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Silalactones and silalactams are prepared, these having in the ring a silicon atom linked to carbon only.

The literature describ ilicon lactones with silicon atoms both outside [11 |type —SiCH /
e literature describes organosilicon lactones wi [1] yp W Lo—E=0
CH,—CHj,
and inside [2] [(sillilactones of the type > Si<0 C/ 0 the ring. However, the presence of the Si—O link in

silalactones leads to instability in respect to hydrolysis both for the compounds themselves, and for polymers derived
from them.

We have now synthesized lactones and lactams having in the ring a silicon atom linked only to carbon atoms, the
starting point being methacrylic acid:
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Similarly, starting from acrylic and vinylacetic acids, the corresponding silalactones and silalactams have been
prepared, and detailed information about these will be given in a future communication.

The table gives the physical constants and yields of starting materials and end products.

Experimental

Trimethylsilyl methacrylate (I). 51 g (0.59 mole) methacrylic acid was added, with stirring, to a mixture of
70 g (0.64 mole) Me,SiCl, 95 g (0.63 mole) diethylaniline, and 500 ml dry ether. The precipitate was then filtered
off, and washed with ether. Distillation of the filtrate gave 83 g (89%) I. The literature [3] records a 58% yield. VIII
and IX were prepared similarly,

Trimethylsilyl 8 - (chloromethyldimethylsilyl)isobutyrate (II), 62 g I was added, over 2 hr, to a refluxing mix -
ture of 43 g CICH;Me,SiH and 1 ml 0.1 M H,PtClg in iso-PrOH, when the boiling point of the mixture rose to 160° C.
Vacuum -distillation gave 82 g II, Found: C 45.19, 45.25; H 8,79, 8.80; Si 21,26, 21,14; C1 13.22, 13.48%, Calcu-
lated for CyyHypsSi,0,Cl: C 44, 98; H 8. 68; Si 21.04; C1 13.29%., X and XI were prepared similarly.

B-(Chloromethyldimethylsilyl) isobutyric acid (III). A mixture of 77 g I and 50 ml water was energetically stir-
red while held at 80° C for 2 hr. The organic layer was separated off, and vacuum-~distilled, to give 55.5 g(98.5%).
Found: C 43.21, 43.34; H 7,55, 7.70; Si 14,79, 14,54; C1 18,41, 18,24%, Calculated for C+H35810,Cl2 C 43,16;
H 7,765 S1 14.42; C1 18.23%, Acids XII and XIII were prepared similarly.

Si-Dimethyl -1-methyl-3 -silavalerolactone (IV). To 40 g III was added 20 g anhydrous finely-powdered Na,CO,,

334



+a8ed 1xou Uo penUNUOD 3[qE]

D
o) SHD
(AD *HoHo~ o HO\ |
9 | €8°€F | €L'€V |2e00'1 |S99¥ 1) (&) ¥6—€6 2y, | Iz f0D%eN SOHDPHDISHEHD) *HOID
:u/_m\u H o?
tha’ Nofy
Gfu_ _ufu_ m
966 | 8€0S | €905 |9¥90°11639% 1 |(1) LIT—9II (1X) HOODPHD*HDPHOISH*HD) o (P D) ISPHDCHOPHD OIS (PHD)
fw mIN_u f&um
L'89 | 90°SS | O'SS |P916°0 (08vpl |(€) ETl—Ia] (11X) HOODHOPHOIS*(*HD)*HD o §(®HD)ISTHOHOD0IS (*HD)
,:wﬁuf”_v qu_u fw m
986 | 09°0S | €905 |9690°1 [0€9¥%'1 |(S'1)601—LO01 (1) HOODHD®HDISH(EHD) O°H 3(SHD) ISPHOHD—D0ISE (CHD)
HY O R
91g 0L'LL | OLLL (%1870 |ggch ]| (¥) 88—!18 (1x) SH®D¥(:HD)ISPHOHD—DO0ISEHEHD) | HISSHPDU(*HD) D =D—0—0ISE(*HD)
T ol i
18 | ¥&€L | 183L [LLLEQ |1GHFT (1) 3818 {(X) #(CHD)ISTHOPHO*HDDOISH(PHD) T D =HDIHODOISHEHD)
g £
" il
6. V&L | BEEL |FG96°0 [1€FF T S1) 08—S8L (1) 1DPHDH*HD)ISPHOHD—I—0—1S¥*HD) [DPHDISHA(®HD) *HO=D—D—0—ISH*HD)
O
I
€8 | ¥vy | 63VF |€688°0 (15171 (1) F—I1¥ (X1) *HO=HD*HD—D—0—IS*(¢HD) o HOODPHDHO=D%H
0
il
i 60171 [(28) $§—3S (IHA) *HO=HD—2—O0I1S*{*HD) G HOODHD=D2%H
M
68 | SEPY | €LFV |¥S88°0 |Lv1v1 |(88) Sv—¢¥ (1) *HD=0—0—0—1$8(*HD) 12188 (*HD) HOOD(EHD) =D%H
[ *o1e | bpuno g I 23S o
,ENw; ‘iiwlﬁwm\_\.<|~ w'p ‘ WTu A.mm,&v dg paredazd punodwio)d “ sTenmIRM BuniRIg

§10MPOIJ TeULld pue STETISIEN SUTIelg JO SpIotX pue siueisuon jeorsiyg

335



anzeradurel Supel ,

0
w fu
€ NG NEZ
918 +95—38 (ua) TN ENO®HO VU:ufu_mﬁfuvqu
N:o/. 2% 0°
tny” .m/um:
fu fu
fz/ 2y € N
€L *8E—LE (1A) \u:ofuﬁmﬁfuvf&u O%H "HN u:ufu_mxfuvfua
o? o?
f_u f_u fu
1o}
1S | 026 | 09°L6 [€LL0°1 [0GL¥ 1 {B) #A1—3L] (1x) of \u:uful_mfu@ O’H /u:ufu_m:fuvfu_u
0 _ o”
*HD
. 4 . 6/ “
¥6 | 88¥S | LL°€S |1L60°T|00LF 1 | (%) 00166 (AX) ufufufu_m (SHD)PHDID HOOD*HD*HD®*HDISH EHD)PHDID
o?
fu f_u
D
16 | OV'PS | LL°€S 1S860°1 |90L¥1((Q'T) §L—1L (A) /u:ufu_mxfuvfua 10°0S HOODHD®HIISH(*HD) *HDID
o?
(AIX) 'Hy—-2=0
el N HON
gl | €8V | 0L'ey |8€30°T 8GLY'I | (3) ¥8—38 :u_ 0 f0D%N \ufufufu_w%:u::u_o
Nzu/_m\%:
mT—U\ /Umz
0 *o[eD {punoj s (wur aIns
Ewcw Ty wp | wTu | ) 9 paredaxd punoduwion S[eTIa1BW SUrIIels

336



and the mixture heated at 100°-120" G for about an hour, after which the reaction products were cooled and extracted
with ether, The ether extract gave 20 g(64%) IV, Found: C 53.39, 53.56; H 8.95, 8.96; Si 17.30, 17.52%, Cal-
culated for C7H;4Si0,: C 53.13; H 8.92; Si 17.70%. Silalactone XIV was prepared similarly.

Si-Dimethyl-1-methyl-3 -silavalerolactam (VII). 8.2 g NaOMe in 50 ml dry MeOH was added to 10 g VI, and
the mixture refluxed for 1 hr. The precipitate of NaCl was filtered off, and the MeOH distilled off from the filtrate, to
give, on vacuum-distilling the residue, 6.6 g (81.5%) VII, Found: C 53.20, 53.42; H 9,57, 9.74; Si 17.22, 17.41;
N 9.3, 9.1%. Calculated for C7H;5SiINO: C 53,45; H 9.61; Si 17.85; N 8.9%.,
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RESEARCHES ON TETRAZOLE AND s-TRIAZOLE FORMAZANS

II. Synthesis and Colors of 1- (1'-Phenyltetrazolyl)-5-arylformazans
Containing Nitro and Dimethylamino Groups*

N. P. Bednyagina, A. P. Novikova, and I. Ya. Postovskii
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New 1-(1'-phenyltetrazolyl)-5-arylformazans are synthesized, and their IR and visible region spectra are
investigated. The effects of electron-donating and -accepting groups on the colors of the formazans and
on the stability of intramolecular hydrogen bonding of the formazyl ring are elucidated.

In further investigating the relationship between structure and color of formazans having a heteroaromatic group
at Ny, it was of interest to study the effects of para electron-donating and -accepting groups in aryl groups at Cg and
Ng. In this connection, 1-(1'-phenyltetfazolyl)-5-arylformazans(II) with R and Ar containing p-nitro and p-dimethyl-
amino groups have now been synthesized.

The formazans were prepared by coupling arylidiazonium salts with 1-phenyltetrazolyl-5-hydrazones (I, with
R = Me, Ph, PhNO,, PhNMe,) in ethanolic alkali, pyridine, or mixed pyridine -ethanol in the presence of alkali:

Ph—N-—C—NH +  Ph—N
| l AN, \ |l

N%N/N N§C/H QN,N N:C/N
. R

The low yield of formazan XI (table) is striking. Apparently, this is due to the electron-donor group Me,N, present in
the phenyl group of the hydrazone Ia, giving rise to a high electron density at the imino nitrogen, thus facilitating
electrophilic substitution with formation of an intermediate product, the tetrazene III, but simultaneously the aldehyde
hydrogen acquires low mobility, and rearrangement of the tetrazene to formazan is hindered (cf. [2]).

N
Ph—N—C—NH p-NO, C.H,N Ph—yr———lcl-—rlq( “N—CgzH,NO,
276 42 !
N N N>?,H Ny N N\\(I:/H — It
CeH,N(CHy),-p CoH,N(CH,),-p

*For Part I see [1).
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