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Acetylene der ivat ives  a rewide ly  used in organic synthes is .  However,  the react ions  of the cyclopropyl-  
acetylenes ,  which are  difficult to obtain, have ha rd lybeen  studied. Af terhaving developed a simple synthesis  
ofcyclopropylacetylene(I)  f rom methyl  cyclopropylketone (IIb) [1] ,  in the p resen t  work we have investigated 
the behavior  of (D in some typical  react ions  of ace ty lenes ,  par t icu la r ly  the one with ketones and the fu r the r  con-  
ve r s ionof  the eyclopropylethynylcarbinols  so obtained. 

Condensation of monosubst i tuted acetylenes  with acetone (IIa) under  the conditions of the Favorski i  reac t ion  
leads to the format ion of e thynylcarbinols ,  usually in highyields [2]. The reac t ion  ofmonosubst i tuted acetylenes  
with (IIb) is exemplif ied by the format ion of methyl(cyclopropyl)(phenylethynyl)carbinol  f rom phenylacetylene in 
83.5% yie ldby the Favorski i  react ion,  and 80-95% yie ldby the Iotsich reac t ion  [3]. 

F r o m  (I) and (IIa) in the p resence  of KOH at20 ~ we obtained by the Favorsk i i  reac t ion  dimethyl(cyclopro-  
pylethynyl)carbinol  (Ilia) in 50% yield.  

R 

RCOCHs --4KOH ~ I ~--C~---CH q- ~--C--C--C--CH8 

OH 
(i) (n) (HI) 

R=CH3 (a), Cyclopropyl (b) 

When (IIIa)was synthesized f rom (IIa)and cyclopropylethynylmagnesium bromide [prepared f rom (I) and 
C2HsMgBr], the yield reached  70%. Analogously, 2 ,4 -d icyc lopropy l -3 -bu tyn-2-o l  (IIIb) was obtained in 73% yield 
by the Iotsich react ion.  The carbinol  (/lib) is fo rmed  in h igher  yield by the react ion of (IIb) with eye loprepyle thy-  
nyllithium [obtained f rom (I) and n-butyll i thium].  

We then studied the poss ibility of involving alkyl cyelopropenyl  ketones in these react ions;  until now these 
compounds have not been used for ethynylcarbinol  synthesis  because they are  s ca r ce .  The instability of methyl  
cyclopropenylketones  in the p resence  of bases ,  especia l ly  at high t empera tu res ,  prevents  the i r  use inthe 
Favorsk i i  reac t ion  [4]. Alkylmagnesium halides are  also reac t ive  toward eyclopropenyl  compounds, adding to 
the t ransannular  multiple bond; this hinders  the format ion of cyclopropenylethynylcarbinols  byway of organo-  
magnesium compounds [5]. In this connection, 2 - (1 ,2 -d i -n -p ropy icye lopropen-3 -y l ) -4 -cye lopropy l -3 -bu tyn-2 -  
el (IV) can be synthesized f rom methyl  1 ,2 -d i -n -p ropy lcyc lop ropen-3 -y l  ketone by reac t ion  with eyclopropyl-  
ethynylli thium. 

CaH7-n C3HTn 
\ CH~ / 

c = c L i  § coc,3--  

/ OH \ 
CsH~-n (V) (IV) CaHT-n 

When this reac t ion  is c a r r i ed  out at low t empera tu re  (down to --78 ~ ta r  format ion is essent ia l ly  avoided, and 
IV is obtained in 56% yield.  

Acetylenic alcohols a re  usually dehydrated by the action of acidic reagents  such as PX3, POX 3, P205, 
KtISO4, or  organic or  inorganic acids [6]; but these cannot be used to dehydrate (IID because of the lability of the 
cyclopropane r ing.  Methylcyclopropylcarbinols  a re  dehydratedwithout  i someriza t ion of the t h r e e - m e m b e r e d  
r i ngby  the action of the cat ion-exchange res in  Amber l i te  IRC-50 in the H + form [7]. However,  when carbinol  
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(IIIa) was boiled with this r e s i n  in benzene for  60 h, it did notundergo  any s o r t  of convers ion ,  When it was boiled 
for  50 hwith Dowex 50 r e s in ,  a product  was obtained In30% yield (by gas chromatography) ;  I ts  IR spec t rum con- 
tained two bands (1615 and 1680 cm -l)  In the region of the C = C  valence vibrat ions  which indicate that the r ing 
has been  opened.  The enynes (Via) and (VIb) were  synthes ized In yields  of 67 and 26%, r e spec t ive ly ,  uncon- 
t amina ted  by i somer iza t ion  products  (according to IR and PMR spect ra)  by heating (IIIa) and (IIIb) with an excess  

of hempa at  220~245 ~ 

R 
-me I \  I 

(III) + I/--C_~C--C=CH2 
(VI) 

Ft = CH3(a), Cyclopropyl (b) 

We then investigated the reaction of the enynesthus obtained with dichloro- anddibromoearbenes. Accord- + 
Ing to [8], enynes with a deactivated double bond, such as 1,4-diphenyl- and i, 4-dialkyl-trans-butenynes, 
react withdichlorocarbenes predominantly at the trLple bond. On the other hand, acyclic conjugated enynes 
containing alkyl substituents at the 2 position add dihalocarbenes at the double bond to form dihaloethynylcyclo- 
propanes [9]. When dichlorocarbene (generated by the reaction of CHCI 3 with aqueous alkali in the presence of 
an interphase transfer catalyst)reacts withthe enynes (Via) and (Vlb), the adducts (Vlla) (X =CI) and (Vllb) (X = 

CI) are formed in yields of 38 and 28~ respectively. 

x x 
V 

\ / I  

(vii) R 
R=CH~(ah Cyclopropyl (b);X=C1 or  Br 

The addition of d ib romocarbene  ( f rom equivalent  amounts  of t-C4HgOK and CHBr 3) to (Via) yielded 1 , 1 -  
d ib romo-2 -me thy l -2 - ( cyc lop ropy le thyny l ) eyc iop ropane  (VIIa, X =Br) with 35% r eac ted  and 78% yield based  on 
the amount  of (Via) r eac t ed .  With a threefo ld  m o l a r  excess  of (Via), the yie ld  of (VIIa) (X = Br) was subs tan-  
t ia l ly  unchanged.  

In o r d e r  to obtain po lycyc lopropanes  and cyc lopropenes  the dihal0ethynylcyclopropanes  were  reduced.  
When (VIIa) (X =CI) was t r ea t ed  with Na in liquid ammonia  accordIng l e the  p rocedure  of [10], the acetylene bond 
was s imul taneous ly  reduced  (as was to be expected  i l l  D with the format ion  of t r a n s - l - e y c l o p r o p y l - 2 - ( 1 - m e t h y l -  
cyclopropyl)e thylene (VIII3 In 35% yie ld .  

cl ct / \  H 

~ /  ..... \C=C / 
--7c~c , ] + H / 

CHs CHs 
(Vlla), X = C1 (VlIIa) 

On the o ther  hand, when the d ibromide  (VIIa) (X =Br) was t r ea t ed  with an equ imola r  amount  or  a twofold 
m o l a r  excess  of t r i -n -bu ty l s ta rmane  a t r o o m  t e m p e r a t u r e ,  it was reduced  to, r e spec t ive ly ,  a c i s - - t r a n s  mix tu re  
of monobromides  (IXa, X =Br) ,  o r  the hydrocarbon  (Xa), with p r e s e r v a t i o n  of the acetylenic  bond (yields were  
75-90%). 

Br Br Br 

I)<-~ k + "  I )  - +  
(Vlla), X = Br (IXa), X = Br (Xa) 

Dehydrobromina t ion  of the monobromide  (IXa, X =Br)wi th  t-CaHsOK In DMSOgave (XI) in 31% yie ld ; th i s  
molecule  contains cyc lopropane  and cyc lopropene  r ings  and an acetylene  bond. 

Br 
HsC HsC 

P \ I;) \ t  
(IXa) (XI) 
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The s t ruc tu re  of this hydrocarbon was conf i rmed by IR and PMR spec t r a .  In the IR spec t rum the band 
a t  2225 cm -1 co r responds  to the acetylene vibrat ion,  while that at  1640 cm -t co r re sponds  to the t ransannula r  
double bond; in the PMR spec t rum the protons  a t  the cyclopropene double bond fo rm a s ingletwith 5 = 7 .2  ppm.  

E X P E R I M E N T A L  

G a s -  liquid chromatographic  analys is  was c a r r i e d  out on an LKhM-8MD appara tus  (column 300 by 0 .2  
cm,  15% Reoplex 400 on s i lanized Chromaton N-AW-DMCS; k a t h a r o m e t e r  detector ;  hel ium c a r r i e r  gas  a t  30 
m t / m i n ) .  PMR spec t ra  were  obtained ona  Var ian  DA-60- IL  appara tus  for  CHCI 3 solut ions,  w i th t e t r ame th y l -  
s i lane as internal  s tandard .  I R s p e c t r a  were  r eco rded  on a UR-20 spec t ropho tomete r  (inn coating of m a t e r i a l  
between KBr pla tes) .  

2 -Methy l -4 -cyc lop ropy l -3 -bu tyn -2 -o l  (Ilia). To  a suspens ionof  14 g of KOH in 17 ml  of DM-F was added 
over  20 rain a solut ionof  3 . 3 g  of(I) in3 m l  of DMF, and then over  30 m i n a t  20 ~ a solution of 2.9 g of (IIa) in 
3 m l o f  DMF. The mix tu re  was s t i r r e d  for  6 h a t  20 ~ then t rea tedwi th  10 ml  of wa te r  and ex t rac tedwi th  e ther .  
The ex t r ac t  was washed with5% HCI andwith NaHCO 3 solution, dr iedwi th  MgSO4, and concent ra ted  by evapora -  
tion. Dist i l la t ion of the res idue  yielded 3.1 g (50%7 of (IIIa); 96% pure;  bp78-80 ~ a t17  mm;nD2~ 1.4707; d42~ 
0.9261. Found: C 76.98; H 9.65%. CsHt20. Calculated: C 77.37; H9.74%. I R s p e c t r u m ( v ,  cm-1); 2235(C-~-C), 
3370 (OH). PMR spec t rum (5, ppm): 0 .43-0 :75  m (2 CH 2 in cyclo-C3Hs; 0 .75 -1 .28  m (CH in cyclo-C3H~); 1.36 
s (2 CH3); 3.05 s (OH). 

2 ,4 -Dicyc lop ropy l -3 -bu tyn -2 -o l  (IIIb). To a solution of C2HsMgBr (from 35.4  g of C2HsBr and T. 8 g of Mg) 
in 180 ml  of e ther  wasadded ,  at  0 ~ over40  rain, a solut ionof  17.7 g of(I) in17 m l o f  e the r .  The mix tu re  was 
s t i r r e d  fo r3  h at  20~ then a solut ionof  45.1 g of (IIb) in 45 ml  of e ther  was added a t0  ~ and the wholewas  
s t i r r e d f o r  8 h a t20 ~ The m i x t u r e w a s  t r ea tedwi th  a sa tu ra ted  solution of NHtC1 and ex t rac ted  with e ther ,  
and the ex t r ac t  was dr ied with MgSO 4. Dist i l la t ion yielded 29.4 g (73%) of IIlb, bp 92-94 ~ (11 mm);  nD 2~ 1.4908; 
d42~ 0.9601.  Found: C 79 .47;H 9.33%. Ci0Ht40. Calculated: C 79.96;H 9.40%. IR s p e c t r u m ( r ,  cm--r): 2240 
( C = C ) ,  3410 (OH). PMR spec t rum (5, p p m ) : 0 . 2 - 0 . 7  m (4 CH2 in cyc lo-C3Hs) ;0 .7 -1 .2  m (2 CH in cyclo-C3Hs); 
1.35 s (CH3);2.4 s (OH). 

2 -{1 ,2 -D i -n -p ropy l cye l op ropen -3 -y l ) -4 - cyc lop ropy l -3 -bu tyn -2 -o l  (IV). To a solution of 0.93 g of (I) in 
33 ml  of absolute THF a t - -78  ~ to --70 ~ was added 10 ml  of 1 .4  N butyll i thium in hexane f rom a syr inge ,  in an 
A r  a tmosphere  over  15 min .  The m a s s  was s t i r r ed  fo r ano the r  30 min a t the  s ame  t empe ra tu r e ,  then a solution 
of 2.3 go f  (V) in 2 m l  of THF was added over  5 min .  The mix tu re  was s t i r r e d  for30  min  a t - - 7 8  ~ the t e m p e r a -  
t u r ewas  allowed to r i s e  to 20 ~ and the mix tu re  was t r ea ted  with7 ml  of water ,  then with anhydrous K2CO 3. 
T h e  organic l ayer  was decanted and evapora ted  in vacuum.  Dist i l lat ion of the res idue  yielded 1.8 g (56%7 of 
(IV), bp 90-92 ~ (0.3ram); nD2~ 1.4828; d42~ IR spec t rum (r,  cm- i ) :1850 (C = C ) ;  2240 (C---~ C); 3440 (OH}. 
PMR spec t rum (5, ppm): 0 . 52 -0 .9  m(2  CH 2 in cyc le -  C3I-I5); 0.98 m (CH in cyelo-C3I ~ and 2 CH3in n-C3H?); 1.32 
s (CH3); 2 .4  m (4 CH 2 in n-C3HT); 1.73 s (CH in cyclo-C3Hs). 

Compound (illb) was obtained in 82% yield in an analogous manne r .  

2 - M e t h y l - 4 - c y c l o p r o p y l - l - b u t e n - 3 - y n e  (Via). A mix tu re  of 20 g of (Ilia) and 105 ml  of hempa was heated 
in a bath at  220-245 ~ while the low-boiling products  were  dist i l led off. The dis t i l la te  was washed with 2%HCl 
and with sa tu ra ted  NaHCO3, and dr iedwi th  solid KOtt. Dist i l lat ion y i e i d e d l l . 5  g (67%) of (Via), 99%pure,  bp 
138-139 ~ (750mm);  nD 2~ 1.4914; d42~ 0.8347. Found: C 90.35; H 9.56%. CsHt0. Calculated:  C 90.51; H 9.5%~ IR 
spec t rum (~, cm-1): 895 (C= CH2), 1612 (C= C), 2228 (C = C). PMR spec t rum (5, ppm): 0.6-0.9 m (2 CH~ in 
cyelo-C3Hs); 0.95-1.62 m (CH in cyclo-C3Hs); 1.8 d.d ~(4Jci s = 1.50~ 4Jt ran s = 1.12 Hz~ CI-I3); 5 .03-5.22 m (C = 

.2,4-Dicyclopropyl-l-buten-3-yne (VIb), Compound VIb was obtained in analogous manner ,  in 26% yield, 
95% pure ,  bp78-80 ~ (15 ram); nD2~ d42~ 0.8889. Found:C 90.42;H 9.16%. Ci0Hi2. Calculated: C 90.85; 
H9.15%.  IR spec t rum (v, era-i) :  880 (C =CH2);  1608 (C----C); 2208 (C~---C). PMR spec t rum(6 ,  ppm): 0 .47-1 .07  
m ( 4  CH 2 in cyclo-C3Hs}; 1 .07 -1 .72  m (2 CH in cyclo-C3Hs); 5 . 1 -5 . 17  d .d  (J =2 Hz, C =CH2).  

1 ,1 -Dich lo ro -2 -me thy l -2 - (cyc lopropy le thyny l )cyc lopropane  (VIIa, X =CI). To a mix tu re  of 10 mlof50% 
NaOH, 5.3 g (0.075 mole} of (Via), and 0 . 2 g  of(C2Hs)3(C6HsCH2)NC1 was added 6 g (0 .05mole)  of CHCI 3 drop-  
wise with cooling over  30 rain.  The mix tu re  w a s k e p t  at 35-40 ~ for  4 h, diluted with wa te r  andex t r ac t ed  with 
e the r .  The e x t r a c t w a s  washedwith 3% HCland  withNaHCO 3 solution, and dr iedwi th  CaCl 2. Dis t i l la t ionyie lded  
3.6 g (38%7 of (VIIa), bp 91-92 '  (8ram); nD 2~ 1.5110; d42~ 1.1411.  Found: C57.27;  H5 .46 ;  C1 37.28%. CgHIoC12. 
Calculated: C 57.16; H 5 .33 ; C l  37.51%. IR spec t rum (p, cm-i ) :  778 (C- -CI ) ;  2245 (C-~-C). P M R s p e c t r u m  
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(5, ppm): 0 . 5 - 0 . 8 5  m (2CH z in cyclo-C3Hs); 0 . 8 7 - 1 . 2 8  m (CHIn cyclo-C3Hs); 1 . 3 7 d  a n d l . 6 1  d(J  =6.6  Hz, CH2 
Incyclo-C~H2Cl2); 1.48 s (CH~). 

1 ,1 -Dich lo ro -2 -cye lop ropy l -2 - ( cyc lop ropy le thyny l ) cyc lop ropane  (VIIb, X = C1). Compound (VIIb) was 
obtained In analogous m a n n e r  in 26% yield,  bp 100-102 ~ (2 mm);  nD 2~ 1.5212; d42~ 1.1478.  Found: C 61.21; H 
5.62;  C1 32.40%: CilHt2Cl2. Calculated: C 61 .41; t t  5.62;  CI 32.96%. IR spec t rum (v, era-i):  780 (C- -CI ) ;  
2245 (C ~ C). 

1 ,1 -Dib romo-2 -me thy l -2 - ( cyc lop ropy le thyny l ) eye lop ropane  (VIIa, X =Br)~ To a suspens ion of t-C4HsOK 
( f rom 7 g of K) in 120 ml  of absolute pentane was added 16 g (0.15 mole) of (Via) dropwlse In a N 2 a tmosphe re  
a t  - -25~ --30 ~ then 36.8 g (0.15 mole) o fCHBr  3 o v e r 1  h. The m i x t u r e w a s  s t i r r e d  for  4h  at  0 to --10 ~ After  
the usual  workup there  were  s epa ra t ed  8 .9  g o funreac ted  (Via), and 14.55 g (35%) of(VIIa) (X =Br) ,  98%pure,  
bp 113-114~ mm);nD2~ 1.5567; d42~ 1.6037.  Found: C 39.83; H 3.83; B r  55.74%. CsH10Br 2. Calculated: C 
38.88; H 3.63; B r .  57.49%. IR s p e c t r u m ( v ,  cm- l ) :  7 1 0 ( C - - B r ) ;  2245 ( C ~ C ) .  PMR spec t rum (5, ppm);  
0 . 5 8 - 0 . 8 7 m  (2 CI-/2 Ineyelo-C3Hs); 1 . 0 3 - 1 . 3 8  m (CHIn eyclo-C3Hs);1.52 s (CH3); 1 .57 d and 1.82 d(J  =7 .3  Hz, 
CH 2 in eyelo-C3H2Br2). 

1 - B r o m o - 2 - m e t h y l - 2 - ( c y c l o p r o p y l e t h y n y l ) c y c l o p r o p a n e  (IXa, X =Br) .  To 35.2 g (0.13 mole) of (VIIa) 
(X =Br) was added 36.9  g (0.13 mole)  o f t r i - n -bu ty i s t annane  dropwise  in a N 2 a tmosphe re  over  30 rain.  The 
mix tu re  was s t i r r e d  for  4 h a t  20~ Dis t i l la t ion yielded 21.8 g (86.5%)of (IXa)(X =Br) ,  bp80-85 ~ (5 ram); nD2~ 
1.5216;d42~ 1.2827.  Found: C 53.75;  H 5.56;  Br  40.06%. CsHllBr.  Calculated: C 54.29; H 5.57; Br  40.14%. 
IR spec t rum (v, era-i) :  555 ( C - - B r ) :  2245 ( C - ~ C ) .  PMR spec t rum (5, ppm): 0 . 5 - 0 . 8 8  m (2 CH 2 In cyclo-CsHs); 
0 . 9 - 1 . 6  m (CH in cyelo-C3H 5 and CH 2 in cyelo-C3H3Br ); 1 .27 s (CH3) for  t rans  i somer  and 1 .37  s (CH 3) for  cis 
i somer  (for CH 3 and Br);  2.80 d .d  and 3.16 d .d  ( J t rans  = 5, J e i s  =8 Hz, CHin cyclo-C3HaBr ). 

Compound (IXa) (X = CI) was obtained in analogous m a n n e r  in 45% yield,  bp 77-82 ~ (14 m m ) .  IR spec t rum 
(9, era-i) :  680 (C --  C1); 2250 (C ~---C). PMR spec t rum (5, ppm): 0 .5 -0 .85  m (CH 2 in cyclo-C3Hs); 0 . 85 -1 .6  m 
(CH in cyeio-C3H 5 and CH 2 in cycto-C3H3CI); 1 .23 s (CH 3) f o r t r a n s  and 1.35 s (CH3) f o r c i s  isomer~ 2.85 d .d  
and 3.23 d .d  ( J t rans  =5, J e i s  =7 Hz, CH incyclo-C3H3Cl ). 

t r__ans- l -Cyelopropyl-2-(1-methylcye!opropyl)e thylene  (VHIa)._ To a solution of 9.7 g of Na in 170 ml  of 
liquid NH~ at  --70 ~ was added a solution of 16 g of(VIIa) (X =CI) in 65 ml  of absolute e ther  dropwtse over  15 rain 
in a N 2 a t m o s p h e r e .  The mix tu re  was s t i r r e d  for  10 rain.  B y m e a n s  of the usual  workup 4.5 g o f  a f ract ion 
boiling at  140-150 ~ (750 r am )was  obtained.  B y m e a n s  of p r epa ra t i ve  GLC chromatography  (column 450 bv 6 ram,  
15% Reoplex 400 on s i lanized HM'DS at 90 ~ a 35% yie ld  of  ~ 100% pure  (Villa) was obtained; n 20 1.4723; d42~ 0.83 06j 
Found; C 88 .33;H 11.56%. C9HI4. Calculated: C 88.45; H 11.55%. I R s p e c t r u m  (v, cm-~)D: 1665 (C~--C); 965 
(CH - -CH t r ans ) .  PMR spec t rum:  (5, ppm): 0 . 1 6 , 0 . 9 5 m  (4 CH 2 ineyclo-C3H 5 and cyclo-C3H~); 1 .2 -1 .66  m 
(CH in eyelo-C3Hs);1.06 s (CH3); 4.88 d .d  and5 .12  d . d ( J t r a n  s =15, J e i s  =6.5 Hz, CH-----CH). 

1 -Methy l - l - ( cyc lopropy le thyny l )eyc lopropane  (Xa). To a solution of 5.6 g (0.02 mole) of (VIIa) (X =Br) 
in 4 ml  of absoIute pentane was added 11.6 g (0.04 mole) of (n-C4Hg)3SnH dropwise at  0 ~ The mix tu re  was s t i r r ed  
30 h a t 2 0  ~ Dis t i l la t ion gave (Xa) in 73% yield,  96 .8%pure ,  bp 150~ ram); nD 2~ 1.4764;d42~ 0.8586. IR 
spec t rum (v, cm- l ) :  2240 (C-~  C). PMR s pec t rum (5, ppm): 0 .35-0 .95  m (4 CH 2 in cyclo-C3Hsand eyelo-C3H4); 
1 -1 .42  m (CH in cyclo-C3Hs); 1.17 s (CH3). 

3 -Methy l -3- (cyc lopropyle thynyl )cyc lopropene(XI) .  To a solution of 4.2 g (0.02 mole) of (IXA) in 42 ml 
of DMSO was added dropwise  a solution of 3.6 g (0.03 mole) of t-C4HsOK in 96 ml of DMSO at  18-20 ~ in a N 2 
a t m o s p h e r e  ove r  1 h. The mix tu re  was s t i r r e d  for 1 h at 20~ 70 ml  of ice-cold  wa te r  was added, and the 
mix tu re  was ex t rac ted  with pentane. The ex t rac t  was dr ied over  MgSO o Dist i l la t ion yielded 0.78 g (31%) of 
(XI), 95% pure ,  bp 67-68 ~ (23 ram); n ~  1.4922; d~ ~ 0.8846. Found: C 91.00; H 8.46%. CoH10. Calculated: 
C 91.41; H 8.53%. IR spec t rum (v, cm- l ) :  1640 (C=C) ,  2225 (C--C) .  PMR spec t rum (5, ppm): 0.38-0.82 
(2CH 2 in cyclo-C3H~) , 0.87-1.23 m (CH in cyclo-C3Hs) , 1.26 d (J = 0.5 Hz, CH3) , 7.2 s (2CH in cyclo-C3tI2). 

C O N C L U S I O N S  

1. By means  of the Favor sk i i  r eac t ion  and of o rganomagnes ium and organol i thium compounds,  cyclopropyl-  
e thynylcarbinols  were  synthes ized  f rom cyc lopropylaee ty lene  and acetone or  methyl  eyelopropyl  ketone in yields 
of  50-82%. 

2. The p repa ra t ion  of 2 - ( 1 , 2 - d i - n - p r o p y l e y c l o p r o p e n - 3 - y l ) - 4 - c y c l o p r o p y l - 3 - b u t y n - 2 - o l  in 56% y ie ldby  the 
reac t ion  of methy l  1, 2 - d i - n - p r o p y l c y c l o p r o p e n - 3 - y l  ketone with cyclopropylethynyl l i thinm i l lus t ra tes  the poss i -  
bil i ty of synthesiz ing eyelopropenyle thynyinarbinols ,  which a r e  difficult to obtain, f rom labile alkyl eyelopropenyl  
ke tones .  

1167 



3. The tertiary cyclopropylethynyl-substltuted a lcc~hols have been dehydrated at 220-250 ~ in hempa medium 
to the corresponding enynes uncontaminated by isomerization products of the three-membered ring. Dihalo- 
methylenstionof these enynes proceeds at the double bond to form the corresponding dicyclopropylacetylenes. 

4. We studied complete and partial reduction of the l-cyclopropyl-2-(1-methyl-2, 2-dihalocyclopropyl)- 
acetylenes. By dehydrobromination of l-cyclopropyl-2-(1-methyl-2-bromocyclopropyl)acetylene with potassium 
tert-butylate in DMSO we synthes ized 1-cyclopropyl- 2- (3-methylcyclopropen-3-yl)acetylene. 
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R E A C T I O N S  O F  1 - F L U O R O - 1 - B R O M O - 2 - A R Y L C Y C L O P R O P A N E S  

IN S O L V O L Y S I S  C O N D I T I O N S  IN T H E  P R E S E N C E  O F  

E L E C T R O P H I L I C  A N D  N U C L E O P H I L I C  A G E N T S  

V . S .  A k s e n o v  a n d  G .  A .  T e r e n t ' e v a  UDC 542.91:547.512'121 

The reac t ions  of compounds of the cyclopropane s e r i e s  in conditions of nucleophilic substi tution, as a 
ru le ,  lead to the format ion  of al lyl lc  der iva t ives  a n d a r e  acce l e r a t ed  by e lec t rophi l ic  o r  nucleophilic agents .  
Lewis bases  a re  used  as the e lee t rophi l ic  agents [1, 2] and organic  and inorganic ba se s ,  as the nucleophilic 
agents  [3]. The reac t ion  ra t e  in the p resence  of e lec t rophi l ic  agents  depends on the nature  of t heg roup  being 
c leaved and of the subst i tuent  on the cyclopropane r ing [4] and on the re la t ive  posit ion of the subst i tuent  on the 
t h r e e - m e m b e r e d  r ing and the group being c leaved [5, 6]. In the p re sence  ofnueleophi l ic  agents ,  e i ther  r ing 
opening of the cyclopropane r ing [1, 3, 7, 8] or  reac t ions  with re tent ion of the r ing [9, 10] can occur ,  depending 
on the nature  of the r ing subst i tuent .  The behavior  of u n s y m m e t r i c a l  gem-d iha locyc lopropanes  In conditions 
of solvolys is  has not ye t  been studied.  

The a im of the p r e s en t  study is to es tab l i sh  the s t ruc tu re  of the reac t ion  products  f rom 1 - f l u o r o - l - b r o m o -  
2 -a ry lcyc lopropanes  (D wi thmethanol  in the p resence  of e lec t rophi l ie  and nueleophilic agents ,  to study the in- 
fluence of subst i tuents  on the a rom a t i c  r ing on the reac t ion  r a t e ,  and to compare  the reac t iv i ty  of the syn and 
anti i s o m e r s .  

The I a re  obtained as mix tu re s  of both i somer s  [11] f rom the r eac t i ono f  the cor responding  subst i tuted 
s ty renes  with f luo robromocarbene .  Solvolysis  in the p re sence  ofe lee t rophi l i c  agents  was conductedby hea t -  
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