sy~hes i s of 3-alkyl thiacyclo-
hexanes .
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T h u s , a four - s tep synthesis has been accomplished s ta r t ing from readily available ~-olef lns . When it is
necessa ry t o synthesize 3-alkyithiacyclohexanes with substttuents of a more complex s t ruc tu re , the a p p r o -
pr ia te alkyl hal ldes are converted t o the required ~-olefine by the known reac t ion in [9]. Dechlortnation c a n
b e carried out by the ac t ion of sod ium in methanol [7] and a l so intwo steps by spl i t t ing off HC[ with a n a lco-
holic alkali and hydrogenating the dihydropyram formed.
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The la t te r method is especial ly convenient fo r synthesizing 3-substituted tetrahydropyrane in large quantities.

Unexpected difficulties a r o s e when converting the 3-substituted tetrahydropyrans t o the corresponding
1,5-dibromldes. The known methods of cleaving the tetrahydropyrans (the ac t ion o f gaseous HBr, boi l ing with
48% HBr in the p re sence of H2SO4, e t c . ) led only t o the formation of tars and t o a n insignificant yield of the
dtbromlde . We propose a method which includes the slow addition of 48% HBr t o a mixture of the 3-substituted
te t r ahydropyran with PBr3 a t 140-150°C, which enabled us t o obtain the 1,5-dibromides quantitatively in a
practically pure s t a t e .

We t e s t e d the proposed scheme by prepar ing 3-butyl- , 3-hexyl-, and 3-cyclohexylthiacyciohexanes,
which were character ized by converting them t o the sulfoxtdes and sulfones.

*Somewhat la te r a p a p e r was published in which 3-alkyl-4-chlorotet rahydropyrauswere synthesized in yie lds
of 20--500~ by reac t ing ~-olef lns with his (~-chioromethyl) e t h e r in the p re sence of ZnCI 2. The drawback to
this method is the necessity of slowly ir~roduciug the olefln i~to a boiling e therea l solution of the bis (~-chloro-
methyl) e ther .
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EX PER IME NTA L

3-Cyclohexyl-4-chlorotetrahydropyran. Into a m i x t u r e of 420 g (3.38 moles) of allylcyclohexane and
270 g (9 moles) of paraformaldehyde with agitation and cooling t o --65 t o --70~C was passed a r a p i d s t r e a m of
HCI for 4 h. L a t e r the temperature was gradually i n c r e a s e d t o ~20°C while absorbing the HCI g iven off with
w a t e r . The r e a c t i o n product was washed with an NaCI solution then with an Na2CO3 solution, d r i e d over Na2-
SO4, and v a c u u m distilled. The fraction (390 g) with a bp of 105-110°C (4 ram) was 3-cyclohexyl-4-chloro-
tetrabydropyran (Table 1).

Dehydrochlorination of 3-Cyclohexyl-4-chlorotetrahydropyran. In a stainless-steel autoclave was heated
378 g (1.87 m o l e s ) of 3-cyclohexyl-4-chlorotetrahydropyran with a solution of 210 g of KOH in 500 ml of
ethanol for 1.5 h at 140~C. After cooling the m i x t u r e was poured into w a t e r , the o rgan ic l a y e r was separated,
the aqueous alcohol l a y e r was extracted with hexane , and the r e s i d u e was added t o the main product. After
v a c u u m distillation 282 g (91%) of 3-cyclohexyldihydropyran was obtained (see T a b l e 1).

Hydrogenation of 3-Cyc!ohexyldihydropyran. Into a 3800 ml rotating stainless-steel autoclave was
placed 274 g (1.648 m o l e s ) of 3-cyclohexyldihydropyran, 150 m[ of ethanol, and 20 ml of an alcoholic Raney
N1 p a s t e . The autoclave was purged with nitrogen and Hz was pumped in t o 24 arm. The hydrogenation took
place with slight evolution of heat and basically e n d e d within 1 h. The r e s i d u a l hydrogen p r e s s u r e (13.4 atm)
was r e l e a s e d , the autoclave was purged twice with nitrogen (to 5 a t m ) , opened, the contents were d r a w n off
with a tube connected t o a Bunsen bottle while washing off the wall of the autoclave with a m i x t u r e of alcohol
and s o l i d CO2 t o avoid the evolution of heat from the pyrophoric catalyst. The catalyst was filtered off, the
alcohol was evaporated from the filtrate, and the r e s i d u e distilled. 3-Cyclohexyltetrahydropyran, 261 g (95%),
was obtained.

2-Cyclohexyl-l,5-dibromopentane. Into 251 g (1A9 m o l e s ) of 3-cyclohexyltetrahydropyran was quickly
poured with agitation 100 ml (1.05 moles) of PBr3, the m i x t u r e was heated t o 145-15(rC, and at this t e m p e r a -
lure was added 55 ml of 48% HBr within 2.5 h. Then another 10 ml of HBr was a d d e d immediately, the mix-
ture was cooled t o ~20°C, and 80 ml of benzene was a d d e d . The l o w e r acid l a y e r was discarded and the upper
one was neutralized by adding e x c e s s solid NazCO3. After filtering through a paper f i l t e r * 10 mr- t h i c k and
v a c u u m distilling off the benzene (100"C, 4 ram), 473 g (95%) of a c o l o r l e s s oil was obtained.

3-C)rclohexTlthiac~/clohexane. t A t o t a l of 650 ml of a n aqueous alcoholic solution of Na2S (from 480 g of
NazS • 9H20 in 500 ml of H20 and 450 ml of alcohol) and 428 g of unpurffied 2-cyclohexyl-l,5-dtbromope-tane
were added simultaneously over a 40 minute period t o a f l a s k containing the r e m a i n i n g I~S~ solution while
mix ing and heating, a f t e r which the m i x t u r e was boiled another 3 h. Upon cooling the upper l a y e r was s e p a -
r a t e d out and the l o w e r aqueous alcoholic l a y e r was extracted with 5 ml of hexane . The hexane e x t r a c t was
combined with the main product, d r i e d with Na~O4, and fractionally distilled (15 t h e o r , plates).

A t o t a l of 170 g (~70%) of the impure sulfide, bp 64-85°C (2 r a m ) , which was purified by heating with
Na (100"C, 3 h) a f t e r w h i c h it was filtered and fractionally distilled (15 t h e o r , plates), was obtained.

3-Cyclohexylthiacyclohexane-l-oxide. The oxidation of 3-cyclohexylthiacyclohexane was c a r r i e d out by
the method in [10] with NaIO4 in an aqueous alcoholic solution at 0°C for 5 h. The sulfoxide was recrystallized
from a hexane -- benzene m i x t u r e .

3-Cyclohexylthiacyclohexane-l,l-dioxide. The oxidation of 3-cyclohexylthiacyclohexane was c a r r i e d out
by the method in [11] with HzO2 in AcOH (1000C, 1 h). A f t e r neutralization with an a lka l i the product was ex-
t r a c t e d with a benzene -- e t h e r mixture and recrystallized from a benzene -- pentane mixLure.

C O N C L U S I O N S

1. A four-step preparative method of preparing 3-alkyl (cycloalkyl)-substltuted thiacyclohexanes
s t a r t i n g from ~-oleflns is proposed.

2. An effective method of splitting the cyclic e t h e r s and converting them into the dibromides has been
developed.

* P a p e r filters of any thickness are convenier*ly prepared as follows: F i l t e r paper is soaked in w a t e r , ground,
the pulp obtained is t r a n s f e r r e d t o a Buchner funnel or t o a sintered g l a s s funnel, the w a t e r is s u c k e d off, and
the compact p a p e r f i l t e r that is f o r m e d is washed with acetone, then with any suitable solvent.
t C a r r i e d out by the method in [1].
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B O R O O R G A N I C C O M P O U N D S

321. T H E S Y N T H E S I S A N D P R O P E R T I E S O F 1 - B Q R A A D A M A N T A N E

AND 3,5-DIMET HYL - I - B GRAADA MANTA NE

B . M . M i k h a i i o v , V. N. S m i r n o v ,
a n d V. A . K a s p a r o v

UDC 542.91:547.1'127

3-Attyt-7-methylene-3-borabicycto[3.3.1]nonane (1), obtained on condensing tr ia l Iytborane and al iens
[1, 2], was used fo r the synthesis of 1-bor- -d~mantane. The r e a s o n s fo r this were f i r s t the conformation of

t h e compound which provides a favorabte disposition o f dialkyl b o r y I g r o u p s on hydrobora t ion of this com-
pound, a~d second the incl inat ion of d iboron compounds towards closing Into r ings [3]. Since d iboron com-
pounds with alkyl radicals on the b o r o n a tom are more Inctined t o i~ramolecular cycl izat ion, according t o
[4], compound (I) was psrt iaIly hydrogenated over Pt b lack t o 3-propyl-7-methylsne-3-borabicycto[3.3.1]-
nonane (If). Thls was achieved as a resul t of the large difference in t h e rates of hydrogenation of the terminaI
and exocyclic doubte bonds.

(1) lm

On reac t ing tetrapropyldiborane with 0I), 3-propyI-7- 011propylboryl)methyl-3-borabicyolo [3.3.1]nonane
art) was formed, which eycllzed with cleavage of t r ipropylborane i-to 1-boratrlcyelo[3.3.1.13,7]decans (1-
borsadamantans) (IV) [2, 5]. The la t te r was readily distil lable in vacuum, thermally unstable, and formed
color less crystals oxidizing in air. c£

(II} {C.~,~,g,m ¢,"s~
-(c,.,},-----~

a - CH~B(CsH, h (IV} (v)
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