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The p rope r t i e s  of act ivated cyclopropanes  and, in pa r t i cu la r ,  of cyclopropyl  ketches ,  have a l ready been 
discussed in the l i t e ra tu re  [2-6]. The opinion was expres sed  that the d i rec t ion  of r ing  opening depends on the 
s t e r e o c h e m i s t r y  of the t ransi t ion s ta te  and that the bond of the cyciopropane r ing (CPR) that over laps  to the 
g rea tes t  degree  with the ~r-electron sy s t em of the C = O  group is c leaved [7]. The 16 ,17a-cyc lopropano-20-  
ke tos te ro ids ,  which a re  a ve ry  in teres t ing  mode l fo r  studying prob lems  of this type, have remained  practica~ly 
unstudied f r o m  this standpoint.  Only the p repara t ive  aspect  of the Birch reduct ion  [8] and HHal additon [9, 10] 
reac t ions  was studied. Here  only the 16(~-R-substituted (R = CH3, CH~CI, Ctt2Br, CH2I) pregnenoiones were  
isolated,  which a re  fo rmed  by cleavage of the exo 1 7 - C - C H  z bond of the CPR. On the basis thai; these reac t ions  
have such a h igk  s te reospec i f ic i ty ,  and taking the above said into account,  it  could be concluded that the p r e -  
f e r r e d  conformat ions  a re  those in which only the exo bond (1 7 -C-CH  2) over laps  with the r - e l e c t r o n  sys tem of 
the keto group (conformers  ! or 2). At the same t ime,  a study of the c i r cu la r  d ichro ism (CD) spec t r a  of 3 ' -H-  
eyelopropa[16,17~]pregn-5-en-3f l -o l -20-one  3 -ace ta te  (I) 
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disc losed [11] that of the two b isee tor ia l  conformat ions ,  which sat isfy the r e q u i r e m e n t  of maximum conjugation 
of the keto group and the CPR [7, 12, 13] (conformers  3 and 4), only the s - t r anso id  conformat ion 3 ag rees  with 
the exper imen ta l  data, and apparent ly this conformat ion should be r e g a r d e d  as being the p r e f e r r e d  in the ground 
state.  In t ranso id  confo rmer  3 the 1 7 - C - 1 6 - C  and 1 7 - C - C H  2 bonds of the CPR, next  to the keto group, have 
the same over lap  with the ~r-shell of the carbonyL In this situation, on the assumpt ion  that the conformat ions  
of the molecule  in the ground and t ransi t ion s ta tes  a re  identical ,  a symmet r i ca l l y  po la r ized  s t ruc tu re  of the B 
type mus t  be expected,  and consequently a low reg iose lec t iv i ty  of r ing  opening, i .e . ,  c leavage of al l  th ree  bonds 
of the r ing is possible.  To el iminate  this contradict ion,  we studied the reac t ion  of (I) [14] with thioeyanic acid 
(refiuxingwith KSCN or heating with pyridine thiocyanate in ethanol, pyridine or aceteni t r i le) .  In se lect ing the 
reagent  we took into account  its high reac t iv i ty  (for example,  (Ib), does not r e a c t  with AcOH), and the con-  
venience of identifying their  desulfur izat ion products .  It was found that independent of the conditions (KSCN in 
AcOH or CsHsN" HSCN in pyridine or MeCN) the reac t ion  of {Ia) with HSCN proceeds  with opening of both the 
exo and endo a -bond  of (I) and he r e  thiocyanates (IIa) and (III) a re  fo rmed  in a 3-4 : 1 ra t io .  The reac t ion ,of  
(Ia) with CsHsN" HSCN in ethanoI p roceeds  with par t ia l  hydrolys is  of the 3-aee toxy  group,  which makes  it  dif-  
f icult  to separa te  the reac t ion  mixture  and quanti tat ively es t imate  the ra t ios  of the products .  The high se iec t i -  
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vity of the r eac t ion  indicates  that in the t ransi t ion state  the C =O  grouping is drawn out somewhat f r om the s -  
t ransoid  conformat ion 3, which postulates  a maximum e lec t ron  delocalizat ion [11]. Such a deviation {up to 30 ~ 
on ei ther  side) leads to conformat ions  2 and 5, in which the C = O  group is r e spec t ive ly  conjugated with ei ther  
the exo or  ends cycLopropane bond. 

The fac t  that the r eac t ion  of (In) with HSCN proceeds  with the predominant  format ion  of product  (IIa) 
makes  i t  possible to conclude that the exo 1 7 - C - C H  2 a -bond  of (I) has the best  possibi l i t ies  for  conjugation, 
i .e . ,  polar iza t ion  of the A type, and consequently conformation 2, 
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is the p r e f e r r e d .  Polar iza t ion  of the C type, which leads to cleavage of the 1 7 - C - 1 6 - C  bond and the format ion 
of product  (III) is r ea l i zed  to much less  degree .  Other r eac t ion  products ,  in par t icu la r ,  those obtained by 
cleavage of the 16-C-CI-I 2 bond, a re  absent.  Hence i t  follows that the symmet r i ca l ly  polar ized  s t ruc tu re  B, 
which is r ea l i zed  in the b isec tor ia l  conformer  3, is not formed.  Res t r ic t ion  of the analyses  only to the t ransoid 
conformat ions  2, 3, and 5 is  due to two reasons .  F i rs t ,  the CD spec t ra l  data contradic t  the s -c i so id  conforma-  
tions of the molecule  in the ground state  [11]. Second, in the s -c i so id  conformer  4, like in the gauche cisoid 
confo rmers  1 and 6 (deviation of 30 ~ on e i ther  side), in view of the r igidi ty  of a te t racyc l ic  sys tem a maximum 
degree  of conjugation of the CPR with the C = O  groups is impossible ,  s ince the geomet ry  of these confo rmers  
does not co r respond  to the main r e q u i r e m e n t  of conjugation, namely,  that the planes of the p orbi ta ls  of the 
carbonyl  group and the CPR have to be paral le l .  The pe r fo rmed  analysis  of the reac t ion  products  of (Ia) with 
HSCN makes i t  possible to conclude that a minimum deviation of the C = O  group f r o m  the conformation of the 
s - t r anso id  type 3 is  obse rved  in the t ransi t ion s ta te  in the d i rec t ion of a maximum over lap  with the a -bonds  
of the CPR, in which connection the conformat ion equi l ibr ium between the thus fo rmed  conformations of t r ans -  
old type 2 and 5 is shif ted toward the f i r s t .  

The s t ruc tu re  of products  {II) and (III) follows f ro m  the physicochemical  armlysis r e su l t s  and the desul-  
fur iza t ion data. Thioeyanates  (IIa) and (Ill) have s imi la r  IR spec t ra  (charac te r i s t ic  bands of the SCN group at 
2160 cm -1 and absorpt ion of the carbonyl  group at  1700 cm-1). The PIVIR spec t ra  of these compounds differ  not 
only in the chemica l  shifts of the angular  18-CI-I 3 groups ( respect ively  0.61 and 0.88 ppm), but also in the posi -  
tion and intensi ty of the signals of the protons  at tached di rec t ly  to the thiocyanato group. Thus, the two-proton 
signal  of the CH z group in (IIa) and its hydroxy analog (IIb) appears  as  a broad singlet  with 6 2.9 ppm, whereas  
the one-pro ton  signal  of 16-ti  in (III) appears  as an unresolved,  quite nar row band with 6 4.06 ppm (Wl/2=6 Hz), 
which makes  i t  poss ible  to ass ign the equator ia l  posit ion to this proton. In general ,  the mass  spec t ra  of com-  
pounds (IIa) and (Ill) a re  identical,  the re  is a s t r i c t  repet i t ion of the individual f ragments ,  and only dif ferences  
in the r e l a t ive  intensi ty of the peaks a re  observed.  Thus, for  example,  in product  (IIa) the [M-HOAc] + peak 
is mos t  in tense ,  whereas  in thiocyanate (Ill) the [M-HOAc-I-ISCN] + f ragment  has the highest  intensity. The 
ease  of c leaving iISCN in thioeyanate (III) again indirect ly  conf i rms the axial  a -conf igura t ion  of the thioeyanato 
group. The desul fur iza t ion  of thiocyanate (IIb) over  Raney Ni leads to the 16o~-methyl.pregnenolone (IV), while 
the desul fur iza t ion  of thiocyanate (Ill) under analogous conditions, followed by hydrolys is  of the obtained (Va), 
leads to the D-homoketone (Vb). 
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F r o m  the obtained data i t  follows that the cha rac te r  of the conjugation of the CPR with the C =O group 
de te rmines  the f o r m  of the in te rmedia te  cation and the s t ruc tu re  of the fo rmed  products .  It s eems  natural  in 
such cases  tha t the  d i rec t ion  of the opening reac t ions  and the quantitative composit ion of the products  should 
r e m a i n  unchanged when other nueleophilic reagents  a re  used. As was mentioned above, the data given in [9, 
10] on the opening of eye lopropyl  ketones (I) by hydrogen halides do not conf i rm this. Consequently,  we also 
studied the s t e r e ochemica l  aspec t  of the reac t ion  of (Ia, b) with C6HsN" HCI, taking into account the known ad-  
vantages of this r eagen t  in the opening reac t ions  with HHal [15]. It was found that, con t ra ry  to [10], the r e a c -  
tion is not s t r i c t ly  specif ic ,  but i t  is reg iose lee t ive ,  and gives a mixture  of two chromatographica l ly  in sepa r -  
able [in the reac t ion  with Ia)] and difficultly separable  [in the reac t ion  with (Ib)] products ,  in which, based on 
the PMR spec t roscopy  data, the amount of the 16~-chloromethylpregneno[one (VI), the cleavage product  of the 
exo bond of the CPR, is 76%. In the PMR spec t rum of this mixture ,  besides the intense s inglet  signals of the 
CIt 3 protons  of the 16~-ehloromethylketone  (VI) with 5 0 .61ppm (18-CH3), 0.94 (19-CH3) and 2.08 (21-CH3), a re  
p resen t  singlet  signals at  0.84, 0.92, and 2.1 ppm of the CH 8 protons of D-homoketone (VII), the intensi ty of 
which signals is 24% of the total intensi ty of the enumera ted  signals in pa i r s .  A complete  ag reement  of the 
posit ions of these signals and the chemical  shifts,  observed  for D-homoketones (III) and (VII), makes it  pos-  
sible to conclude that the product ,  fo rmed  in smal le r  amounts when cyclopropane (I) is r eac t ed  with CsHsN" 
i-ICl, has the D-homo s t ruc tu r e  and is  the cleavage product  of the endo bond of cyelopropane (I). A compara -  
tively nar row signal at 4.54 ppm is p resen t  downfield in the NMR spec t rum of (VII), which, in harmony with 
the above p e r f o r m e d  analysis  for  D-homoketone (III), was assigned to the equator ia l  pro ton  at  16'-C. 

Replacing the 20-carbonyI  group by the hydrazone f ragment  N - I ~ I C O f E t  does not change the general  
s t ruc tu ra l  d i rec t ion  of opening the r ing by thiocyanic acid, but in this case  the reac t ion  is regiospeci f ic ,  with 
cleavage only of the exo bend of the r ing,  and f r o m  3 ' -H-cyc !opropa  [16,17c~]pregn-5-en-3fl-ol-20-one 3 - a c e -  
tate 20-earbe thoxyhydrazone  (VIII) by t r ea tmen t  with pyridine thiocyanate im MeCN is fo rmed  the 20-earbe th-  
oxyhydrazone (IX), which is ident ical  with that obtained by the reac t ion  of ketone (IIa) with carbethoxyhydrazine  
(CEH). The cleavage product  of the endo 1 7 - C - 1 6 - C  bend of the r ing,  of hydrazone (VIII), was not detected. 
The reac t ion  was run  in the p re sence  of CEIt, s ince the hydrolys is  of the hydrazone group to the keto group can 
be expected under these conditions. The s t r i c t  s t ruc tu ra l  d i rec t ion of opening the r ing in hydrazone (VIII) in-- 
dicates  a eonformat ional  r ig idi ty  of this sys t em and a p re fe ren t i a l  conformat ion of the 1 or  2 type. 

EXPERIMENTAL 

The melting points were determined on a Kofler block. The PIvIR spectra were taken on a Tesla BS-497 
spect~'ometer (100 1VIHz) in CDCI 3 solution, and using HM.DS as the in ternal  s tandard.  The IR spec t ra  were  ob- 
tained on a UR-10 ins t rument ,  while the mass  spec t r a  were  obtained on a Varian MAT CIt-6 in~strument, with 
d i rec t  inser t ion  of the sample into the ion source  at an ionizing voltage of 70 eV. 

16~-Thiocyana tometky lpregn-5-en-3f l -o l -20-one  3-Aceta te  (IIa) and 16aJ-Thioeyanato-D-homopregn-5-  
en-3- f l -o l -20-one  3-Aceta te  (III). A solution of 0.2 g of (Ia) and 0.8 g of KSCN in 6 ml  of AcOH was heated for  
33 h at  90~ ~ e  mixture  was diluted with water  and the obtained prec ip i ta te  was f i l te red ,  washed with water ,  
and dr ied  to give 0.2 g of product ,  f r o m  which we isolated by TLC (SiOf, 2 : 3 e t h e r - h e x a n e )  0.01 g of uareac ted  
(Ia) and 0.13 g of (IIa), mp 213-215 ~ (from e t h e r - h e x a n e ) .  In f ra red  spec t rum (v, cm-1, KBr): 1250, 1700, 
1721, 2160. PMI~ spec t rum (6, ppm): 0.61 s (18-CH.~), 0.95 s (19-CH3) , 1.96 s (3-OAe), 2.11 s (21-CH~), 2.93 
hr. s (CI-IfSCN~ , 4.52 br. (3-H). Mass spec t rum (m/e):  369 (M-HOAc) +, 310 (M-HOAc-HSCN)  +, 295 (M-- 
HOAc-I~ISCN- Ctt3) +, 267 (M-HOAe-HSCN-COCH3)  +, * 260.4 (369-~310). 

In addition, we isola ted 0.04 g of (III), mp 174-179 ~ (from e t h e r - h e x a n e ) .  In f ra red  spec t rum (v, cm -1, 
KBr): 1242, 1700, 1725, 2165. PMR spec t rum (6, ppm): 0.88 s (18-CtI3) , 0.93 s (19-CH3) , 1.96 s (3-OAc), 
2.13 (21-CH~), 4.06 br. 1 Wl/2 = 6 Hz {16-H), 4.52 br.1 (3-H). 1Vmss spec t rum (m/e) :  3 6 9 ( M - H e A t )  +, 310 (M-- 
HOAe-ItSCN) + , 295 (M-HOAc-HSCN-CH3)  +, * 280,7 (310~ 295), *260.4 (369---310). 

A solution of 0.1 g of (Ia) and 0.6 g of CsHsN" HSCN in 3 ml of d ry  CsHsN was heated at  90 ~ for  100 h. 
After the above descr ibed  workup we obtained 0.1 g of a mixture ,  f r o m  which we isolated by TLC (SiOz, 1 : 20 
ether-C~H~) 0~ g of 16a-thiocyanate (IIa) and 0.014 g of D-homoketone ~III), which were identical with those 
described above. 

16a-Thiocyanatomethylpregn-5-en-3fl-ol-20-one (lib). A solution of 0.1 g of (la) and 0.3 g of Cs}IsN" 
HSCN in 6 ml of EtOH was refluxed for 65 h. The solvent was evaporated, the residue was diluted with water, 
and the obtained precipitate was filtered and dried to give 0.06 g of (Jib), mp 162-166 ~ (from ether) (TIC, 1 : 15 
ether-CsH6). Infrared spectrum (v, cm -i, KBr): 1060, 1358, 1690, 2160, 3550. PMR spectrum (6, ppm): 0.60 
s (18-CH3), 0.93 s (19-CH3) , 2.09 s (21-CH~), 2.93 br.l (CH2SCN) , 3.45 brA (3-1I}. Mass spectrum (m/e): 387 
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(M+), 369 (M-H20) +, 328 (M-HSCN) +, 310 (M-HSCN-HzO) +. Found: C 69.31; H 8.20; S 7.80; N 3.35%. 
C25H3503SN. Calculated: C 69.90; H 8.21; S 7.45; N 3.26%. 

A solution of 0.008 g of (IIb) and 0.5 ml of Ac20 in 2 ml of C~HsN was kept for 24 h at 20% After the 
usual workup and recrystall ization from an e ther-hexane mixture we obtained 3-acetate (Ia) with mp 205-208 ~ 
which was identical with the above described. 

16~-Methylpregn-5-en-3fl-ol-20-one 3-Acetate (IV)~ A solution of 0.05 g of (IIa) in 5 ml of EtOH was 
refluxed with Raney Ni for 1 h. The catalyst was filtered, the solvent was evaporated, and the residue was re -  
crystallized from an e ther-hexane mixture to give 0.048 g of (IV), mp 177-182 ~ which was characterized as 
its S-acetate [16], mp 180-182 ~ which did not depress the mixed melting point with an authentic sample. 

D-Homopregn-5-en-3fl-ol-20-one 3-Acetate (Va). A solution of 0.020 g of D-homoketone (IH) in 1.5 ml 
of ethanol was refluxed with Raney Ni for 4 h. After an analogous workup we obtained 0.018 g of (Va), mp 184- 
185 ~ (from ether). Infrared spectrum (v, cm-1): 1250, 1370, 1455, 1705, 1735. PMI~ spectrum (~, ppm): 0.88 
s (18-CH3), 0.92 s (19-CH3), 1.90 s (3-OAc), 2.03 s (21-CHs), 4.49 br.l (3-H), 5.27 hr.1 (6-H). Mass spectrum 
(m/e): 312 (M-HOAc) +, 297 (M-HOAc-CH3) +. 

The hydrolysis of (Va) gave (Vb), mp 203-206 ~ (from MeOH), [0LJD2~176 cf. [17]. 

16c~-Chloromethylpregn-5-en-3fi-ol-20-one 3-Acetate (Via) and (16~-Chloro-D-homopregn-5-en-3fl-ol- 
20-one 3-Acetate (VII). A solution of 0.25 g of (Ia) and 2.5 g of CsHsN" HC1 in 100 ml of MeCN was refluxed 
for 32 h and then evaporated. The residue was diluted with water, and the precipitate was filtered and washed 
with water to give 0.26 g of a mixture, from which by repeated GLC and TLC we isolated 0.015 g of (Ia) 0.05 g 
of (Ib), and 0.1 g of (Via), mp 159-162 ~ (from MeOH). Infrared spectrum (v, cm-1): 670, 1245, 1710, 1725. 
PMR spectrum (5, ppm): 0.61 s (18-CH8), 0.94 s (19-CH3), 2.08 s (21-CH3), 3.38 q (CH2CD. Mass spectrum 
(m/e): 346 (M + 1 ~- HOAc) +, 331 (M+ 1-HOAc-CHs) +, "316.65 (346-~331). 

In addition, we obtained 0.028 g of (VII), mp 203-210 ~ (from MeOH). Infrared spectrum (v, cm-1): 635, 
1245, 1710, 1725. PMR spectrum (5, ppm): 0.84 s (18-CHs), 0.92 s (19-CHs), 1.96 s (3-OAe), 2.1 s (21-CI-I3), 
4.54 br.l (Wl/~=6 Hz) (16-H). Mass spectrum (m/e): 346 M+ 1-HOAc) +, 331 (M+ 1 br.1 HOAc-CH3) +, "316 
* 316.65(346--331). 

16G-Chloromethylpregn-5-en-3fl-ol-20-one. A solution of 0.05 g of cyc[opropane (Ib) and 0.5 g of 
CsHsN. HCI in 2.5 ml of MeCN was refluxed for 28 h until all of the starting (Ib) had disappeared (checked by 
TLC, 1 : 10 ether-benzene).  We obtained 0.047 g of a chromatographically inseparable mixture of two prod- 
ucts, which, based on the PMR spectral data, contained 7670 of 16G-chloromethyIpregn-5-en-3fl-ol-20-one, 
which was isolated by recrystall ization from ether, mp 185-188 ~ c.f [10]. 

3,-H-Cyclopropa[16,17G]pregn-5-en-3fl-ol-20-one 3-Acetate 20-Carbethoxyhydrazone (VIH). A solution 
of 1.5 g of (ia) and 3 g of CEH in 75 ml of AcOH and 6 ml of CHCI 3 was kept for 3 days at 20 ~ partially evapo- 
rated in vacuo, the residue was diluted with water, and the obtained precipitate was filtered, washed with 
water, dried, and recrystaUized from ether to give 0.95 g of 20-carbethoxyhydrazone (VIII), mp 190-195 ~ 
Infrared spectrum iv, cm -1, KBr): 1042, 1260, 1520, 1712, 1736, 3300. PMR spectrum (5, ppm): 0.78 s (18- 
CH3) , 0.96 s (19-CH3). 1.22 t (CH 3 of OC2H 5 group), 1.74 s (21-CH3), 1.94 s (3-OAc), 4.16 q (Ctt 2 of OC2H 5 
group), 7.43 (NH). Mass spectrum (m/e): 456 (M+), 441 (M-CH3) +, * 426.5 = (456---441), 396 (M-HOAc) § 
381 (M-CH3-HOAc) +, 368 (M-CH3-CO2C2H5)+, 323 (M-HOAc-CO2C2Hs) +, 308 (M-ttOAc-CO~C2Hs-CH3) +. 
Found: C 71.62; H 8.92; N 6.26%. C27Ha0OaN 2. Calculated: C 71.05; H 8.77; N 6.10%. 

16o_J-Thiocyanatomethylpregn-5-en-3fl-ol-20-one 3-Acetate 20-Carbethoxyhydrazone (IX). A solution of 
0.023 g of thiocyanate (IIa) and 0.035 g of CEH in 1.2 ml of glacial AcOH was kept overnight at 20 ~ diluted with 
water, and the obtained precipitate was filtered, washed with water, and dried to give 0.027 g of 20-carbethoxy- 
hydrazone (IX), 182-184 ~ (from ether-hexane).  Infrared spectrum (v, cm -l, KBr): 1215, 1250, 1722, 1748, 
2155, 3345. 

A solution of 0.05 g of 20-hydrazone (VIII), 0.15 g of CsHsN" HSCN, and 0.05 g of CEH in 2.5 ml of MeCN 
was heated for 25 h at 90 ~ After the usual workup we obtained 0.05 g of product, which was purified by chroma- 
tography. Here we isolated 0.005 g of (VIII) and 0.040 g of (IX), mp 182-184 ~ (from ether-hexane),  which was 
identical with the above described. 

16(~-Thiocyanato-D-homopregn-5-en-3fl-ol-20-one 3-Acetate 20-Carbethoxyhydrazone (X). A solution 
of 0.01 g of thiocyanate (III) and 0.015 g of CEH in 0.6 m[ of glacial AcOH was kept overnight at 20 ~ After the 
above described workup we obtained 0.01 g of 20-hydrazone (X), mp 120-123 ~ (from ether). Infrared spectrum 
(v, cm -1, KBr): 1245, 1732, 2150, 3270. 
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C O N C L U S I O N S  

1. The opening of 16,17~-cyclopropano-20-ketosteroids by thiocyanic and hydrochloric acids proceeds 
with the cleavage of both the exo and endo s-bond of the three-membered ring; the obtained results cor respo~ 
to a preference of conformations of the transoid type for this  molecule in the transition state. 

2. Replacing the 20-keto group by a hydrazone fragment qualitatively does not change the structural 
direction of the opening of the cyelopropane ring by thioeyanie acid. 

L I T E R A T U R E  C I T E D  

1. A.V. Kamernitski, V. G. Levi, and I. G. Reshetova, Izv. Akad. Nauk SSSR, Ser. Khim., 1980, 155. 
2. S.S. Balenkova, and L. A. Karamysheva, Vestn. Mosk. Univ., Ser. Khim., 15., No. 2, 131-'~74). 
3. W.G. Dauben and R. E. Wolf, J. Org. Chem., 3_~5, 374, 2361 (1970). 
4. J. Louis Pierre and P. Arnaud, Bull  See. Chim. France, 1966, 1690. 
5. S. Danishefsky and G. Kovnyak, J. Org. Chem., 40, 114 (1975). 
6. K. Kondo, E. Hire, and D. Tunemoto, Tetrahedron, Lett., 1976, 4489. 
7. W.G. Dauben and G. H. Beresin, J. Am. Chem. See., 89__, 3449 (1967). 
8. D. Burns, M. T. Davies, and V. Petrow, Steroids, 3_, 583 (1964). 
9. U. Eberhardt, Pharmazie, 30__, 280 (1975). 

10. R. Villotti and A. Bowers, U.S. Patent 3,300,517; Chem. Abstr., 6._66, 85962a (1967). 
11. T.N. Deshko, A. V. Kamernitskii, G. A. Kogan, A. NL Turuta, T. K. Ustynyuk, and T. 1VL Fadeeva, Izv. 

Akad. Nauk SSSR, Ser. Khim., 1976......, 2713. 
12. M. Yu. Lukina, Usp. Khim., 31__, 901 (1962). 
13. L .A.  Yanovskaya and V. A. Dombrovskti, Usp. Khim., ~ 335 (1975). 
14. G. Nomine and D. Bertin, Bull. See. Chim. France, 1960__.._, 550. 
15. L. Peltaeani, P. A. Tardella, and M. A. Loreta, J. Org. Chem., 41, 1282 (1976). 
16. D.E.  Evans, G. So Lewis, P. J. Palmer,  and D. J. Weyell, J. Chem. See., C 196__..__~8, 1197. 
17. K. 1VL Dodson, P. B. Solhnan, and B. Riegel, J. Am. Chem. See., 75, 5132 (1953). 

673 


