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2-Substituted 4,6-bis(trichloromethyl)-s-triazines have been prepared by the cotrimerization of

CCI,CN with some nitriles.

The reaction proceeds, in general, smoothly at ordinary pressure

in the presence of hydrogen halide or Friedel-Crafts catalyst-hydrogen halide complex. An
improved method was developed for the nitriles such as propionitrile with which CCL,CN did
not easily cotrimerize under above mentioned conditions.

2-Substituted 4,6-bis(trichloromethyl)-s-triazines
and their derivatives, such as 2-substituted 4-
amino-6-trichloromethyl-s-triazines, are highly ef-
fective as herbicides,»®» fungicides,®% nitrifica-
tion inhibitors,5~19 in soil and antimalarials.lV

*1  Taken in part from the dissertation presented by
K. Wakabayashi to the University of Tokyo, 1969.
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TABLE 1.¥ THE EFFECT OF COMBINED CATALYST FOR TRIMERIZATION OF CCI3CN

9013
Cat. +HX
3CCLON ——— > X @
CCI:,/"\Nﬂ\CCla
Combined catalyst Starting Product (I) Yield Mp
. ~ material (® (%) °oC
Catalyst HX (g)
None HCl 32.0 0.5 1.6 93
None HBr 32.0 11.0 34.0 93
AlF, HCl 32.0 21.5 67.2 93
AlCl, HCl 32.0 11.5 35.9 92—93
AlBrg HCI 32.0 30.5 95.3 93
AlBr, HBr 32.0 30.5 95.3 92—93
BF;-acetate HCl 32.0 20.3 62.5 92—93
BF;-etherate HCl 32.0 30.1 93.8 93
FeCl, HCI 32.0 14.0 43.8 93
ZnCl, HCl 32.0 13.4 42.2 93
SnCl, HCl 32.0 16.4 51.6 92—93
SbCl, HCl 32.0 15.1 46.9 93
TiCl, HCl 40.0 16.2 40.5 92—93
TiBr, HCl 40.0 24.9 62.3 92—93

All samples in Table 1 were identified by a mixed melting point with an authentic sample? and

IR spectra analyses.
* Reaction condition; See Experimental A).

Several authors!’—33) observed the formation of
the s-triazines from a-chlorinated nitriles.
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Trimerization of nitriles has been effected with
both basic and acidic catalysts. The basic catalysts,
such as sodium,?$35) potassium methoxide,®
diethylzinc,37:%®) sodium hydride®® and N-sodium
methylaniline®®) give, in general, dimers®® or
pyrimidines®® as main products. Acid catalyzed
trimerization of nitriles 17-21,23-33) affords s-triazines
in good yields. The reaction *-2D was carried
out in a closed system. AlBry-HCl (Norton’s
catalyst) is so effective that it can afford excellent
yield under ordinary pressure in trimerization of
CC1,CN.2D)

The cotrimerization of CCl;CN with other nitriles,
RCN (R: methyl,?5»40-42,49)  phenyl,25:40,41) 2.
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TaBLE 2.% THE EFFECT OF COMBINED CATALYST FOR COTRIMERIZATION OF CCl;CN with CH;CN
o,
2CCL,CN | CH,CN bl N/\N (1)
CCI;,/LNI/I\CCIa
Combined catalyst Reaction time Prodli,lec:lti (IT) Mp
Catalyst (g) HX (hr) y(%) °G

AlF, 3.0 HCl 8.0 95 96—97
AlCl, 3.0 HCl 12.0 85 96—97
AlBrg 3.0 HCl 3.0 95 96—97
AlBrg 3.0 96.0 0

BF;-acetate 5.0 HCI 3.0 95 96—97
BF;-etherate 5.0 HCI 4.0 95 96—97
BBr, 3.0 HCl 5.0 88 96
FeCl, 3.0 HCI 16.0 83 96
ZnCl, 4.0 HCl 16.0 78 96
SnCl, 4.0 HCI 16.0 83 96—97
SbCl, 4.0 HCl 24.0 76 96—97
TiCl, 3.0 HCl 3.0 90 96
TiBr, 3.0 HCl 3.0 90 96
CuCl, 10.0 HCl 48.0 58 96
MgCl, 10.0 HCl 48.0 50 96—97
None HBr 48.0 87 96
None HCI 96.0 85 96—97

* Reaction condition; See experimental B-a).

naphthyl,20 2-chloroethyl*®) and 2-bromoethyl*®),
has also been reported, although the reaction is
exceedingly slow.

We wish to report the results of reexamination and
development of Norton’s catalyst and also results
of cotrimerization of CCL,CN with other nitriles
to give s-triazines.

Results and Discussion

Trimerization of CClL,CN was undertaken to
find out a new effective catalyst.

As shown in Table 1, it is clear that the use of
combined catalysts to trimerize CCl,CN (Friedel-
Crafts catalysts-hydrogen halides) produces a
good result, especially with AlBr,-HCl, AlBr;-
HBr and BF, etherate-HCl. But the use of HCI
only produces 1.69, yield of I.

Under a similar condition the use of combined
catalysts to cotrimerize CCI;CN with CH;CN was
investigated. These results are listed in Table 2.
It is evident that the use of hydrogen halides only
as well as that of the combined catalysts were
effective, although the reaction was slow.

The parent peaks in mass spectrum of I and II
are mfe 429(P,) and m/fe 327(P,). Peaks at mass
mfe 394(P,—35), 292(P,—35); 359(P,—35x%2),
257(P,—35%x2); 324(P,—35x%3), 222(P,—35X3)

43) Z. N. Pazenko and T. N. Lebedeva, Ukr, Khim.
Zhur., 29, 1192 (1963).

are results from the loss of one, two and three
chlorine atom(s) respectively. There are also
large peaks at mass mfe 117(+*CCl;) and 108(+CCl,-
CN) in both spectra. Intensities of isotope peaks
of I relative to the parent peak for chlorines (Cl,)
are as follows: P;, 100%, (1009,), (Calcd (Found));
P,+2, 287 (294); P,+4, 366 (368); P,+6, 273
(276); P,+8, 130 (134); P,+10, 42 (43). Simi-
larly, intensities of isotope peaks of II relative to
the parent peak for chlorines (Clg) are P,, 100
(100); P,+2, 190 (192); P,+4, 153 (152); P,+-6,
65 (69).

The structure of all samples, (II), was identified
by the consideration of Mass, IR, UV and NMR
spectra with an authentic sample.?5:40

The data in Table 2 indicate that the combined
catalyst, AlBr,-HC], are most effective and eco-
nomical.#) This particular catalyst was used to
investigate the distribution of the products by
changing the molar ratio of CCI3CN and CH,;CN.
Table 3 shows the results.

We see that the best result was obtained in
molar ratio, n: 1.5 or 2.0, in the cotrimerization
of CCLL,CN with CH;CN. GLC’s relative R,
values are (I)=1.00, (II)=0.38 (based on (I)=
1.00). Thesc values were the same as those of
authentic samples.

44) M. Okuzu, K. Wakabayashi and T, Okada,
Japanesc Pat. 11750 (1967),
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TABLE 3.* THE EFFECT OF MOLAR RATIO FOR
coTRIMERIZATION oF CCI3CN wite CH;CN
n CCLLCN + CH,CN — I + II

CCI3CN/CH,;CN  Yield** Selectivity
Molar ratio of II —————

(n) (%) I I
1.0 97 100
1.5 97 100
2.0 95 0.5 99.5
3.0 23.5 76.5
4.0 38.8 61.2

* Experiment was carried out in the same re-
action condition as Experimental B-a) in the
presence of AlBr; (3g), using 41 g (1 mol) of
CH,CN.

**  Based on CCI,CN.

CCl, (I]H3
|
N N\
N N N N
Il |1
CCly"SNNCCl; CCl"SNACCI
CH,CN + [09)] (1I1)
CCl3CN — CH, (FHﬂ
|
AN ZaN
N N N N
[ | 1
CCl"SNNCH; CH,; /NN NCH,
(I11) (IV)
Scheme 2

Although the values of relative R, of III and IV
synthesized from another route were 0.16 and 0.08,
no peak was found when the sample prepared from

Cotrimerization of Trichloroacetonitrile with Other Nitriles

2927

cotrimerization of CCl,CN with CH;CN was
inspected. '

Several other nitriles as well as CH;CN were
cotrimerized with CCL,CN, using HCl-catalyst
only. As shown in Table 4, several 2-substituted
4,6-bis(trichloromethyl)-s-triazines were obtained.

Some aliphatic nitriles which have more than
3 carbon atoms did not cotrimerize until a new
improved method?*®4® was developed.

That is to say, 2-alkyl*2-4,6-bis(trichloromethyl)-
s-triazines were prepared from cotrimerization of
2 mol CCL;CN and 1 mol aliphatic nitriles in good
yield when anhydrous HCI was introduced into the
mixture and then heated strongly. The use of a
combined catalyst also promoted this reaction.
But it was not necessarily required, because the
use of HCI only gave good results.

Table 5 shows the compounds obtained from the
above mentioned method.

The following two experiments were carried out
to observe some aspects of the mechanism about
HCl-catalysed cotrimerization of CCI,CN with
CH,CN. This mechanism may explain the
cotrimerization of CCI;CN with other nitriles also.

a) Addition of 1 mol CH;CN to the adduct*?
of 2 mol of CCIL;CN and 1 mol HCIL

b) Addition of 1 mol CH;CN that has already
absorbed 1 mol HCI to the adduct of 2 mol of
CCL,CN and 1 mol HCL

Like Grundmann et al.?® we could hardly
obtain the (co)trimerized product under the
condition of a). However, the reaction proceeded
readily to afford in a good yield under the condition
of b).

CCl NH
HCl /NH s\C/
CClCaN — | CCLed SN |
Cl N\
") CCl3C=N /c\
CCl, Cl
(VII)
HCl NH
CH,C=N — [CH@{ } - |
cl !
CCl,. H
B DN c,
2HCI i Kcl
(II) «—— N NH
N
/\
dcl,al
(VIII)
Scheme 3

45) K. Matsui, K. Wakabayashi, M. Tsunoda, Y.
Suzuki, M. Tsuda and M. Nakazawa, Japanese Appl.
79006 (1967).

46) K. Matsui, K. Wakabayashi, M. Tsunoda, Y.
Suzuki, M, Tsuda and M, Nakazawa, Japanese Appl,

79470 (1967).

*2  Alkyl having more than C; in Table 5

*3  The adduct was identified in the form of (CCl;-
CO),NH (lit. 25).



[Vol. 42, No. 10

Ko WakaBavasHIi, Masaru Tsunopa and Yasushi Suzuki

2928

e ‘(Hz ‘P) 9¢°1 ‘q (HZ ‘P) L6°C @ ‘(HE ) 01°'9 2 -Alv-oﬁo
® q

165289

‘jed urwIan)

(3@11enb ‘b f191qnop ‘p ¢1o[8urs ‘s)
‘q ‘(Hg ‘D) 1%°¢ ‘& ‘(Hz ‘P) 8¢°1 2 -A Va Croap) ¥NN 4
¥ q

IgHID N[EA PO[ED ex (G961) FIE00ZT “Ved UrwdD (9961) 160LL2E ed 'S N1 “I7 12 PZPWYS "D "H o (6661)
‘NDY Jo 20w [ pue

‘raneqyoeq 3

px WAISAs ourzern-s jo uondiosqe ONISLIdIOBIRYD)
NDO!IDD Jo soow g Juisn (8 ¢) fagpy Jo soussard ayp ur (e-g [eiuswiriadxf s UONIPUOD UOIIOLII JWiES 3Y) Ul INO PILLIED SEM UONBZLISWILIO))

ex [OUBUID WOIJ PIzZI[[eIshIoay]

™%

GHC1 wC13—0IT 8L 1AyydeN-g
98 &'6 98’1 S0 Punog
€1'8F 056 09°1 9. 0% PoreD *IDENCH™D GHGI 812—91¢ €8 AyaydeN-|
9%G1 (08522)82¢
43 (0g6L ) 0¥z axCH T —H¥1 06 YHDOHD ¥
86¢C1
0151 ax P01 —€01 PL "H°D*ON-¢
9%61
zZIGI ax8Z31—031 6 "HD*HD ¥
79 9.8 TL°0  66°LC  punog 8¥C1
G129 €68 98°0 90°8% Po1ED I IOENTH™D TIGI £91—191 76 YHPDIg-¥
LY 0S°8 €6°0  g6'9¢  punog 0SST
¢h'¥9  67°8 1¥°0 89°92  PoIeD SIONPH™D 0161 CGI—¢ST o *H*D1D-C4°
119  96°'8 ¥,°0 19'8c  punog 8¥C1
66’19 g6 99°0  £[9°8%  PorED SIO°NCHY™D 0161 0PI —681 06 *H*D¥D¥'¢
8819  9¢°6 [8°0 ¥£°8¢  Punoj 0SS (009z )€8¢
SC'19 216 99°0  £9°8C  PoIeD SIOENEH™D 0161 (06922)91¢ SHI—Eh1 88 *HDUDFC
8%S1
0161 ax6G1—8G1 26 YH*DID ¥
61°'86  €0°0 66°0 98°0¢  punog 8¥S1
12°86 986 S6°0 6670 Po1ED ‘IOENTHTD 4(49! L1621 €6 THPDID¢
0S°86  LS'6 I1'1  #%0°1¢  punog 8¥C1
12°8S  98°'6 G6'0  66°0¢  PoreD IONTHY™D 0161 2c1—0z1 16 YHDID-
8%61
yIGI (012£2) 282 #%86—L6 ¥6 +£HD
(0s6 )082
eI (0z61 )612 w%L6—96 S6 *HD
L% N H Y 2[nuLIoy p-wo @M goisnt Do %
o reuy TenoafoIy exd1 AQ axdI PPIX 4
DD NASTOD

N N < NDY + NOIDDZ

STIMNLIN ¥FHLO HLIM NDF[DD 40 NOILVZINANINLO) 4’} TTIEV],



2929

le with Other Nitriles

1itri

tion of Trichloroaceton

imeriza

Cotr

October, 1969]

“(¢961)
‘D 'H

g61l (11) ‘6 “yz ‘wiyy ‘4471 “Iv 12 oyuszed 'H 'Z
ex DM ‘w 91doy ‘y f103umb b fo1renb b oy 7 3o1qnop p $191Surs

‘Sunesy Buoxns Inoyim paureiqo sem punodwiod siyy jeys pasodor sem Iy
ok COPLY'T &% v “(S961) ¥1S00Z1 IBd URWRD “pp 22 IZPWYDS
g« 'WAISAS durzewn-s jo uondiosqe OUSUGPBIEYD) 1y

(9-g 1eruewiadxy 993G {suonIpuod uonoesy 4

o OGBF T ffu

¥S'IL §%'6 86°0  ¢L'81 Ppunog (0£L )8z (HOW)
SS'IL  0F'6 SP'0  0I'8T PoED  IDENCHD ()81¢ 8¥S1 (0£€2) €22 8y —L¥ (8  PIDDIDPHD
+(HZ )88'¢ (HOM) q ®
o (HZ ‘D9g'9 8261 (0zee) vhe 9%/9—E9 69  *HDID®HD
16746  2S°L 06’9  ¥5°Ly punog 8¥cI
8¢°L8  8G°L 9¢'9  [9°Ly Po1ED °IDNTHFD 02s1 «xb/S12—013 26 CHD-u
(Hz ‘D¥8°9
Y68  S5°6 81'F  G6°Lg Ppunog (H¥1 ‘w)9% " 8—3Th° £ 8¥Sl (0s¥ )79z
I8y 06°6 €'y $0°88 POreD  *IDENS'HTD (HE ‘DTI'6 44 | (02£2)912 wG/P61—261 8L STHED-u
(Hz “De8'9
80°GS €401  ¥L'Z  €0°1¢ Punog (H9 ‘W)zl 8—¢6°L 8¥61 (059 )08z
21°6S 68701 8'C  TI'1§ PIED  IDENTHD (HE ‘N80°6 8261 (005£)913 GlLLI—6LT 66 TH*D-u
80°LS Il Z9°'C  LI'6T Punog £¥S1 (019 )¢8e 0.—89
02°LS 08Il %' 9062 PoreD SIDENPH®D ()0s'8 GzS1 (0222) %52 8/LS1—¥S1 9¢ H'D-1
(H ‘w)0g'9
(Hz W) L1'8
$6€°LS 12711 96°Z  03°67 Punog (HE ‘P)9s'8 8%S1 (009 )9tz
0z°LS 0811  #'C 90°6c P2IED *LOENCH®D (HE ‘D106 8261 ©161)23% ¢lo¥1—erl 18 *H"D-s
(Hz ‘P)¥6°9
v LS 8F'Il  $§°CT  96°87 Punog (H ‘w)gs ¢ GHSI (0gL ) 182
02°£6 08’11 %F'Z 9062 PoreD  °IDENH®D (H9 ‘P)L6°8 8261 (018¢)912 €/96T—¥61 8 *H"D-2
9¢°LS  $¢'I1  66°C  88'9¢ punog SHCI
0z°L6 08’11 ¥’z 9062 PoeD  °IO°N°H®D 82S1 €/651—LS1 06 *H"D-u
11°09 6811 681  65°9¢ Punog (H ‘w)09'9 SHST (08S )9z
¥P'6S  VLIT L6°1  68'9%  PoIED *LO°N*H®D (H9 ‘P)SS 8 azst (0229 ¥1T FLIGLT—OLT L8 ‘HED
(Hz ‘D789
29°66 GLTIT g8l  0L'9C Punog (Hz ‘D108 8¥G1 (099 )82
Y65 HLUIT L6°'1 €8°9%  PIIED IDENH®D (HE ‘D268 8261 (0281027 2/861—9¢1 €6 ‘HED-u
(Hz ‘D)6L’9 eHSI (0Ls )8LT 9¢—¥¢
HE D19'8 oY do| ©LLD 123 ex[1/991—691 76 H*D
0 N H D enuoy 2 LU (3) Mo Xy csmsm.%mmiv % .
9, “reuy Je[nosSjoN e AN Al AN meM:\Uo «dg PPIA
:oo/__\z,_boo
€.
N N < NDY + ND*IDDZ
hd
|

SATIELIN DLLVHAITV HLIM NOS[DD 40 NOILVZINAWIMLOD) |'¢ a1av],



2930

The mechanism may be explained as follows.
The dimer (VII) (formed from 2 molecules CCl;CN
and 1 molecule HCl) and acetimidoyl chloride
(VI) (formed from 1 molecule CH;CN and 1 mole-
cule HCl) may produce the adduct (VIII) by
Diels-Alder type reaction. VIII may be changed
into resonance-stabilised s-triazine, II, by the loss
of 2 molecules HCI.

It may be explained that the intermediates
(VIII) from the nitriles in Table 4 are converted
smoothly into s-triazine by the loss of 2 molecules
HCI at room temperature, but the intermediates
(VIII) from the nitriles in Table 5 are not converted
without strong heating.

Experimental

All the boiling points and melting points are uncor-
rected. Gas-liquid chromatography was performed with

a Shimadzu GC-2C fitted with a flame ionization de-

tecter, with 25 ml//min of nitrogen, using a 2 m X4 mm
column containing 4% SE-30 on Gaschrom. P. IR
spectra were obtained with a JASCO model IR-S
spectrometer. UV  spectra were obtained with a
Perkin-Elmer model 202 spectrometer. NMR spectra
were determined at 60 Mc with a Varian A-60 spec-
trometer, using TMS as the internal standard. Mass
spectra were obtained with a Hitachi RMU-6C spec-
trometer.

Materials. Nitriles. CH,CICH,CN*? was pre-
pared from acrylonitrile. CCl,CN'® was prepared by
the chlorination of acetonitrile and CH,CICCl,CN*®
by the chlorination of acrylonitrile. -C,Hy,CN, s-
C,H,CN, #+CH,CN, n-CH,CN, 2-CIC¢H,CN, 3-
CICH,CN, 4-BrC¢H,CN, 2,4-Cl,C;H,CN, 3,4-Cl,C¢-
H,CN and 2,4,5-Cl;C¢H,CN were prepared by the
dehydration of corresponding amide with P,O;.
Acetonitrile and acrylonitrile were supplied from Kasei
Mizushima Ltd. Other nitriles were obtained from
Tokyo Kasei Kogyo Co., Ltd.

Metal Halides. All reagents were obtained from
Wako Pure Chemical Industries Ltd.

A) Trimerization of CCLCN. 2,4,6-Tris-
(trickloromethyl )-s-triazine (I1). 32 g (0.22 mol) of CCl;-
CN and 0.5 g of a catalyst were placed into a 300 m!
flask. The mixture was saturated with anhydrous
HCI at —10—0°C with stirring. The reaction mixture
was kept at room temperature for 12 hr to complete
trimerization. The contents of the flask was melted by
heating at 100—110°C: and poured into a large quantity
of water to wash out HCl and catalyst. The mixture
was cooled to let the product solidify again. The solid
product was filtered, dried in air and recrystallized from
ethanol (Table 1). Analysis example; using AlBr,-
HCI as the catalyst.

Found: GC, 16.60; N, 9.49; Cl, 73.909%.
CeN;Cl,: G, 16.64; N, 9.70; Cl, 73.66%.
IR absorption; 1545, 1341 cm™! (s-triazine ring).

UV absorption; ACH:OH 219mu (e 2590); 287 mu

(e 790).

Calcd for

47) R. Stewart and R. H. Clark, J. Am. Chem. Soc.,
69, 714 (1947).
48) N. B. Lorette, J. Org. Chem., 26, 2324 (1961).
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B) Cotrimerization of CCI,CN. a) 2-Methyi-
4,6-bis(trichloromethyl )-s-triazine (II). 289 g (2 mol) of
CCL,CN and 50 g (1.2 mol) of CH;CN and a catalyst
were placed into a 500 ml! flask. The mixture was
saturated with anhydrous HCl at —20—0°C with
stirring, which was continued at the same temperature
for 2—3 hr. At the end of the reaction time the con-
tents of the flask solidified. After the reaction mixture
was kept at room temperature to complete cotrimeriza-
tion, the product was melted by heating at 100—110°C
and poured into a large quantity of water to wash out
HCl and the catalyst. After being cooled to room
temperature, the separated solid was collected, dried in
air and then recrystallized from ethanol. (Table 2).

Analysis example; using AlBr;-HCI as the catalyst.

Found: C, 21.99; H, 1.00; N, 12.69; Cl, 64.48%.
Caled for CgH3N,Clg: C, 21.84; H, 0.92; N, 12.74;
Cl, 64.49%.

IR absorption; 1543, 1339 cm™ (s-triazine ring).

UV absorption; ACH:OH 219my (s 1920); 280 mu

(e 950).

NMR spectrum (CDClg); 7 7.02 (CHj).

b) 2- Alkyl*2-¢,6-bis(trichloromethyl )-s-triazine. ~ The
mixed solution of 289 g (2 mol) of CCl;CN and 1.2 mol
of RCN was saturated with anhydrous HCI at —30—
—15°C by cooling with dry ice-methanol bath for 2 hr
with stirring, which was continued at —10—0°C for
2—3 hr. The reaction mixture was kept overnight at
room temperature. Then HCI gas was removed under
reduced pressure by a water pump, gradually heating
the reaction mixture at 150—200°C to complete cotri-
merization. The residue is fractionated under reduced
pressure. Thus 2-alkyl-4,6-bis (trichloromethyl) - s-tria-
zine was obtained (Table 5).

C) The Preparation of Authentic Samples.
a) 2,4-Dimethyl-6-trichloromethyl-s-triazine (III). III was
prepared from acetic anhydride and N-(acetimidoyl)
trichloroacetamidine which was prepared from CCl;CN
and acetamidine.®® Yield 55%. Mp 72—73°C (lit*®
mp 69—71°C).

IR absorption; 1540 cm™! (s-triazine ring).

UV absorption; ACHsOH 234 mu (e 2020); 260 mu

(e 890).

NMR spectrum (CDCly); 7 7.26 (CH,).

b) 2,4,6-Trimethyl-s-triazine (IV). IV was prepared
by the method of Schaefer’® from ethyl acetimidate.
Yield 90%. Mp 60°C. Bp 150—155°C (1it* bp 155°C).
IR absorption; 1536 cm™ (s-triazine ring).

UV  absorption; ACH:OH 228 mu (s 270); 257 mu
(& 390).

NMR spectrum (CDClg); 7 7.42 (CHy).

D) Experiments to Elucidate HCl-catalysed
Cotrimerization of CCLCN with CH,CN. )
The Reaction of CH;CN and the Adduct (VII) of CCl,CN
and HCl. 18 g (0.5 mol) of anhydrous HCI was absorbed
into 144.5g (1 mol) of CCI;CN at —10—0°C for 0.5
hr. Then 20.5g (0.5mol) of CH;CN was added to
this solution with stirring. The mixture was allowed to
stand for 90 hr at room temperature. The product was
distilled under reduced pressure by a water pump.

49) American Cyanamid Co., Brit. Pat. 912112
(1962).

50) F. C. Schaefer and G. A. Peters, J. Org. Chem.,
26, 2778 (1961).
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The distillate was a mixture of CH;CN and CCIl;CN.
A small amount of residue was obtained. This com-
pound was found out to be a mixture of II and
unidentified substance by GLC and IR analyses.

b) The Reaction of the Adduct (VI) of CH;CN and
HCl, and the Adduct (VII) of CCl,CN and HCIl. 18¢g
(0.5 mol) of anhydrous HCI was absorbed into 144.5 g
(1 mol) of CClLCN at —10—0°C for 0.5hr. 18g of
anhydrous HCI was also absorbed into 20 .5g (0.5 mol)
of CH;CN under the same condition. Then two solu-
tions were mixed at 0—10°C with stirring. The mixture
was allowed to stand for 90 hr at room temperature.
At the end of the reaction, the reaction mixture almost
solidified which was then poured into water. The
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crude product was filtered and air-dried to yield 140 g
(85%). Mp 90—93°C. This compound was identified
II by GLC and IR analyses.
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