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Abstract - Chlorocarbenium salts 2a-d of the Vilmaier- -- 
Arnold type react vith the silylatad irocyanuric acid 2 

to give 1-oxa-3-azabutatrienium salts 1 under mild 

conditions. From reactions of diarylchloronetheniu 

salts Zh-1 vith 2 and ketones or tertiary carboxamidee -- 
high yields of 2-azaallenium salts 2 vere obtained. 

A fcv chloro substituted 2-azaallenium salts 1 vere 

prepared from lb and carbonyl compounds. The mechanisma - 
of the nev reactions are discueeed. 

We recently reported 1.2) on the preparation of certain 1-oxa-3-arabutatrienium 

salts I, members of a nev class of reactive heterocumulenee. Cwpounds 1. vere 

prepared reacting either N-unsubstituted iminee with phosgene or tertiary carbox- 

amides with carbonyl chloride isocyanatc in the prerence of a Levis acid. 

0 It2 R2 R2 
II I I 

Rl-C-NH + Cl-C-Cl + 
SbC15 

Rl-C-NC0 e Rl-C-N-C-0 - Rl&+O (1) 
I 
Cl SbC16- 

1 

R3RbN 0 R3R4N 
I II 

R1-C-0 + Cl-C-NC0 - Rl_&C-0 
SbCl3 

- 1, R2 - R3RbN 
- co2 

cl- 

(2) 

We nov found that reactions of the earily accessible triazine 2 3-6) with 
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chlorocarbenium ions constitute a third and cheaper method for the preparation 

of compounds 1. For instance, stirring three equivalents of the Vilrmeier-Arnold 

reagent 2a (X-ClJ7) with one equivalent of 2 in dichloromethane for four hours at - 

room temperature gives after addition of antimony pentachloride the known 2, 

hexachloroantimonate la in 9lZ yield. - A much longer reaction time is required if 

one starts with the hexachloroantimonate 3 (XISbCl6) 8) instead of the chloride. 

Similarly, the new butatrienium salts 1b.c vere prepared, the -_ 

follow from the spectral data (Table 1). 

(CH3) 3sio 

constitutions of vhich 

3 R1R2C+ + 
A -3 (CH3)3SICl 

x- 

2 2 

1.2 R1 R2 1.2 R1 

3 

R2 
I + 

R1-C-N-C-O (3) 

SbCl6’ 

la-c 

R2 

a H (CH3)2N 

Cl 

’ H 

(CH3)2N 

C C&(CHj)N 

4 C6H5 (CH3) 2N 

e (CH312N (CH3)2N 

f CH3N-CH2-CH2-NCH3 

B (CH3)2N (C6H5) 2N 

I! C6HS C6H5 

i 6-(CHjO)Cf,Ht, C6H5 

1 4-(CH30)C6Iq G-(CH30)C6Hb 

1! 4-ClC6H4 C6HS 

1 4-ClC(jH4 G-ClCgH4 

A related reaction of 2b (X-Cl) vith trichloroisocyanuric acid has been described 

by Kukhar et a1.9). - 

Rather little is knovn about the chemistry of the interesting triazine 1. which 

can be prepared simply by heating isocyanuric acid in hexamethyldisilazane. The 

vell crystallizing 1 is soluble in most organic solvents and is only moderately 

moisture sensitive. The Russian authors 3*4) who first prepared 2 found that this 

compound reacts with acyl chlorides to give N-acylated isocyanurates, but with tri- 

chloroacetyl chloride trichloroacetyl isocyanate was obtained lo). With carbonyl 

chloride isocyanate a triaziae is formed, which cycloreverses above 13OoC to 

carbonyl diisocyanate ll). 

In the reaction described in this communication chlorides 1 (X-Cl) react faster 

with 2 than the corresponding hexachloroantimonates (X - SbC16). We believe 

therefore that the reaction starts with a nucleophilic attack of chloride on the 

silicon atoms of 2. The resulting anion reacts with 2 to give an electron deficient 

triazinium chloride, e.g 4, which decomposes to three Polecules of 1. 

1-Oxa-3-azabutatrienium salte react with ketones, aldehydes 

amides to form 2-azaallenium salts, e.g. _ 5 2,12-14). As may 

reactive towards carbonyl compounds than k 2). Thus, while 

phenone in boiling chlorobenxene this reaction could not be 

the other hand, a smooth reaction took place between lb and - 

b.b’-dimethoxybenzophenone affording the 2-ataallenium salt 

or tertiary carbox- 

be expected, E ie less 

& reacts vith benro- 

achieved with lb. On - 

the wre nucleophilic 

Sa. - With l ldehydes 
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were obtained. On 
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hydrogen atoms l3) and tertiary carboxamides the cumulenes 5b_n 

heating, the butatricnium salt lc (NC0 2260 cm-1 in CH2C12) - 

cyclited to the qufnazolinlum salt 6, from vhich the knovn 16) l-methylquinarolfne- 

k-one (1) vas obtained with base. 

(CH3)2N R2 

lb + O-CRlR2 - C&;-;-R1 - 

SbCl6’ 

5a_R II 
RlR2C 

II 
0 

R2 

3 cl- SbCl6’ 

!! a 

a G-CH3OC6Hb r(-CH3OC6H/, 
0 

b C6HS H 

c wzH3OC6H4 H 

d 2,4,6-(CH30)3C6H2 H 

e (E)-CH3C-CHCH3 H 

f (El-HC-CHC6H~ H 

& (CH312N H 

(CH3)2N 0 N(CH3)2 

KH3)2N-L,+/,+ A-N(CH3)2 II 

‘N N4 

O4 LNJ * 0 
I 
H 

!! 

2 SbC16- 

Although the reaction mixture of 2d with 2 shoved a strong N-C-0 absorption at - 
2240 cm-1 (CH2C12) a pure butatrienium salt Id vas not isolated. On the other - 
hand, no fsocyanate bands vere observed for the reaction mixtures of Za_R with 1. 

In the case of 2e the heterocycle g vas fsolated fn wderate yield. This compound - 
may be fomd by partial hydrolysis of an intermediate 4. 

Recently, Volz and coworkers 17.18) described stable diarylchlorocarbeniu salts. 

We examined reactions of 2h-1 vith the triaxine 2 in the presence of SbCls. In -- 

boiling 1.2-dichloroethane N-C-O absorptions around 2240 cm-1 vere observed in all 

cases. At the reaction temperature (83oC) the cumulenes 1. slowly decompose, but in 

the presence of ketones the 2-ataallenfum hexachloroantimonates 9a-R vere formed - 

In high yields. No reaction took place betveen di- or trichlorophenylmsthane and 3. 

Under the reaction conditions 2-axaallenium salts 2 derived from aldehydes proved 

to be unstable. With tertiary carboxamides mixtures of allenium salts 9 vere 

isolated. Thus, from dimethylformamide and 2i (X - - SbCl6) a mixture of Gold’s salt 

9~ lg) and the expected 2-ataallenium salt & vas fsolated. 

2h-1 + l/3 2 + O-CR3Rb 
84oC. SbCl5 

5 R1R2C&CR3RL -- 
1,2-dlchloroethane 

+ co2 + tCH3)3SiCl 

SbCl6- 



6648 A. HAMm Cl id. 

2 Rl R2 R3 Rb 

C6% C6HS 

4-(CHJO)Cf)H4 C6H5 

4-(CH3O)C+jH4 h-(CH30)C6Hb 

4-(CH3O)C6H4 C6H5 

4-(CHjO)C6H4 G-(CH30)C6Hb 

4-(CRJO)C6Hb G-(CH30)C6Ht4 

4-ClCgH4 CgH5 

b-ClC6H4 L-ClC6H4 

4-ClC6H4 C6H5 

b-ClC@, G-ClC6H4 

4dx6H4 G-ClC6H4 

4-(CH3O)Cf,H4 k-(CH30)C6Hb 

b-(CHjO)Cf,Hq G-(CH30)C6H/, 

4-(CHjO)C6Hb C6H5 

4-(CHjO)C6H4 k-(CH30)C6H/, 

(CH312N H 

C6H5 

C6H5 

C6H5 

k-(CH30)C6Hb 

b-(CH30)C6Hb 

6-(CH30)C6Hb 

C6H5 

C6H5 

b-ClC6H/, 

&ClC6Hb 

4-ClC6Hb 

&ClC6H/, 

&ClC6H& 

(CH3)2N 

(CH3)2N 

(CH3)2N 

C6H5 

C6H5 

C6H5 

CgH5 

C6H5 

4-(CH30)C6H/, 

C6H5 

C6H5 

C6H5 

C6H5 

6-ClC6H4 

C6H5 

4-ClC6Hb 

H 

H 

H 

Thir latter rerult may be explained by the following exchange reaction of geminal 

dichlorides 2 (X - Cl) and tertiary carboxamides in the presence of antimony 

pentachloride 20): 

R1R2C+ t R3(NR4RS)C-O + 
I 
Cl 

SbClf,’ 

2 

RlR~~-O-~RhR4R% i RlR&0 t +cR3(tmbR5) (4) 

SbCl(j- Cl’ 

10 - 

SbClf,’ 

2’ 

For instance, 2h (X - - Cl) and dimethylformamide react in the prerence of antimony 

pentachloride to give the Vilrmeier-Arnold reagent & (X - SbCl6) and bensophenone. 

The position of the equilibrium (4) lien on the side of the more stable cation 

(2 or 2’). Depending on the position of thir equilibrium either 2 or 2’ or both 

react with the triarine 2 and a carbonyl compound to form a 2-araallenium ealt 2. 

Thus, from the reaction of 3 with dlmethylformamide only Cold’r salt 9~ and 

benzophenone were isolated. On the other hand, with the very rtable salt 3 and 

dimethylformemide only the 2-araallenim salt 90 wan obtained, while with the 

intermediary stable cation 21 mixtures of 9n and 9~ were formed rerultlng from - - 

reactions of both 2 and 2’ with the triazine 2. The existence of dication etherr 

10 has recently been demonstrated 21-23). - 



Table 1. Selected NMR and IR Data for Colnpoundr 1 - 2. 

cm- hi tom a) 13C m a) IR (CH2C12) 

pound [ cm-l] 

la b) - CH~ 3.41 (d, J - 1 Hz), 

3.56 (d, J - 1 Hz), CR 8.51 

lb b) - CH3 3.62, 3.66 

lc b) - CHJ C) 3.85, CH 8.81 

zc bed) - CH~ c) 4.10 (d, J - 2 Hz), 

2d b) - 

2c b) 

z b) - 
& b) 

2 e) 

sa 

CH 9.36 (9.43) 

CH3 3.71, 3.89 

CR3 3.31 

CH3 3.15. CH2 3.98 

CH3 2.95, 3.52 

CH3 0.39 

NCH3 3.57, 3.58, OCH3 3.95 

z! CH3 3.76, 3.83. C?l 9.16 

SC - 

5d - 

NCR3 3.69, 3.80, OCH3 

4.00, CH 9.03 

NCH3 3.60, 3.68, OCH3 

3.99 (2 C), 4.00, CH 

6.25 (2 H), 9.20 

Se - 

5f - 

ti 

6 

CH3 C) 1.97, 2.18 (d, J 

7 Hz), 3.68, 3.73, CH 7 

(q, J - 7 Hz), 8.66 

CR3 3.68, 3.72, CH 1.39 

(q, J - 10 and 16 Hz), 

8.17 (d, J - 16 Hz), 8.88 

(d, J - 10 Hz) 

CH3 C) 3.27, 3.37, 3.44 

(2 C), CH 8.30 

CH3 4.08. NCHN 8.90, NH 

11.38 

CH3 3.73, NCHH 8.28 

CH3 C) 3.15, 3.37, NH 8.22 

m 

39 

CH3 C) 61.2, 45.4, C-0 132.7 

(t, J - 4 Hz), C-N 157.8 

CH3 46.3, 46.7, C-O 131.4, 

C-N 152.9 

CR3 C) 42.7, C-O 136.0, C-N 

149.9. 1-C 160.7, o,m,p-C 

124.0, 131.3, 132.4 

CH3 C) 66.5 (52.6). -CC1 165.5 

(162.9) 

CH3 C) 49.0, 50.0, -CC1 174.2, 

f-C 131.3, o,m,p-C 129.9, 130.3, 

135.8 

CH3 44.9, -CCL 160.5 

CH3 35.3, CH2 50.9, -CCL 157.0 

CH3 46.6, -Ccl 158.3, I-C 143.2, 

p-C 130.6, o,m-C 127.2, 131.3 

CH3 0.2. C-N 171.4 

NCH3 46.2, 44.7, OCH3 56.9, C-N 

158.8, 181.7, i-C 127.8. o-C 

135.9, m-C 115.8. p-C 166.7 

CH3 g) 45.8, 66.6, HC-N 180.4, 

f-C 133.6. o.m,p-C 130.8, 136.6, 

139.3 

NCH3 65.2, 65.7, OCH3 57.4, HC-N 

178.6, Cl+N 163.7, i-C 126.8, 

o-C 138.4, m-C 116.9, p-C 170.1 

NCH3 44.3, 44.5, OCH3 57.8 (p), 

58.0, HC-N 174.7, ClC-N 162.3 

I-C 108.5, o-C 168.4, m-C 93.0, 

p-c 168.6 

CH3 C) 11.0. 17.9, 45.2. 45.9, 

HC-N 183.4, ClC-N 166.6, C- 

139.6, 166.8 

CH3 8) 45.3, 46.0, HC-N 180.9 

CH3 C) 38.2, 42.9, 63.1, 43.6, 

HC-N 162.9, ClC-N 156.4 

CH3 61.7, C- 119.5, 121.9, 

129.1, 131.6, 138.1, 139.2, 

151.8, 157.5 

CH3 C) 42.1, 44.1. c- 143.7. 

143.9 (2 C). 150.9 (2 C). 

2260, 1680 

2250, 1650 

2260, 1650 

1620. 1585 

1620, 1590 

1660 

1625 

1610, 1585 

1585, 1610 f) 

1555, 1580 f), 

1660 f), 

1700 f) 

1500, 1530. 

1560f),1600f), 

1660 f) 

1540. 1550 f), 

1590 f), 

1620 f) 

1550, 1630, 

1600 f), 

1660 f) 

1540, 1660, 

1590 f) 

1620 f) 

1590, 1650 f) 

1700, 1660 h) 

1700, 1640, 

1600 b) 

1670, 1740, 

1770 b) 
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Table 1 (continued). 

com- JH NKR a) 13C m a) IR (CH2Cl2) 

pound I m-11 

sr 

2!2 

90 - 

2.t 

sa 

2.l. 

9k - 

91 - 

9m - 

9n - 

90 - 

%! 

ocH3 l ) 3.98 

OCH3 3.94 

oCH3 l ) 3.97 

OCH3 =) 3.97 

oCH3 3.92 

ocx3 3.95 

oCH3 3.95 

NCH3 3.45, 3.51 (d. J - 

1 Hz), OCH3 3.94, CH 8.17 

NCH3 3.46, 3.49 (d, J - 

1 Hz), ociij 3.96, CR 8.10 

CH3 C) 3.21, 3.26, Ctt 8.15 

C-N c, 157.2, phenyl 128.2, 

130.9, 133.0, 136.7 

OCH3 C) 56.6, C-N 156.2, 157.5, 

OC- 166.8 

OCH3 57.1. C-N 160.6. 158.0, 

00 167.2 

OCH3 C) 56.3, C-N 156.9, OCI. 

166.2, aryl 116.2, 118.0. 128.6, 

130.1, 130.7, 136.5, 135.0 

0CH3 C) 56.2, C-N 158.3, 156.6, 

OC- 165.7 

WH3 56.9, C-N 159.6 (t, J - 

3 Hz), i-C 121.7, o-C 135.1. 

m-C 116.5, p-C 166.5 

C-N C) 156.2. 157.6 

C-N C) 155.b. 158.3, aryl 126.8, 

128.0, 130.9, 131.2, 133.1, 

136.6, 136.9, 142.8 

C-N C) 156.7, aryl 126.8, 127.9, 

130.9, 131.1, 133.0, 134.7. 

136.9, 142.7 

C-N C) 155.8. 157.1 

C-N 156.9, i-c 163.3, p-C 126.8, 

o,m-c 131.3, 136.5 

OCH3 57.1, C-N 160.7, 161.5, 

DC- 167.4 

OCH3 C) 57.1, C-N 155.7, 161.5, 

DC- 167.2, aryl 116.6, 119.8 

128.5, 130.9, 136.0, 136.3, 161.7 

NCH3 Cj39.3, 65.0. OCH3 56.9. 

C-N 166.3, 185.7, OC- 166.6 

NCH3 C) 39.0, 66.7, OCH3 56.8, 

C-N 163.9, 185.5, i-C 128.8, 

o-C 135.9, a-C 115.4, p-C 165.9 

CH3 C) 36.8, 43.0, C-N 166.5 

1860, 1850f) t 

18bOf), 1590 

1850, 1820f), 

1590 

1820, 1850f), 

1590 

1820, 1850f), 

1590 

1820, 1850f), 

1590 

1820. 1850f), 

1590, 1570f) 

1860, labOf), 

1585 

1860, 18b0, 

1580 

1860, 1835, 

1580 

1860, 1830, 

1580 

1860, 1830, 

1580 

1820, 18bOf). 

1850f),1780f), 

1590 

1820, 1850, 

1585 

1710, 1640, 

1590, 1500 

1660, 1590, 

1570, lb90 

1600 

a) Bruker W-250 rpectrowter~ proton.reronance at 250 MHz, internal reference 

tstramethylailanci solvent CD~CNI 303 K. b) X - SbCl6. c) At 263 K. 

d) Mxturc of (E,Z)-iromere. Signal0 of the minor compound in brackets. 

e) In CDCl3 at 303 K. f) Shoulder. g) At 333 K. h) In KBr. 
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EXPERIXEHTAL SECTION 

IX spectra: Pcrkin-timer IR 299. The melting points are uncorrected. All experi- 

mentr vore carried out with exclusion of moirture In abrolute l olventD. The 

antimony pantachlorlde vaa dirtillcd before UC. 

G-Dimethplamino-1-oxa-3-azabutatrienim Hexachloroantimonate (d1 2): a) A solution 

of 2 (1.73 g, 5 ~11 In dichloromethane (15 ml) vas added dropvise at 23OC to a 

stirred eurpenrion of 2 (X-Cl) 7) (1.92 g, 15 rrmol) In dichloromethane (20 ml). 

Stirring V(LI continued for G h. Cooling to OoC, rlov addition of a eolution of 

antimony pentachloride (6.49 g, 15 mm011 In dichloromethane (5 ml), stirring for 30 

mln at OoC and precipitation with ether (25 ml) afforded a colourlees moisture 

seneitive povder (5.91 g. 91%). 

b) A mixture of 2 (1.73 g, 5 -1) and & (X-SbCl6) 81 (6.41 g, 15 uxnol) in 

dichloromethane (60 ml) van stirred for 60 h at 230C. The product (3.81 g. 882) vaa 

filtered off. 

4-Chloro-G-(dImethylamIno)-1-oxa-3-azabutatrIenIun Pexachloroantimonate (2): A 

mixture of 2 (X-Cl) 24) (9.75 g, 60 -1) and 2 (6.91 g, 20 mnol) In 1.2-dichloro- 

ethane (120 ml) vaa stirred at 230C for 20 h. After filtration and cooling to 

-200C a solution of antimony pentachloride (17.91r g. 60 rmtol) In 1,2-dichloro- 

l thane (12 ml) vaa added dropvise. The reaction mixture vae stirred for 2 h at 

-2ooc. Filtration and washing of the residue with dichloromethane (12 ml)/ether 

(12 ml) afforded a colourless povder (19.66 g, 70X), vhich can be recrystallized 

from 1,2-dichloroethane (30 ml)/acetonItrIle (20 mll/ether (20 ml) at -2OOC giving 

a colourlere povder (15.53 glr m.p. 196-200oC(dec).(Found: C. 10.236 H. 1.52; N, 

5.96. Calc for (CbH6ClN2O]SbCl6 (MU- 668.0): C, 10.26; H. 1.298 N, 5.992). 

G-(N-MethylanIlIno)-1-oxa-3-azabutatrienium Hexachloroantimonate (k): Ae described 

for lb from 2c (X-C117)(9.50 g, 50 prmol) and 2 (6.22 g, 18 nu101) In dichloromethane - - 
(75 ml). Yield 19.08 g(77Z) of a pale yellov moisture sensitive povderr m.p. 120- 

1220C (dec to 6). (Found: C, 20.771 H, 2.15; N, 5.60. Calc for [CgHgN20]SbCl6 

(Mu - 495.7): C, 21.81; H, 1.83; N, 5.652). 

(Chloromethylene)(methylphenyl~nIum) Hexachloroantimonate (&, X-SbCl6): A 

solution of antimony pentachloride (2.99 g, 10 mol) In dichloromcthane (10 ml) vao 

added dropviee to 2c (X-C1)7)(1.90 g, 10 UIDO~) at -300C. After stirring for 2 h at 

-300C the product ,a filtered off and vashed vith dichloromethane (10 ml). Yield 

4.65 g (95Z) of a colourless povderl m.p. 189-1920C (dec). (Found: C, 19.69; H, 

1.678 N. 2.76. Calc for [C8HgClN]SbCl6 (HG - 489.1): C, 19.65; H, 1.86; N. 2.87X). 

~Chlorophenylmethylene1(dImethylanmonIuml Hexachloroantimonate (2, X-SbCl61: As 

described for 2c from 3 (X-Cl) 25e26) (2.04 g, 10 mmol). Yfeld 6.38 g (87X) of - 
colourless crystals; m.p. 129-1310C. (Found: C, 21.561 H, 1.901 N, 2.73. Calc for 

[ CgHllClNlSbCl6 (MU - 503.1): C, 21.48; H, 2.20; N, 2.79%). 

ChlorobIs(dImethylarIno)methenIum Hexachloroantlmonate (&, X-SbCl6): As described 

for 2c from 2e (X-C1)27)(1.71 g, 10 -1). - - Yield 3.81 g (81X) of a colourleee 

povderi dec above 2830C (ref. 26): 2980C (dec)). (Found: C, 13.01; H, 2.63; N, 

5.92. Calc for [C5H12ClN2]SbCl6 (MU - 670.1): C, 12.77; H, 2.57; N, 5.9611. 

2-Chloro-1.3-dImethylImIdatoLidfnium Hexachloroantimonate (2, X-SbCl6): Oxalyl 

chloride (19.00 g, 150 ~01) in 1,2-dichloroethane (50 ml) vas added dropviee to a 

eolution of 1,3-dimethyl-2-Imidazolidone (17.12 g, 150 nmol) In 1,2-dichloroethane 

(50 ml). After rtirring for 30 min the temperature van rained to 700C. After 3 h 

the reaction mixture van cooled and the solvent vaa removed under reduced preseure. 

The residue vaa washed vith cyclohexane (50 mll/dIchloromethane (10 ml) and dried. 

Yield 20.29 g (8011 of colourlere povdry g (X-Cl) 281, vhich van transforPled to 

the hcxachloroantimonate aa dercribed for 2c -* Yield 52.52 g (9GX) of a colourlese 
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powderi dec above 279oC. (Found: C, 13.051 R, 1.801 N. 5.96. C8lc for 

[ C5HloClNZ) SbC16 (KU - 467.9): C, 12.83, H, 2.151 N, 5.992). 

Chloro(dimethrlarnino)(diphenyl8mino)mcthenium Hex8chloro8ntimon8tc (a, X-SbCl6): 

A mixture of 2b (X-Cl) (1.63 g. 10 -1) 8nd diphenylamine (1.69 g, 10 -1) in - 
1,2-dichloroethane (20 ml) v8e boiled under reflux for 3 h. After cooling to -30% 

8 rolution of antimony pentachloride (2.99 g, 10 ~1) in 1.2-dichloroath8ne (10 

ml) war added dropvise. The solution ~88 concentrated to 8 volume of 15 ml 8nd 

cooled to -15oC. Slow addition of pentane (20 ml) afforded 8 pale yellow precipi- 

t8te (4.99 g, 84X), vhich 8fter recryrtallization from chloroform (30 ml) shoved 

m.p.159-16loC (dec).(Found: C, 30.211 H, 2.371 N, 4.85. C8lc for [C15Hl6ClN2]SbCl6 

(Hw - 594.2): C. 30.32~ H. 2.71, N, 4.72X) 20). 

2.4,6-Tris(trimethylriloxy)-1,3,5-tri8zine (2) 3.5.6): A suspeneion of dry irocy8nu- 

ric acid (129.1 g, 1 mol) in hexamethyldisilar8ne (322.8 g, 2 mol) ~88 boiled under 

reflex until 8 clear rolution rerulted (ca 50 h). Excess hexamethpldisil8z8ne v8e 

removed under vacuum. The solid reeidue V88 dieeolved in boiling hexane (1500 ml). 

Filtration 8nd evaporation afforded 8 colourless powder (311.1 8,90X)8 m.p.93-95OC. 

~-Chloro-l-(diwthyl~ino)-3.3-bis(4-methoxyphenyl)-2-azaalleni~ Hexachloro8nti- 

monate (58): A mixture of lb (2.34 8.5 -1) and 4,4’ - - - -dimethoxybenzophenone (1.218, 

5 uxnol) in dichlorowth8ne (30 ml) ~88 etirred 8t 230C for 50 h. After addition of 

ether (60 ml) 8 yellow powder (2.40 g, 72X) ~88 filtered off, which can be recrys- 

tallized from dichloromethane (8 ml)/ether (4 ml) at -2OOC yielding yellOV Cry8t8le 

(1.54 g); q .p. 164-1660C (dec). (Found: C, 32.131 H, 2.811 N, 4.13. Calc for 

[ C1&y$lN202] SbC16 (m - 666.3): C. 32.451 H, 3.031 N, 4.21X). 

l-Chloro-1-(diwthyl8mino)-3-phenyl-2-8zaallenfum Hex8chloroantimonPte (2): A 

solution of benzaldehyde (1.06 g, 10 -1) in dichlorometh8ne (15 ml) ~88 added 

dropvise 8t -lOoC to lb (1.32 g. 10 -1) in dichloromethane (15 ml). The reaction - 
mixture ~88 stirred for 15 h 8t 230C. The yellow precipitate ~88 filtered off and 

washed with dichloromethane (20 ml). Yield 3.98 g (75X), which ~8s recrystallized 

from acetonitrile (20 ml) affording yellow prisms8 m.p. 236-2390C (dec). (Found: C, 

21.671 H. 2.031 N. 5.20. Calc for [ClOH12ClN2]SbCl6 (MU - 530.1): C, 22.65; H 2.28; 

N, 5.29X). 

l-Chloro-l-(diwthplamino)-3-(4-wthoxyphenpl)-2-8z88lleni~ Hex8chloroantimon8te 

CC): As described for 2 from 4-methoxybenzaldehyde (0.68 g, 5 -1) in l,2-di- 

chloroethane (40 ml). The product ~11s precipit8ted with ether (80 ml) offording 

8 yellow powder (2.63 g, 94X). which can be recrystallized from dichlorometh8ne 

(25 ml)/ether (5 ml) 8t -200C giving a yellow powder (2.11 g)~ m.p.177-179°C (dec). 

(Found: C, 23.58; H. 2.511 N, 4.99. Calc for [CllHl4ClN2O]SbCl6 (Mu - 560.2): C, 

23.58; H, 2.521 N, 5.001). 

l-Chloro-l-(dimethyl~ino)-3-(2,4,6-trimethoxyphenyl)-2-8z88~leni~ Hex8chloro- 

antimonate (d): From 2,4,6-trimethoxybenraldehyde (1.96 g, 10 -1) 813 described 

for 5b. The product ~8s precipitated with pentane (60 ml). Yield 5.89 8(95X) Of 8 

yellE powder8 m.p. 196-1990C (dec). (Found: c, 25.261 H. 2.82; N, 4.67. Calc for 

[C13HlgClN203]SbC16 (m - 620.2): C, 25.171 H, 2.931 N, 4.52X). 

l-Chloro-l-(dimethylamino)-3-[(E)-l-mcthyl-l-propenyl]-2-8z88lleni~ Hexachloro- 

antimonate (2): From tiglic aldehyde (0.42 8, 5 -1) as dercribed for 5b. - 
Precipitation with ether (100 ml) 8t -500C afforded 8 brovn’povder (1.98 g, 78X); 

m.p. 95-960C (dec). (Found: C, 19.08; H, 2.788 N, 5.43. Calc for (CgH14ClN2]SbCl6 

(W - 508.1): C, 18.911 H, 2.781 N, 5.51X). 

l-Chloro-l-(di~thylamlno)-3-[(E)-2-phenylethenyl]-2-8z88lleni~ Hex8chloroanti- 

monate (f): From cinn8mic aldehyde (1.32 g, 10 -1) 8s described for 5b. Yield - 
5.01 g (90X) of 8 yellow powder, which cryetallfeed from 8cetonitrile (80 ml) 

giving yellow le8flets; dec above 2110C. (Found:C, 26.111 H, 2.691 N. 4.93. CelC 

for [C12H14ClN2]SbCl6 (MJ - 556.2): C, 25.911 H. 2.54; N, 5.04X). 



l-Chloro-1.3-bi~(d~thy~o)-2-~all~ium Hoxachloroantimonate (a) 2g): A 

mixturo of N,N-dimethylformmide (0.73 g, 10 -1) und fi (4.68 8. 10 moo11 in 

1,2-dichlorathane (25 ml) vaa l tirrod at 230C for 130 h. Slou addition of ether 

(SO ml) to the reaction mixture afforded a pale yellov precipitate (3.48 g, 702), 

which vae disrolved in dichloroethane (10 ml). Filtration and l dditioo of ether 

(5 ml) at -200C afforded a pale yellow powder1 m.p. 185-189°C. (Found: C. 14.58; 

H. 2.77~ N, 0.35. Calc for (C6Hl3ClN3] SbC16 (MU - 497.1): C, 14.50; H, 2.641 N, 

8.46%). 

l-Methyl-4-oxoquinazolinium Hexachloroantimonatc (6)~ A rolution of lc (0.46 g, 

1 -1) in chlorobenrene (5 ml) van boiled under reflux for 1 h. Evaporation of 
- 

the solvent and rtirring of the residue in dichloromethans (5 ml) yielded a 

greenish-grey powder (0.38 g. 761); m.p. 258-2610C (dec). (Found: C. 21.80; H, 

1.641 N, 5.54. Calc for [CgHgN20]SbCl6 (MU - 495.7): C, 21.81; H, 1.831 N, 5.651). 

1-Methylquinazoline-4-one (1) 16): A surpcneion of 6 (1.49 g, 3 -1) in dichloro- 

methane (20 ml) and triethylamine (1 ml) vae rtirred for 12 h. Addition of chloro- 

form and extraction with aqueous sodium carbonate yielded after work-up a colour- 

less powder (0.36 g. 752). The picrate shoved m.p. 246-2500C (dec) (ref.16): 

249-2500C (dec)). 

1,3-Bis~bis~dinnthylamino)wthylenelhexahydro-2,4.6-trioxo-1.3,5-triatine-l,3- 

diylium Bie(hexachloroantimonate1 (8): A mixture of 3 (X-Cl) 26) (3.54 g, 20 -1) 

and 2 (3.46 g, 10 -1) in acetonitrile (30 ml) vao boiled under reflux for 3 h. 

The solvent vae removed under reduced preesura and the reeidue vao dissolved in 

dichloromethane (40 ml). A solution of antimony pentachloride (5.98 g, 20 ~1) in 

dichloromethane (10 ml) vaa added dropvisa at -500C. The mixture was stirred for 

30 min at -500C. After filtration the reridue van washed with dichloromethane 

(20 ml) affording a colourlers powder (5.11 g, 51Z), vhich van euepended in 

acetonitrile (20 ml). After filtration from an impurity the rolvent vae removed 

and the renfdue was suepended in dichloromethone (30 ml). Boiling under reflux 

for 30 min, filtration and reprecipitation of the residue from acetonitrile (10 ml/ 

dichloromethane (30 ml) gave e colourless powder1 m.p. 233-2380C (dec). (Found: C, 

15.881 H, 2.316 N. 9.74. Celc for [Cl3R25N703]2SbCl6 (KU - 996.4): C. 15.67; H, 

2.53; N. 9.8&Z). 

Tetraphenyl-2-araallenium Hexachloroantimnate (c) 12): To antimony pantachloride 

(2.99 g. 10 nwnol) in 1,2-dichloroethane (10 ml) a eolutfon of 2h (X-C1)3O)(2.37 g, 

10 -1) in 1.2-dichloroethans (10 ml) VU added dropvise at -6oC. A orange-red 

precipitate was forred. The suspension was warmed up to +23OC and a eolution of 1 

(1.38 g, 4 -01) and benzophenone (1.82 8, 10 -1) in 1,2-dichlororthane (20 ml) 

was added. The reaction mixture vae boiled under reflux for 3 h. Evaporation of 

the solvent and chromatography of the residue on silica gel (GO cm,+ 4 cm) with 

dichloromethane l e eluent afforded a pale yellow povder, which vae recrystallized 

from dichloromethanelpentane at -200C giving pale yellow needles (3.47 g.51Z); 

m.p. 213-2150C (ref.12): 185-189oC (dec)). 

1-(4-~thoxyphenyl)-l,3.3-triphenyl-2-araallenium Hexachloroanttinate (B) 31): 

From fi (2.37 g, 10 -1) and 4-methoxybenrophenone (2.12 g, 10 mmol) ao described 

for 9a The reaction mixture vae boiled under reflux for 15 h. Evaporation of -* 

the solvent and stirring the residue under ether (100 ml) afforded a yellow powder 

(6.61 g, 93Z)s m.p. 144-1460C (dec) (ref.Jl): 155-157oC). 

l,l-Bir(4-mathoxyphenyl)-3,3-diphenyl-2-~r~~lleni~ Hexachloroantimonate (SC) 12): 

From 2 (2.37 g. 10 ~1) and 4,4’-dimethoxybenrophenone (2.42 g, 10 -1) ae 

described for fi. The crude product VU dirrolred in dichloromethane (30 ml). 

Slow addition of ether (80 ml) afforded a dark yellow precipitate (5.19 g, 70Z)~ 
m.p. 201-203OC (dec) (ref.12)r 202-205oC (dec)). 
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l.3-BIs(6-methoxyphenyl)-l,3-d~yl-2-uaallenIum Buachloroantfmonata (96): 

From 21 32) (2.76 g, 10 wnol) and 4-methoxybentophsaone (2.12 g, 10 ~1) l e dem- 

cribcdfor &. The crude product was recryrtallized fran dfchlormthene (lS~,ml)/ 

carbon tetrachloride (25 ml) affording a yellow powder (5.98 g, 81X); m.p. 173- 

175OC. (Found: C, 45.5b1 H, 3.46; N, 1.90. Calc for (C28H2~NO2jSbC16 (MU - 741.0): 

C, 45.391 H, 3.271 N, 1.89X). 

TrIr(Q-methoxyphenyl)phenyl-2-•zaallenium Bexachloroantlmonate (9~): From z(X-Cl) - 
(2.67 g. 10 ~1) and G,G’-diwthoxybenzophenone (2.42 g, 10 nznol) az deecribed for 

&. The reaction mixture uaa boiled under rcflux for 1 h. Evaporation of the 

solvent and recrystallization of the reridue (7.09 g, 92X) from dichloromethaae 

(140 ml)/ether (700 ml) at -2OOC afforded yellow needles; m.p.133-135oC (dec). 

(Found: C, 45.211 H, 3.22; N, 1.99. Calc for [C2+26N03]BbCl6 (MU - 771.0): C, 

45.181 I, 3.401 N, 1.82%). 

Tetrakir(G-methoxyphenyl)-2-azaallenium Hexachloroantimonate (9f): From 2J 33) 

(X-Cl) (2.97 g, 10 ~1) and 4,6’-dimethoxybenzophenone (2.42 g, 10 ml) ae 

described for 9a. After evaporatfon of the solvent the residue crprtallized on - 
treatment with pentane (50 ml)/ether (50 ml). Recryrtallization from dichloro- 

methane (20 ml)/pentane (10 ol)/ether (10 ml) at -200C afforded reddish-yellow 

priemr (6.57 g, 82t)l m.p. 189-1920C (dec). (Found: C, 44.741 H, 3.221 N. 2.Ob. 

Calc for (C3OH28NO&] SbCl6 (Mu - 801.0)r C, 44.981 H, 3.521 N, 1.75X). 

(l-Chlorophsnyl)trIphenyl-2-azaallenium HexechloroantImonate (a): From & 3&) 

(X-Cl) (2.72 g, 10 -1) and benzophenone (1.82 g, 10 -1) az dercribed for e. 

After evaporation of the solvent the reridue vae recryrtallized from l cetonItrIle 

(20 ml) affording a nearly colourlese powder (4.29 g, 60X); m.p. 185-187oC. (Found: 

C, 43.541 H, 2.77~ N, 1.97. Calc. for [C26HlgClN]SbC16 (MI - 715.3): C, 63.651 H, 

2.68; N, 1.96X). 

l,l-BIr(l-chlorophenyl)-3,3-dIphenyl-2-azaallenl~ BexacbloroantLmonate (s): From 

2h (X-Cl) (2.37 g, 10 -01) and 4.4 - ‘-dichlorobenzophenone (2.51 g, 10 ~1) ae 

deecribed for 9a. - After evaporation of the rolvent the residue vam recrystallized 

from acetonitrile (20 ml)/ether (15 ml) at -200C affording orange prirti (4.20 g, 

56X); m.p. 213-2160C (dec). (Found: C, 41.56; R, 2.03,N, 1.95). Calc for 

[ C&jH18C12N] BbCl6 (m - 749.8): C, 41.65; H, 2.621 N, 1.87X). 

l,3-BIe(G-chlorophenyl)-l,3-diphenyl-2-azaallenI~ Hexechloroantimonate (91): 

From 2k (X-Cl) (2.72 g, 10 -1) and G-chlorobenzophenone (2.17 g, 10 maol) ae - 
deecribed for 9a. After boiling under reflux for 18 h the reaction waz complete. - 
Evaporation of the rolvent and recryrtallization of the residue from l cetonItrIle 

(20 ml) afforded a Aearly colourlerr powder (6.06 g, 54X)1 o.p. 174-1760C. (Found: 

C, 61.581 H, 2.43; N. 1.70. Calc for [C26Hl8Cl2N]SbCl6 (Icw - 749.8): C, 41.651 H, 

2.42; N, 1.87X). 

TrIs(b-chlorophenyl)phenyl-2-•zaallenium Hexachloroantiwnate (9-l): From 2 (X-Cl) 

(2.72 g, 10 ~1) and 4,4’-dichlorobenzophenone (2.51 g, 10 -1) ad described for 

91. Cryetallizing the crude product from l cetonItrIle (25 ml)/ether (15 ml) at 

TOW afforded a pale yellow povder (5.89 g, 75X)1 m.p. 220-2270C (dec). (Found: 

C, 39.611 H, 2.16 8 N, 1.69. Calc for [C26Hl7C13N]SbC16 (Hu - 784.2): C, 39.82, H, 

2.191 N, 1.79X). 

TetrakIs(L-chlorophenyl)-2-azaallenium Hexachloroantimonate (91s): From ~o(-Cl)35) 

(3.06 g, 10 -1) and G,G’-dichlorobenzophenone (2.51 g, 10 ~1) aa described for 

91. The product cryrtallized from the reaction mixture on cooling to -2OOC In - 
form of yellow prisms (5.81 g, 71X), which can be recryrtallIzed from acetonitrilei 

dec above 2300C. (Found: C. 38.131 H, 1.91; N, 1.89. Cale for.[C26Hl6ClaNjgbCl6 

(Mw - 818.7): C, 38.14; H, 1.971 N, 1.71X). 
l-(6-Chlorophenyl)-l-phenyl-3,3-bIe(6-llrsthox~henyl)-2-azaalIeni~ PeuchloroantI- 

monate (91): From & (X-Cl) (2.72 g, 10 mol) and b,b’-diwthoxybenzophenone - - 



(2.62 8, 10 -1) at dercribad for fi. Aftar evaporation of eht solvent the 
rttldut uat racryatallired from dichlorowthane (35 ml)/carbon tttracbloridt (50 ml: 

giving a yalltiah powder (4.57 g, 59X)r m.p. 184-188oC (dac). (Found: C, 43.781 

H, 3.121 1, 2.24. Calc for [C2~1123ClbIO2]SbC16 (WV - 775.4): C, 43.37; Ii, 2.991 

N, 1.811). 

l.l-Bir(6-chlprop~ryl)-3,3-bir(4-Prchox~phanyl)-2-azaalltni~ Eaxachloroantlmonatt 

(&): From 21 (X41) (3.06 g, 10 ~1) and b,b’-dimtthoxybentophenont (2.62 g, 

10 1111101) at dtrcribad fbr 9a. After boiling for 8 b under rtflux the reaction - 
mixture wat tvaporattd under reduced prtrrurt and the residue vat rtcryrtallirtd 

from acteonitrilt (15 ml) affording a ytllowirh powder (5.61 g, 70X); m.p. 211- 

21b“C (dtc). (Found: C, bl.b7r H, 2.83; N, 1.79. Calc for IC2gii22Cl2N02]SbC16 (Mu - 

809.9): C, 61.521 H, 2.7bj II, 1.73X). 

l-(D~thylunino)-3-(b-wthoxpphtayl)-3-phtnpl-2-azaalltnirnn Htxachloroantimonatt 

(a) and 1.3-BL@(diwthylamino)-2-•raallanium Htxachloroantimonatt (9) 2): To a 

mixture of 21 (X-Cl) (2.67 g, 10 mol) and 2 (1.38 g. b -1) in dichloromcthant - 
(50 ml) a rolution of antimony ptntachlorida (2.99 g, 10 ~1) in dichloromeehane 

(15 ml) vae added dropwiet l t -78oC. After 30 min a solution of dimtthylformamidt 

(0.73 g. 10 ~1) in dichlorowthant (15 ml) vat added dropwist. The reaction 

mixture vat stirred for 12 h at +23oC. Cooling to -500C and slow addition of ether 

(100 ml) afforded an oily precipitate. Tha l uptrnatant liquid was decanted and 

evaporated under reduced preerurt leaving back a mixture of b-mtthoxybenrophtnont 

and dimtthylforwnidt (1H NMR, IR). The oily precipitate was dissolved in actto- 

nitrilt (5 ml). Slow addition of ether (50 ml) gave a yellow precipitate of b 2, 

(2.36 g, 51Z, including work-up of the mother liquor). The mother liquor of thir 

crystallization was evaporated under reduced prtrrurt leaving back tn oil, which 

cryttallirtd from acttonitrila (3 nl)/tthtr (10 ml) at -200C giving yellow prisma 

of 9n (1.26 g, 20L). which were rtcrpstallirtd from dichloromethant (2 rl)/tther - 
(2 ml)8 q .p.llO-1130C (dtc). (Found: C, 33.81; H. 3.151 N. G.6b. Calc for 

[ Cl7HlgN201 SbC16 (m - 601.8): C. 33.931 H. 3.18, N, 6.66%). 

l-(Diwthyl~ino)-3.3-bis(b-wthoxyphenyl)-2-ataalltni~ Htxachloroantimonatt 

(90) 2): From 21 (X-Cl) (2.97 g, - 10 mmol) and dimsthylformamide (0.73 g, 10 ml) 

ae described for 9n. After stirring for 3 h at +23oC the reaction mixture was - 
evaporated under reduced prterurt and the oiAy reaidut wan cryrtalliztd from 

chloroform (50 ml) at -200C affording orange prismt (6.76 g, 75111 m.p. 156-15gOC 

(dtc) (rtf.2): 15b-1550C). 

Thir invtttigation wat rupporttd by cht Dtutrcht Forrchungegtmeinrchaft and by 

the Dtutschtr Akadtmiochbr Auttaurchditnrt. We would like to thank Hr.S.Htrrbtrger 

for technical l srirtanct. 
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