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In a prev ious  pape r  we obtained the menthyl  e s t e r s  of ch loros i ly lpropionic  and ch loros i ly lbu tyr ic  
acids [1]. It s e e m e d  of in t e re s t  to synthes ize  some  organos i l icon  compounds,  containing the e the r  menthoxy 
group in the organic  rad ica l ,  sui table  for  obtaining opt ical ly  act ive p o l y m e r s .  

When methyldie thoxysi lane  or  t r ie thoxys i lane  was heated with methyl  vinyl e ther  in the p r e s e n c e  of 
an 0.1 N solution of H2PtC16 in i sopropyl  alcohol the cor responding  f i -menthoxyethyle thoxysi lanes  were  ob- 
ta ined in yie lds  oI 66 and 16%, r e spec t ive ly ,  according to the scheme  

CH~.~CHOC10HI9 t HSi (CH~) n (0CeHs)3_n -~ CIoHIg0CH.~CH~.Si (CHs)n (0C2Hs)s_n n : 0.i 

The low yield of menthoxyethyl t r ie thoxysi lane  can be explained by the side d ispropor t iona t ion  r e a c -  
tion, s ince ,  together  with the de s i r ed  product ,  a subs tant ia l  amount of t e t rae thoxys i lane  is formed.  We 
were  unable to obtain the menthoxyethylch loros i lanes  by the reac t ion  of menthyl  vinyl e ther  with hydroch lo-  
ros i l anes  in the p r e s e n c e  of H2PtC16 and in the absence  of an inhibitor;  here  the main reac t ion  was po ly -  
mer i za t ion  of the s ta r t ing  e ther .  When a lky l (a ry l )ch lorohydros i lanes  a re  r eac t ed  with al lyl  menthyl  e ther  
the reac t ion  goes in 30-40 rain and the yie ld  r eaches  70-75%. 

Cls_n Si (R)n H + CH~.=CHCH2OCIoH~9 -~ C~oH~9OCH~CH~.CH~ SiCls_n (R),n 
R=Ctt3, n=0,  i, 2; R~C~Hs, C~H:~. n = l  

However ,  toge ther  with addition, the fo rmat ion  of c leavage products  is o b s e r v e d  when phenyld ichloro-  
s i lane is r e ac t e d  with menthyl  al lyl  e the r ,  and the yie ld  of the main product  is only 25%. The pur i ty  of the 
s ta r t ing  al lyl  menthyl  e the r  exe r t s  an impor tan t  effect  on the reac t ion  course .  The p r e s e n c e  of menthol  in 
the e the r  leads to the fo rmat ion  of menthoxy der iva t ives  and a complex  mix tu re  of products .  We were  
unable to obtain the 7-menthoxypropylmethyle thoxys i lanes  by the reac t ion  of ch lo ropropy lme thy ie thoxys i -  
lanes with Ci0Ht9ONa. Always,  toge ther  with r e p l a c e m e n t  of the chlor ine ,  a sl ight t r anse the r i f i ca t ion  of the 
ethoxy groups was obse rved ,  and the obtained reac t ion  products  had a higher coeff ic ient  of r e f r ac t ion  and 
densi ty than the 7-menthoxypropylmethyle thoxys i lanes  obtained by the reac t ion  of hydroethoxysi lanes  with 
menthyl  allyl  e ther ,  or  by the e ther i f ica t ion  of the appropr ia te  menthoxypropylch loros i lanes .  The products  
obtained by the l as t  two methods w e r e  identical.  

H2PtCl~ 
EH8 (C2H50)2 SiH+CH~:CHCH~ 0CIOH19 ---I> 

C~,H~OH, (CoH~)~ N 
--* CH~ (C2H50)2 SiCH~.CH2CH20C10H19 <- CI~. (CH~) SiCH2CH2CH20CIoH19 

The p r o p e r t i e s  of the syn thes ized  compounds a r e  given in Table 1. The u l t r av io le t  and in f r a red  
s p e c t r a ,  and also the opt ical  ro ta t ion  d i spers ion  curves  in the range  608-302 nm,  were  taken for  all  of the 
obtained compounds.  The obtained opt ical  ro ta t ion  d i spers ion  curves  (r. d.) were  p r o c e s s e d  using the Druid 
equation. The opt ical  ro ta t ion  constants  of the synthes ized  compounds a re  given in Table  2. 

The r .  d. cu rves  of all  of the inves t igated compounds a r e  desc r ibed  by the Druid equation in the w a v e -  
length range  589-334 nm. All of the compounds in ch lo ro fo rm solution have negat ive specif ic  rota t ion 
va lues ,  lying in the range  40-60% The value of the rota t ion constant  A of the Druid equation is quite s e n s i -  
t ive to change in the s t r u c t u r e  of the e t h e r s ,  while the value of ~0 l ies c lose  to 170 nm for  all  of the e the r s ,  
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T A B L E  2. O p t i c a l  R o t a t i o n  C o n s t a n t s  of  S i l i c o n - C o n t a i n i n g  M e n t h y i  

E t h e r s  ( c h l o r o f o r m ,  23 ~ ) 

No. 

I 

II 
III  
IV 
V 
VI 
VII 
VIII 
IX 
X 
XI 
XII 
XlII  

Compound 

Formula 

CmHm0 (CHQ 3Si(CI!3) 2Ct 
CmH~O (CH2) 8,q-i (CH3) C]~. 
C ~0H~90 (CH2) ~Si (C2H~) C12 
C!cHIgO (CHz) 3Si (C6Hs) C12 
C,oHmO (C,H~) ~S}C13 
Cl,~t1190 (CH2) :,Si (C}I~) ~0C~H~ 
C,oH~O (U~:I~) ~Si (CH~)(OCelI~) 
CmHmO (QH~) ~Si (0C~H~) 
[C~oH~O (C}t~)~Si (s ~hO 
C~,HI90(C}I=) sSi (CHa) ~0CmH~9 
CmH]~0 (CHz) ~$JC!t~ (OC~H5)~ 
C~oH~O(CH~) ~Si (0C~Hs) 
CH= = CHCH~0CmHm 

Mol..~ wt.~ [ 

290,0 290,9 60,26 175,3] 520.5! 
306,9 311,4 59,94 186,7] 557.7! 
314,5 325,46 52172 t71,5] 510 6! 
373,9 373,5 44,70 I66,9] 505,5 
345,7 331,9 52,48 174,2 522,0 
315,2 300,5 46,92 140,8 440,4 
334,5 330,5 38,52 127,3] 440,6 
336,0 360,6 
524,2 527,0 63,83 

- -  410,6 57,88 
320,8 316,6 55,25 
340,7 346,6 50,17 

- -  87,73 

42,98 154,91 478,8 

56,2] 
58,81 
4~.11 
02, 4[ 
b4.5[ 
47. OI 
.39.41 
48.81 

337,6110I 4,~ 105.41 
237,61 735, t 76, 91 
174,91 543,5 ~6.81 
173,91 538,2 55.3} 
172,3 i 515,6 t o.,-..~ 

g 

r~ 

162 3,52 
170 4,84 
200 5,00 
176 3,82 
174 3,60 
164 3,15 
21') 4,59 
180 5,26 
t70 4,8,i 
175 4,56 
179 4,25 
180 4,10 
160 4,57 

characterizing the contribution made by the optically active menthyl group. [~]D decreases when the Cl3Si 
group is inserted in allyl menthyl ether [compound (V)]; [~]D increases when the chlorine is replaced by 
the methyl group [compounds (I) and (II) ]. The values [M] and A suffer a slight deviation from the corre- 
sponding values for allyl menthyl ether, with some increase in the effective volume of the substituent (re- 
placing the CH 3 group by either C2H 5 or the C6H 5 group) causes the [a], [M] and A in this series to decrease 
somewhat [compounds (II), (III) and (IV)]. High values of [~], [M] and A are observed for dimer (IX), due 
to the presence of two menthyl groups in the molecule, with a retention of the value of k0, general for the 
entire investigated series (~170 nm). From a comparison of compounds (IX) and (X), where the menthoxy 
group is attached directly to the silicon, it can be seen that an increase in the rotation is caused more by 
the entire grouping CIoHIgO(CH2)3Si than by the presence of the second menthyl group. In the ease of (X) 
the values of [~]D and [M~D are smaller than for (IX). 

It is interesting to compare compounds (VI)-(VIII), (XI) and (XII), where the effect of varying the num- 
ber of ethoxy groups and the distance between the menthoxy group and the silicon atom on [C]D can be fol- 
lowed. A comparison of (VI) and (X) reveals that replacing the menthoxy group by ethoxy lowers Is], [M] 
and A, in which connection an accumulation of ethoxy groups leads to an even greater decrease in [~]. Ap- 
proach of the menthyl group to the silicon atom [compare the pairs (XII) and (VII), and (XI) and (VII) re- 
veals that In], [M] and A increase sharply. A change in the environment around the silicon atom, with the 
CH2CH2OCIoHI9 grouping being present, is practically without effect on [M], A and %o [(XI), (XII)], whereas 
sharp changes in [a], [M] and A are observed when the CIoH19 group is further removed by one CH 2 group, 
i.e. when the C H2C H2C H2OCIoHI9 grouping is present [compounds (VII) and (VIII) ]. 

EXPE RIME NTA L 

The starting l-menthyl allyi ether was obtained as described in [2]Ifrom allylbromide andl-CIoHIgONa , 
bp 90-90.5 ~ (1.5 mm); nD2~ 1.4561; d42~ 0o8713 [~] -87.78 ~ Literature data [2]: bp 103-104 ~ (13 mm); d419 
0.8763, 0.8830; [~] -98.2 ~ l-Menthyl vinyl ether was obtained as described in [3], bp 109,113 ~ (35 mm); 
nD2~ 1.4558; d42~ 0.8694, O~D21 -5.83 ~ [~]D -68.2~ Literature data [3]: bp 201-202~ 79 ~ (8 mm); nD2~ 
d42~ 0. 8695. 

y-Menthoxypropylmethyldichlorosilane (H). To amixtureof 15 g of freshly distilled 
menthyl allyl ether and 0.2 g of an 0.i N solution of H2PtCI 6 in isopropanolwas added about 5g of HSi(CH3)CI 2. 
Slight warming up was observed. The mixture was heated up to 60% where the temperature rose sharply 
up to 140 ~ The remainder of the HSi(CH3)CI 2 (a total of 15.3 g) was added slowly. The reaction mixture 
was heated at this temperature for 40 rain. Fractional distillation gave 16.8 g of (If); bp 124-126 ~ (1.5 ram); 
nD26 1.4650. (1)-(V) were obtained in a similar manner. 

y-Menthoxypropylmethyldiethoxysilane (VII). Amixtureof 8.55gof menthyl allylether, 
6.97 g of HSi(CH3)(OC2H5) 2 and 0.2 g of an 0.i N solution of H2PtCI G in isopropanol was heated ap to 60 ~ 
where the temperature rose sharply up to 150 ~ The reaction mixture was heated for 3.5 h. Fractional dis- 
tillation gave 12.3 g of (VII); yield 85.5%; bp 126-140 ~ (1.5 ram). After redistillation, bp 131-134 ~ (1.5 ram); 
nD 2~ 1.4461; d42~ 0.9193. Found %: C 65.21; H 11.74; Si 8.24. MR 95.90. Compounds (XI) and (XII) were 
obtained in a similar manner. 
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To a solution of 4.13 g of absolute C2H5OH and 4.83 g of t r ie thylamin e in 50 ml of e ther ,  with s t i r r ing ,  
was slowly added 5.15 g of (II). The mixture  was ref luxed for  1 h, and the prec ip i ta te  was f i l tered.  F rom 
the f i l t ra te  by f ract ional  dist i l lat ion we isolated 3.58 g of (VII), bp 137-138 ~ (1.5 ram); nD 20 1.4476; d420 
0.9221. Found %: C 65.46; H 11.40; Si 8.36. MR 95.91, Compounds (VI) and (VIII) were  obtained in a s im-  
i la r  manner .  

R e a c t i o n  o f  ( C H 3 ) 2 C 1 S i H  w i t h  M e n t h y l  A l l y l  E t h e r .  To a mixture  of l4.3 g of 
HSi(C}I3)2C1 and 0.3 g of a 0.1 N solution of H2PtC1 s in isopropanol was slowly added 25.5 g of menthyl allyl 
e the r ,  containing about 30% of menthol [bp 72-76 ~ (1 mm); nD 20 1.4600]. The reac t ion  mixture  was heated,  
in which connection the t empera tu re  rose  sharply  up to 140 ~ af ter  which the heating was continued for  
another  20 mill. Frac t ional  dist i l lat ion gave: a) 12.7 g (33.4%7 (I) bp 110-122 ~ (1 mm); a f te r  redis t i l la t ton,  
bp 102-105 ~ (0.5 mm); nD2~ 1.4615; d42~ 0.9429. b) 8.9 g (X); bp 160-166 ~ (0.5 mm); nD 2~ 1.4635; d42~ 0.9294. 

R e a c t i o n  o f  H S i ( C 6 H s ) C 1 2  w i t h  C H 2 - - - - C H C H 2 O C 1 0 H l s .  To a mixture  o f19 .48  g of 
CH2=CHCH2OC10H19 and 0,3 g of 0.1 N H2PtC16 solution was added about 4 g of HSi(C6Hs)C12. The mixture  
was heated up to 80 ~ where  the t empera tu re  rose  sharply  up to 130 ~ Then the r ema inde r  of the chloride 
was added (a total of 19.9 g). The mixture  was heated for  3.5 h at 205 ~ Fract ional  disti l lation gave: at 
4 . 5 g  CGHsSi(OCIoHI~)C12; bp 136-138 ~ (0.5 mm); riD2~ 1.5058; d42~ 1.0998. Found %: C 55.9 H 9.23; CI 21.01; 
Si 8.48. MR 89.93. C16H24SiOC12. Calculated %: C 58.0; H 7.30; Si 8.47; C1 21.39, MR 89.60. b) 13.08 gof  
(IV); yield 25.63%; bp 166-169 ~ (0.5 ram); nD 20 1.5103; d420 1.0840. 

[C 10HI 90C H2C H2C H2Si(C H3) 2 ]2 ~ (IX). To a mixture of 3.15 g of NaHCO3, 2.36 g of urea and 
100 ml of ether was added 6.39 g of (I) in drops. The reaction mixture was stirred for 3 h. The filtrate 
was washed with water and then dried over Na2SO 4. Fractional distillation gave 3.5 g of (IX); bp 200-205 ~ 
(0.5 ram); nD 20 1.4615. 

D e t e r m i n a t i o n  of Opt ica l  Ro ta t ion .  The compounds were taken as 3-5% solutions in chlo- 
roform, using a polarimeter tube 1 dm long and an SPU-E spectropolarimeter. The study was made at 23 ~ 
in the wavelength range 302-608 am.  

CONCLUSIONS 

1. Nine new optical ly active menthoxypropylalkyl(ethoxy)chlorosi lanes and menthoxyethylethoxysi lanes 
were  obtained by the reac t ion  of a lkylhydrochloros i lanes  and methylhydroethoxysi lanes  with menthyl allyl 
and menthyl vinyl e thers .  Menthoxypropylmethylethoxysi lanes were  isolated when the menthoxypropyl-  
methylchloros i lanes  were  ether i f ied.  

2. All of the obtained compounds possess  a negative rotat ion and give smooth negative optical ro t a -  
tion dispers ion cu rves ,  which are  sa t i s fac to r i ly  d e s c r i b e d b y  the Druid equation in the wavelength range 

302-608 nm. 
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