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Abstract: The stable phosphoranylidene—1, 2, 4-triazines 12 and 15 were prepared in high yields and 
subjected to Wittig reaction, hydrolysis and pyrolysis whereas several triazine derivatives (alkyi, alkenyl 
and acetylenes) were isolated and identified. 

Introduction 
N u m e r o u s 1,2,4-triazine der ivat ives were eva lua ted for different biological activity 

(1-3). The most interesting aspects of these c o m p o u n d s are their antiphlogistic, cytostatic, 
antiviral and immunosuppress ive proper t ies (4,5 ). 

In continuation of our prev ious invest igation(6) per ta in ing to synthes is of o rgano-
phosphorus compounds incorporating 1,2,4-triazine moiety wi th predicted pesticidal effects 
(6,7), w e report here the synthesis of a series of stable p h o s p h o r u s yl ides derived from 3-
ch loro-phenanthro (9,10-e]-l ,2 ,4-triazine 1 and 3-chloro-5,6-diphenyl- l ,2 ,4- t r iazine 2, as 
accessible in te rmedia tes for p r epa r ing n e w 1,2 ,4- t r iazine-derivat ives of therapeut ica l 
potencies. 

N Ph3P=CHR 

3 a , R= C O O C H 3 
a b . R r C O O C j H j 

3c , R= C O C H 3 

As a prelude to the current work, w e repor ted (8,9) the action of Wittig reagents of 
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type 3. on several halo-subst i tuted cyclic and acyclic substances. The reactions take place 
unde r mild condi t ions , and thus it has been possible on many occasions to intercept, 
y i e l d i n g , t h e i r r e s p e c t i v e p h o s p h o n i u m sa l t s 5 , o t h e r w i s e the i r qu i t e s t ab le 
y l i d e - p h o s p h o r a n e s 6 were obta ined. The produced p h o s p h o n i u m salts and their yl ide 
form were further used as synthons for a series of secondary steps [reactions (1), (2) and (3)] 
to give a variety of derivatives as shown in scheme 1. We now apply this facile procedure 

+ P h 3 P - C H R 

X = h a l o g e n 12) I D c=o / 
Qcrn O ĈĤ R Ô ij--R 

C R R* 

S C H E M E 1 

for the in t roduct ion of alkyl-, alkenyl- and acetylene groups at positions activated toward 
nucleophilic subst i tu t ion reactions, uti l izing halo-subst i tuted triazines 1 and 2 as start ing 
mater ia ls . 

Results and Discuss ion 
We now find that the reaction of 3-chlorotriazine 1 and methoxycarbonylmethy lene-

t r i p h e n y l p h o s p h o r a n e 3a is comple ted by refluxing a toluene solut ion conta in ing the 

> j ^. P h ^ P C H ^ R a 

^ jLcR ' ' 
N II 11 

P P h , -

C g H j C H O 

A J ^ ^ J l - C-COOCH3 
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Yield 
in (%f 

Mp 
(T/-C) 

Mol. form 
(M.Wt) 

Anal. Found/ (Calcd.) (%) 
C H N P 

M* 
m/z% 

12a 87 179-181= Cj6H26N3C>2P 76.72 4.65 7.46 5.50 563 
(563.61) 76J6 4J3 734 5.37 

12b 85 182-184= C37H28N3O2P 76.94 4.89 7.27 536 577 
(577.63) 76.85 4.77 7.14 5.21 

12c 78 177.179d C36H26N3OP 78.96 4.79 7.67 5.66 547 
(547.61) 78.83 4.66 7.61 5.53 

13 66̂  153-155"̂  C2SH17N3O2 76.71 4.38 10.74 - 391 
(391.43) 76.62 4.26 10.58 -

15a 85 126-128= Q 6 H 2 8 N 3 O 2 P 76.44 4.99 7.43 5.48 565 
(565.62) 76.28 4.95 736 536 

15b 85 80-81= C^7H3oN302P 76.67 5.22 7.25 5.34 579 
(579.65) 76.54 5.09 7.07 5.28 

15c 75 142-144'' C36H28N3OP 78.67 5.13 7.65 5.64 549 
(549.62) 78.48 5.03 7J55 5.48 

16 80e 110-112d Q 6 H 2 6 N 3 Q 2 P 76.32 4.87 10.68 - 393 
(393.45) 76.17 4.69 10.44 

a) All new products are coloured substances (yellow -> brown). 
b) IR spectra of 12a,b and 15a,b also showed bands around 1680 on"! (C=0), ester and - 1500 i 980 (C = P & Ar-P). 
Compounds 12c and 15c have signals at - 1540 cm'^ (C=0, acyl) and at -1450 (C-P. in their IR spectra, while 
compounds 13 and 16 have absorption bands at - 1685 (C-O) and at -1635 (C=<1) in IR spectra. 
Solvent of cryst.: c) Cyclohexane, d) Benzene-pet-ether (b.r. 4060 'C). e) The yield is corresponding to the ylide. 

It is also wor th not ing that the reaction produc ts 11a and 12a are equally obtained, 
irrespective whether one or two mole equivalents of the Wittig reagent w a s used. Thus the 
init ial ly p r o d u c e d p h o s p h o n i u m sal t 10 is d e h y d r o h a l o g e n a t e d by the s ta r t ing 
phosphorane 3, it being a stronger base than chloride ion under the condit ion used (10), to 
give 11 and 12 (Scheme 2). 

Similarly, the phosphoranes 12b,c accompanied by the appropr ia te Wittig salt l i b , c, 
we re obtained by treating the halo-heterocycle 1 wi th > two equivalents of ethoxycarbonyl-
methy lene-3b and ace tony l idene t r i pheny lphosphorane 3c, respectively. No salt corres­
ponding to IQ was isolated. The pertinent spectral data are presented in Tables 1 and 2. 

3-Chloro-5,6-diphenyl-l ,2,4-tr iazine 2, which belongs to another impor tan t series ot 
uncondensed t r iazine subs t ra tes , has been also a l lowed to react w i t h > two molar 
equivalents of a lky l idenephosphoranes 3a-c_ to give a mixture of the phosphorus ylides 15 

1 6 9 

reactants 1_ and an excess (> two molar equivalents) of 3a. The precipi tated material was 
filtered off and proved to be methoxycarbonylmethy lene t r iphenylphosphonium chloride 
11a. Evaporation of the filtrate in vacuo and crystallization of the res idue from cyclohexane 
afforded yellow crystals 12a (> 85% yield), whose physical properties and spectroscopic data 
are collected in Tables 1 and 2. That this subs tance is an ylide p h o s p h o r a n e which is 
strongly supported by the 3 lp NMR chemical shift, 5 24.6 ppm. 

Table 1 Analytical data and physical properties of the products 12,1̂  15 and 16. 
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Table 2 iH and 31p NMR data^ for 12, 13, ; 5 , 16 

Compound ^H(8 ppm)b.c Compound 
C - C H 3 O C H 2 / O C H 3 = CH ppm 

12a 3.45(s,3H) 24.6 

12b 0.62(t. 3H) 3.75(q.2H) 24.2 

12c 1.40(s. 3H) 6.05(s.lH) 23.5 

13 3.48(s.3H) 6.12 

15a 3.5(s.3H) 22.5 

l_Sb 0.85(t,3H) 3.85(q,2H) 21.3 

15c 1.35(s,3H) 21.7 

16 3.5(s.3H) 5.85(s.lH) 

Ŝee experimental for details of NMR experiments.b) The solvent is € 0 0 3 . 

c) Aryl-hydrogen protons for : 12 and 13 lie in 5 7.3-7.9 ppm region, for 15 
and 16 lie in 5 7.1-8.1 ppm region. 

and the parallel Wittig salts 11 . This mixture could be separated in the usual manne r . N o 
intermediate of 14 was isolated and 2 moles of 3 give only 1 mole of 15. 

I + I A - J—CHR -
P h N ^ | _ ^ CI 

P P h j 

U 

+ 3 

S C H E M E 3 

P h ^ N . . 

X i L c B 

P P h + 11 
15 
( 1 ) 

C 5 H 5 C H O 

P h ' ^ N 

16 

j L c - C O O C H , 
II 
CHCgH5 

For conversion of l , and 2 to alkenyl-substi tuted triazines, the product 12a or 15a (as 
representative examples) was refluxed in dry toluene solution containing an excess (about 
3 equiv) of the appropr ia te a ldehyde (e.g., benza ldehyde) . The Wittig reaction occur red 
readily to give exocyclic olefins 13 and 16, respectively, (Reaction (1), Schemes 2 and 3). 

For hydrolysis to alkyl-substituted triazines, sod ium carbonate (1 equiv) in w a t e r or 
10% N a O H (aq) was added to the phosphorus ylides 12 and 15. The reaction mixture w a s 
refluxed for ~3 h and then worked up by the convenient method (see experimental) to lead 
to the formation of 17 [reaction (2)). Structure 17 is established from the elemental ana lys is 

1 7 0 
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T P P O 

H o w e v e r , w e h a v e not succeeded in p r e p a r i n g the olefins 13 and 16 nor the 
alkyl-substituents 17 by carrying out reactions (1) and (2) on the original reaction - mixtures, 
as has been previously reported (8,9), which afforded a complicated mixture, can be difficult 
to separate in each case. Such a process is not efficient for our substrates. 

Pyrolysis of 12 and 15 has also been invest igated. Heat ing 12a,b and 15a,b u n d e r 
vacuum led to the format ion of the azir ines 18, accompan ied by the e leminat ion of 
t r i pheny lphosph ine as indicated be low [reaction (3)]. However , s o m e Witt ig reaction 

1 5 

T P P 

1 8 

( 3 ) 

J - C = C - C H , + T P P O 
N 

1 9 

described in the l i terature (11) for p repara t ion of azir ines of type 18. St ructure 18 is 
suppor ted by the analytical data and the lack of the absorption bands due to the C=P present 
in the IR spectra of the parent compounds 12 and 15 at -1455 cm'^. The rest of the spectral 
data agree with the proposed structure. 

Contrast to the behaviour of 12a,b and 15a ,b , pyrolysis of 12c and 15c yielded the 
ace ty len ic d e r i v a t i v e s 19 a c c o m p a n i e d by t r i p h e n y l p h o s p h i n e ox ide . S imi la r 
t ransformation occurred (12,13) and has been s h o w n to constitute a general synthesis of 
acetylenes from phosphoranes of type (Pha P = CR^.COR^) provided that neither R^ nor R-
is hydrogen and that R^ or R^ is alkyi, aryl or the equivalent (12-14). The structure ot the 
new acetylenes 19 is assignable from their analyses, IR, ^H and ^•'C NTvIR spectral data. The 
IR spectra showed the lack of the signal at -1700 cm"^ d u e to the carbonyl group. The 
acetylene moiety was attested by the presence of an absorption bands at - 8 5 ppm (-C=CR) 
and -77 p p m (-C =CR) in the NMR spectra. 

171 

and spectral properties which are consistent with expectation (see experimental section). 
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Conclus ion 
As a consequence following from this work, w e have shown that halotriazines react 

readily with phosphorus ylides to give new complex Wittig reagents which are of further 
synthet ic use. 

Al though t reatment of acy lmethylene t r iphenylphosphorane 3c with alkyl halide may 
result, in many occasions (15,16), in its O-alkylation due to the delocalization of the charge 
on the carbanioti, it has been C-alkylated wi th halotr iazenes. This behaviour is attributed to 
the drastic conditions (15,17) of the present reaction (Scheme 4). 

1 ^ 2 f P h g P - C H C O C H j 

3c 

1 2 / 1 5 - t -

r . 

j phjP-CH^C 

0 - { H e l 
CI 

C H , 

P h j P C H C C H CI 

O —I 

C H , 

11 / U 

S C H E M E A 

Experimental 
All melting points are uncorrected methoxycarbonylmethylene-, (18) ethoxycarbonylmethylene (IS) and 

acetonylidenetriphenylphosphorane (15) were prepared according to established procedures. The IR spectra 
were measured in KBr, on Perkin-Elmer Infracord Spectrometer Model 157 (Grating). The NMR spectra were 
run on Varian Spectrometer at 90 MHz, using TMS as an internal reference. ̂ Ip NMR Spectra were recorded with 
a Varian FT-80 Spectrometer (us. 85% HyPO^). The mass spectra were performed at 70 eV on MS-50 Kratos 
(A.E.I.) Spectrometer. 

Preparation of Phosphoranylidene-triazines 12 and ISf Genera l procedure: 3-Chlorotr iazine 
i o r 2 (19) (0.01 mol) and ylide 3 (0.024 mol) were refluxed for 12-18 h (TLC) in dry toluene 
(50 ml). The material that precipitated after concentrat ion and cooling was filtered oft and 
proved to be the phosphon ium salt of the respective phosphorus ylide 3. From the mother 
l iquors of the above recrystallizations was isolated by evaporative distillation -80-87% ot 
the new phosphoranes 12 and 15 which recrystal l ized from the appropr ia te solvent. The 
crystals were filtered and air dr ied before mel t ing point and spectral determinat ions were 
made . Consult Tables 1 and 2 for experimental details and spectroscopic data. 

No reaction w a s observed, however , in a parallel experiment when the reactants (1 or 
2 + 3a) were mixed at ambient t empera ture even after 48 h. Moreover, w h e n the reaction 
w a s performed us ing equimolar amoun t s from reactants , the phosphoranes 12 or 15, the 
parallel Wittig salt and unchanged ha locompound were obtained. 

1 7 2 
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1. Wittig Reaction of 12 and 15.'To a solution of toluene containing 12a (or 15a, 0.01 mol), 
benza ldehyde (0.03 mol) was added. The reaction was refluxed for 15-18 h (TLC) and the 
solvent evaporated. Extraction of the residual substance with hot petroleum ether (b.r. 
60-80 *C), gave, o n cooling, t r iphenylphosphine oxide. Crystallization of the residue 
from a suitable solvent afforded the olefinic p roduc t s 13 and 16, respectively. The 
assignments for 13 and 16 are tabulated in Tables 1 and 2. 

2. Alkaline treatment of 12 and 15.' 

a) W i t h s o d i u m carbonate ; A mbcture of I J a (or 15c, 1.0 g) and 50 ml of Na2C03(15%, aq) 
w a s hea ted to reflux for 10 h. The mix ture w a s cooled, di luted with water (5 ml) and 
extracted wi th chloroform. The residue obtained on removal of C H C L 3 was boiled wi th 
pe t ro leum ether (b.r. 60-80 *C) to yield on concentration tr iphenylphosphine oxide. The 
insoluble material w a s recrystallized from the appropr ia te solvent to give the alkylated 
derivatives 17a (R^ and R^ = phenanthrene, R = COOCH3) or 17b (R^ = R2 = phenyl, R = 
COCH3) , respectively. 
17a, was obtained as yellow substance, 0.29 (55%) m p 172 ' C (aqueous ethyl alcohol). 
Calcd. for C18H13N3O2 (303.32): C 71.28, H 4.32, N 13.85. Found: C 71.16, H 4.21, N 13.71. 
IR cm-1 1654 cm' l ( C = 0 , ester). NMR: 5 3.32 (2H, C H j , s), 3.49 (3H, -OCH3, s), 7.4 - 7.9 
p p m (8H, aryl -H, m) . MS: m / z = 303 (12%). 
17b, was obtained as yellow substance, 0.27 g (50%) m p 152 *C (acetonitrile). Calcd. for : 
C18H15N3O (289.34): C 74.72, H 5.23, N 14.52. Found: C 74.65, H 5.18, N 14.26. IR : 1580 
cm-1 (c=0, acyl). i R NMR : 51.4 (3H, CH3, s), 3.3 (2H, C H j , s), 7.3 - 8.1 ppm (lOH, aryl -H, 
m). MS: m / z = 289 (15%). 

b) W i t h s o d i u m h y d r o x i d e : The ylide adduc t 12a (or 15c, 1.0 g) was refluxed in N a O H (15 
ml, 10%) for 2 h, di luted wi th water to 25 ml, and cooled. After acidification wi th 10% 
HCl , the yellow prec ip i ta ted mater ia l w a s filtered off and recrystallized from the 
appropr ia te solvent to give 17 (Mp, mixed mps and comparat ive IR spectra). 

Remarkably, best yields of 17 were attained from method (b). Attempts to carry out 
reactions (1) and (2) on the product mixtures of the first experiment were unsuccessful. 
T h u s w h e n the p r o d u c e d complicated mix ture w a s ch romatographed on silica gel 
afforded very poor yields. 

3. Pyrolysis of 12 and 15: 

a) T h e r m a l decomposi t ion of 12a,b and 15_a,b; The ylide adduct 12a,b (or 15a,b, 1.0 g) was 
hea ted (bath temp. 280 *C) for one h o u r unde r reduced pressure (5 m m / H g ) in a cold 
finger sublimator . The subs tance that subl imed was boi led in light pe t ro leum. The 
colourless crystals that separa ted after concentrat ion and cooling were collected and 
p roved to be t r iphenylphosphine . The res idue that left in the receiver was crystallized 
from CFI2C12 - ether to give yellow crystals of 18. 
18a (Rl and R2= p h e n a n t h r e n e , R = COOCH3) , 0.34 g (65%) m p 102-105 ' C (pentane) . 
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Calcd. for C i g H n N g O j (301.31): C 71.28, H 4.32, N 13.85. Found: C 71.16, H 4.21, N 13.64. 

IR: 1715 (C=0) , 1620 (C=C). NMR : 5 3.78 ( 3 H , O C H 3 , s), 7.3-7.9 ( 8 H , aryl - H, m). MS: 

m / z =301 (18%). 

l%h (Rl and R2= phenan th rene , R= C O O C 2 H 5 ) , 0.4 g (72%) mp 108 -110 ' C (pentane). 

Calcd. for C 1 9 H 1 3 N 3 O 2 (315 .337). C 72 .37, H 4.15, N 13.33. Found : C 72.24, H 4 .02, N 13.26. 

IR, cm-1 :1695 (C=0) , 1622 (C=C). NMR : 5 0.8 ( 3 H , C H 3 , t), 4.0 ( 2 H , OCHj , q), 7.3-7.9 
( 8 H , Ar-H, m). MS: m / z = 315 (16%). 

18c (Rl= R2= pheny l , R = C O O C H 3 ) , 0.3 g (58%) 68 -70 ' C (pentane) . Calcd. for 

C 1 8 H 1 3 N 3 O 2 (303.32): C 71.28, H 4.32, N 13.85. Found: C 71.17, H 4.28, N 13.66. IR, cm"! 

1665 (C=0), 1622 (C=C). NMR : 5 3.65 ( 3 H , O C H 3 , s), 7.3-7.95 (lOH, Ar-H, m). MS: m / z 

= 303(8%). 

18d (Rl = R2 = phenyl , R = C O O C 2 H 5 ) , 48%, m p 60-62 ' C (pentane) . Calcd. for 

C 1 9 H 1 5 N 3 O 2 (317 .35): C 71.91, H 4.76, N 13.24. Found: C 71.83, H 4 .49 , N 13 .02. IR, cm' l : 

1675 (C=0) , 1615 (C=C). NMR : 6 0.9 ( 3 H , C H 3 , t), 3.85 ( 2 H , O C H 2 , q), 7.3-8.11 p p m 

(lOH, Ar-H, m). MS: m / z = 317 ( 1 2 % ) . 

b) Thermal decompos i t ion of 12c a n d 15c:The titled phosphorane (1.0 g) was heated for 1 h 

at 2 8 0 ' C / 5 m m in a cold finger subl imator . The substance that subl imed w a s boiled in 

pen tane . The ye l low crystals that s epa ra t ed after concentrat ion and cooling were 

collected and proved to be 19a and 19b, respectively. 

19a (Rl= R2= phenanthrene) , 0 . 34 g (73 . 8%) , m p . 64-66 ' C Calcd. for C i 8 H n N 3 (269.31): C 

80.28, H, 4.11, N 15.6. Found: C 80.15, H 4.06, N 15 .45 IR: 2265 cm"! (C=C). NMR : 5 

1.32 ( 3 H , C H 3 , s), 7.3-7.98 p p m ( 8 H , Ar-H, m). l̂ c NMR: 5 82.7 (C .CH3) , 77.5 ppm (C=CR). 

19b (Rl= R2= phenyl) , 0.3 g ( 6 8 % ) , m p 46-48 'C . Calcd for C 1 8 H 1 3 N 3 (271.33): C 7 9 . 6 8 , H 

4.83, N 15.48. Found: C 79 .62, H 4.77, N 15.36. IR: 2262 cm"! (C=C). NMR : 5 1.29 ( 3 H , 
C H 3 , s), 7.3-7.95 p p m (lOH, Ar-H, m). l̂ c NMR: 5 85.2 (C .CH3) , 75.8 p p m (CHC .CH3). 

The r e s i d u e left in the r e c e i v e r w a s c rys t a l l i zed from e t h a n o l to g ive 

t r iphenylphosphine oxide. 
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