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Aromatic sulphenyl halides and thiocyanates, RSX, cleave aryl-tin bonds, 
Ar-Snc, when the aryl groups contain strongly electron releasing substituents, 
to give monosulphides, RSAr. The reaction of o-N0&H4SC1 and Ph,SnCH=CH, 
gave both the cleavage product, CH2=CHSC6%N0,-o, and the addition product, 
Ph3SnCHClCH2SC6H4N02-o. Other organotln bonds cleaved by o-N02C6H4SC1 
are p-MeCsH4SCHzCH2-SnZ (to give p-MeC&SSCs&N02-o) and allyl-tin 
bonds, which yield both rearranged and unrearranged ally1 sulphides. 

Introduction 

A number of electrophilic species have been shown to react with organotin 
compounds. Such reactions normally lead to cleavage of the carbon-tin bond 
[l]. So far no report of such a reaction with electrophilic sulphenyl halides and 
thiocyanates, RSX, has been made. In fact it was shown earlier that tetraphenyl- 
tin was unaffected by o-nitrobenzenesulphenyl chloride, o-N02C6H4SC1, in re- 
fluxing carbon tetracbloride solution [2]. Subsequently it was thought that the 
use of more soluble and reactive compounds could possibly lead to reaction. 
(Tetraphenyltin is only sparingly soluble in carbon tetrachloride and it certainly 
is not one of the more reactive organotin compounds). We have thus attempted 
further reactions of aromatic sulphenyl systems with a number of organotin 
species, including aryl-tin, vinyl-tin, allyl-tin and fl-arylthioethyl-tin com- 
pounds and we now report our results in this paper. 

Results and discussion 

The sulphenyl systems, RSX, used were p-MeC,sSCl, o-N02C6H4SX 
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in the presence of a Friedel-Craft catalyst 141. Both methods are electrophilic 
somatic substitutions having the same requirement that the Ar groups should 

ArH+RSX= ArSR + Bu&nAr + RSX 
low temp. 

have strong electron releasing groups. A general disadvantage in the ‘direct’ 
method not applicable to the organotin route, is that more than one isomer could 
be produced, although one of these isomers normally dominates. A specific ad- 
vantage of the organotin reaction was found in the formation of 
o-NO&I&SC,H4SMe-p. The ‘direct’ reaction of o-N0&H4SC1 with PhSMe at 
-10” in the presence of AlCl, in ClCH&H&l solutions gave a variety of products 
in comparable yields, whereas the Bu3SnC&SMe-p/o-N02CsH4SCl reaction 
gave a high yield of the sulphide, the separation of which was easily accomplished 
from the reaction mixture. 

Reactions of allyl-tin compounds 
As previously found for reactions with other electrophiles, cleavage of 

allyl-tin bonds by o-nitrobenzenesulphenyl chloride occurred more readily than 
that of aryl-tin bonds. No addition of the sulphenyl chloride to the double bond 
occurred. Thus reaction of Ph&nCH&H=CH2 occurred at -10” in THF solution 
to give the products shown in eqn. 2. 

Ph&lnCH&H=CHz + o-N02C6H,SC1 + [Ph,SnCl] + CH2=CHCH2SC6H4N02-o 

67% (2) 

(trans-3-Phenylallyl)triphenyltin, trclns-Ph$nCH,-CH=CHPh, was also 
treated with o-nitrobenzenesulphenyl chloride in 1,Zdichloroethane solution 
and (assuming a bimolecular mechanism) the product of an SE2 reaction, 
PhCH=CHCH2SC6H4N0,-o (III), and that of an S,2’ reaction, CH,=CHCHPhSCs 
H4N02-o (IV), were both obtained, in a mole ratio of 2/5 and a total yieldpf 
65% The PMR spectrum of III, also produced directly from o-NO&H&H and 
trans-PhCH=CHCH$k, indicated a trans configuration of the olefinic protons 
(see Experimental)_ It thus appears that the following sequence of tmnsforma- 
tions proceeds with retention of configuration of the double bond. The isomers, 

PhCH=CHCH*Br +- PhCH=CHCHzMgBr + PhCH=CHCH,SnPh3 -+ 
. 

IHand IV, were separated by preparative TLC; each was shown not to isomerise 
on the silica gel TLC plates nor in 1,Zdichloroethane solution and thus the ratio 
of products was thought not to reflect an equilibrium ratio but rather the ratio 
in which the isomers were formed. 

From other studies, Sz2 products as well as SE2 products have also been 
found in allyl-tin cleavages, e.g. in the HCl cleavage of MeCH=CHCH2SnMes 
[53 and in the IZ cleavage of MeCH=CHCHzSnPhs [63, although in the 
IzjPhCH=CHCHzSnPh3 reaction, only the SE2 product could be isolated 161. 

Reaction with triphenylvinyltin 
The reaction of o-nitrobenzenesulphenyl chloride with Ph3SnCH=CH2, un- 
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like those with aryl-tin and allyl-tin compounds, did not lead exclusively to 
carbon--tin bond cleavage. Some addition of the sulphenyl halide to the vinyl 
group occurred along with the vinyl-l&~ bond cleavage (the mole ratio of the 

Ph3SnCH=CH2 + O-NO&~&XI + Ph,SnCHC1CH,SC6HdN02-o + 

+ CH2=CHSC6&N02-o + fPh,SnCl] (3) 

products being l/1.2) (eqn. 3). Only the Markownikoff-adduct was obtained. 
The other possible adduct Ph,SnCH(SC6H4N02-o)CH,CI was not isolated and 
if it had been formed it must have either decomposed under the reaction condi- 
tions (several hours of refiux in CCb) or have been formed to a very small ex- 
tent. Sulphenyl halide additions to unsymmetric olefins more often than not lez 
to both products 171. 

The suIpheny1 halide addition to Ph3SnCH=CH2 is the first reported additic 
of an electrophile to a Vinyl-tin species; previously only cleavage has been repo: 
ed to occur, even with iodine [a]_ Homolytic additions to vinyltin species have, 

however, been reported [I], including the addition of several sulphur containing 
compounds, including p-MeCsH4SH [ 91, HZS and CH&OSH [lo]. 

The adduct, Ph3SnCHC1CH2SC6&N02-o, has MGssbauer parameters, isome 
shift 1.32 (relative to BaSn03) and quadrupole splitting 0.51 mm/set. Analysis 
of the Mijssbauer spectra indicated that the small quadrupole splitting gave a 
be&&r fit (x2 test) than did a single line. This small quadrupole splitting implies 
that there must be a slight distortion of the electron distribution away from 
cubic symmetry about the Sn atom in the solid state. Whether this is due to 
coordination or steric effects of the chlorine and sulphur groups (of either intm 
or inter-molecular natures) cannot be readily decided. As no quadrupole splittin 
were detected for Eh$nCf-I,i, Ph3SnCHzSAr and Ph$nCHzCHzSAr [9], both 
an cc-halogen and a @mercapto group to the tin atom appear necessary before a 
small quadrupole splitting is observed. Intramolecular coordination has been as- 
sumed to cause quadrupole splittings in the Mossbauer spectra of the tetraorgan 
tin compounds, R$nCH&OMe (R = Me and Et) [ 111. Much more frequently 
however, for tetraorganotin species, no quadrupole splittings are observed [12]. 
No moIecillar ion was observed in the mass spectrum at 70 eV; the highest m/e 
clusters were due to [Ph,SnSC,&N02-o]+, i.e_ loss of CH,CHCl. 

Reaction of [@-(p-tolylthio)ethyl]tr$?henyltin (III) 
The reaction of HI with o-nitrobenzenesulphenyl chloride is shown in eqn. 

4. The loss of the central ethylene unit during the reaction had not been expectc 

Ph$nCH2CHZSC6H&H3-- + o-N02C6H,SC1 + 

o-NW&H&SC&&Me-p + Ph,SnCl + [C!H,=CH,] 

CH -CH 
#CL__3 k2 CH2=C,H2 

P hgSn / 
@i%% 

SCgH4Me-p - Ph,Snj ‘_SC&H4Me -p 

‘CsH4N02-o 

-c+s;: 

C,H,NO,-o 
c 

(IV) . 

(4) 

1 
# 
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It most probably occurred in the concerted process represented by IV. The same 
disulphide product would be the expected product of the reaction between 
Ph,SnSC,&Me-p and o-N0&&H4SC1[2,13]. While simple alkyl groups, such as 
butyl and methyl, are not cleaved from tin by sulphenyl halides, initial findings 
indicate that the Sn-CH2 bonds are cleaved in Ph,SnCH,SAr as in Ph$nC&- 
SC,H,Me-p. However the products have not yet been completely established [ 141. 

Experimental 

Materials 
The solvents used were the purest commercial grades available, and were 

dried over calcium hydride. Sulphenyl halides and tbiocyanates were prepared 
according to established.procedures, p-MeC6H,SC1 [IS], o-N0,C6H4SC1 1191, 
o-NC2C6H4SBr 1201, o-NO,C&Ss’CN {Zlj, 2,4-(NO&&H$Kl [22]. Their 
physical properties were in agreement with those published. 

1 

Aryltributyltin compounds 
Bu,SnC&&Y-p compounds were obtained from the reactions of Bu,SnCi 

and the Grignard reagents from p-YC,H4Br. The products were obtained in the 
usual manner and were purified by distillation and by column chromatography. 

Bu,SnC&&SCH3-p. B;p. 166-168”/0.05 mm; ng- 1.5508. (Found: C, 54.9; 
H, 8.4; S, ‘7.8. C!,,H&Sn calcd.: C, 55.2; H, 8.2; S, 7.7%) ‘H NMR (60 MHz): 
T 2.54-2.87q (4H), 7.54s (3H), and 8.4-9.3m (27H) ppm. 

Bu,SnCJ&. B-p. 128”/0.2 mm (lit. [23],139”/0.6 mm), ng 1.5168 (lit. 
[23], n&* 1.5155). (Found: C, 58.9; H, 8.4. CIBH&n c&d.: C, 58.9; H, 8.7%.) 
‘H NMR (60 MHz): T 2.60-2.85m (5H) and 8.35-9.17m (27H) ppm. 

Bu$nC&+Me-p. 33-p. 155-60”/0.2 mm; n g 1.5161. (Found: C, 60.0; H, 9.0; 
C19H&n c&cd.: C, 60.0; H, S-9%_) ‘H NMR (100 MHz): T 2.73-3.01d (4H), 
7.70s (3H) and 8.42-9.17m (27H) ppm. 

Bu&zC&?40Me-p. B-p. 158-160”/0.5 mm; ng 1.5131. (Found: C, 57.3; 
H, 8.5. C,9H,40Sn &cd.: C, 57.4; H, 8.6s.) ‘H NlMR (60 MHz): 7.2.70-3.30m 
(4H), 6.25s (3H) and 8.30-9.30m (27H) ppm. 

Bu&zC&,OEt-p. B-p. 168-170”/0.5 mm: ng 1.5189. (Found: C, 58.5; 
H, 8.6. C2,HX60Sn caIcd.: C, 58.4; H, 8.7%.) ‘H NMR (lo0 MHz): T 2.753.32m 
(4H), 5,91-6.15m (2H) and 8.34-9.10m (30H) ppm. 

Bz@nC&O-i-R-p. B.p. 19S”/0.7 mm: n’,’ 1_5200. (Found: C, 59.5; H, 8.9. 
C21H310Sn c&d.: C, 59.3; H, 8.9%.) ‘H NMR (60 MHz): r 2.75-3.45m (4H), 
5.35-5.75m (1H) and 8.40-9.30m (33H) ppm. 

Tetrakis(p-toZyZ)tin, m-p. 236” (lit. 1241238”) and tetrakisfp-anisyl)tin, 
m-p. 133” (lit. [241134.8”) were prepared from SnCl, and the appropriate Grignard 
reagent. 

The p-YC,H,Br (Y = MeO, EtO, i-Pro) required for the Grignard reactions 
were prepared from p-HO&H&r and the appropriate alkyl iodide while 
p-MeSC&Br was obt&ined by bromination of thioanisole in 95% (v/v) aqueous 
acjd. AU were distilled using a spinning band column. 

Allyltriphenyltin was prepared according to a published procedure f25], 
m.p. 73-75” (ht. [25]74”); triphenylvinyltin and [&(p-folylfhio)ethylJtriphenyl- 
tin were from a previous study 193. 

(COntintEd on p. 4021 
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(irans-3-PhenyZallyI)friphenyltin, PhCH=CHCH&PhS 
A solution of trans-3-phenylallyl bromide (14.9 g, 0.075 mol) and triphenyl 

tin chloride (28.8 g, 0.075 mole) in THF (200 ml) was added to magnesium 
(7.5 g, 0.31 mol) and THF (100 ml). The mixture was refluxed for 6 h, cooled, 
hydrolysed with saturated ammonium chloride solution and extracted with ether 
The organic extracts were dried and the solvent removed to leave a viscous oil, 
which was chromatographed on alumina using petr_ ether/CHCl, as eluant- 
Ph,SnCH,CH=CHPh was collected and recrystallised from hexane, m-p. 73” 
(lit. 163 m-p. 73”)_ (Found: C, 69.2; H, 5.4. Cs,Ht4Sn calcd.: C, 69.4; H, 5.2%) 
‘H NMR (100 MHz) of PhC3H=C2H-C’H2Br; T 2.70-3.97m (5H), 3.11-3.82m (2H 
and 5.86-5.94d (2H) ppm: 6, 4.10; 6, 6.36 and s3 6.65; J2_3 = 15.6 and J1_2 = 7 
Hz. ‘H NMR (100 MHz) of PhC3H=C2H-C’H2SnPh3: T 2_20-2.85m (20H), 3.36- 
3.80m (2H) and 7.387.45d (2H) ppm: Jl,* = 7 and J(l’vSn--‘H) = 72 Hz. 

Reactions 
Aryltin compounds and sulphenyl halides and thiocyanates 
Three procedures will be given as rePresentative examples. All reactions are 

listed in Table 1. 
(a). Tributyl(p-thioanisyl)tin and o-nitrobenzenesulphenyl chloride_ A 

solution of Bu,SnC,H,SMe-p (0.50 g, 1.2 mmol) and o-N02C6H4SC1(0.23 g, 
1.2 mmol) in 1,2dichZoroethane (10 ml) was refluxed for 2 h. The solvent was 
removed and on addition of petr. ether to the oily residue, some solid 
(o-N02C6H4SC6H4SMe-p) separated out. This was collected and well washed 
with small portions of petr. ether. The combined washings and filtrate were 
chromatographed on an alumina column to give more unsymmetric sulphide. 
The combined sulphide fractions were recrystalhsed from ethanol, m-p. 107-108”, 
0.29 g (86%). 

(b). Tributyl(p-anisyl)tin and o-nitrobenzenesulphenyl bromide. A solution 
of Bu3SnCsHJOlMe-p (0.79 g, 2.0 mmol) and o-N02CJ&SBr (0.47 g, 2.0 mmol) 
in 1,Zdichloroethane (12 ml) was refluxed for 1% h. TLC indicated the reaction 
was then complete, The solvent was removed to leave an oily solid (1.26 g) 
which was alI chromatographed on an alumina column using CHC13/petr. ether 
(4/l)_ A yellow solid, (0.50 g) slightly contaminated with Bu3SnC1 was collected 
and recrystahised from petr. ether/CH,Cl,; m-p. 94”, 0.393 g (75%). 

(c). Tributyl(p-anisyl)tin and o-nitrobenzenesulphznyl chloride_ A solution 
of Bu3SnC6H,0Me-p (1.59 g, 4.0 mmol) and o-NO&H$Cl (0.76 g, 4.0 mmol) 
in PhCl(10 ml) was reduxed for 3 h. To the cooled solution,was added H,O/ 
CH&02H/KF_ The mixture was gently heated for 1 h, cooled and extracted 
with EGO. The combined ether extracts after removal of the solvent were chroma- 
tographed on alumina. The yellow solid unsymmetaic sulphide was collected and 
recrystalhsed from petr. ether: m-p. 94-95”, 0.69 g (67%). 

Allyltriphenyltin and o-nitrobenzenesulphenyl chloride 
A solution of o-NO,C,&SCl (O-67 g, 3.5 mmol) in THF (5 ml) was added 

dropwIse to a solution of PhJSnCH2CH=CH2 (l-37 g, 3-5 mmol) in THF (10 ml) 
at -loo_ After the addition was complete, the reaction solution was maintained 
at -10” for 1 h, then the solvent was removed and the residue cbromatographed 
on alumina (petr. ether/benzene (l/l) eluant). Ally1 o-nitrophenyl sulphide, 
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0.46 g, 67%, was collected, m.p. 52” (lit. [26] 54’) (Found: C, 55.1; H, 4.5; 
N, 6.9; S, 16-l. CgHsNOzS &cd.: C, 55.4; H, 4.6; N, 7.2; S, 16.4%) 

tram-3-Phenylallyltriphenyltin and o-nitrobenzenesulphenyl chloride 
Solutions of trans-Ph3SnCH2CH=CHPh (0.466 g, 1 mmol) and 2-NOGH4SCl 

(0.189 g, 1 mmol) in (CH,Cl), were mixed at room temperature and left for 5 h. 
TLC indicated several compounds present in the reaction mixture, including 
two yellow products with similar Rf values. Separation of these two components 
was achieved by preparative TLC [Silica gel GF 254 stationary phase and light 
petroleum/CHCl, (3/l) eluant] using multiple developments. o-NO&J&- 
SCHPhCH=CH, (125 mg), m-p. 5455”. (Found: C, 66.6; H, 5.0; N, 5.3; S, 12.2%. 
Mol. wt. 271.0667. C,,H,,NO,S calcd. C, 66.4; H, 4.8; N, 5.2; S, 11.8%. Mol. wt. 
271.0666.) ‘H NMR (100 MHz) of o-NO,C&SCHPhCH=CH, showed a confor- 
mational equilibrium; in CDCIB solution at 30”: T l-91-2.00d (lH), 2.54-2.74m 
(3H), 3.70-4.04m (1H) and 4.66-4.98m (2H) ppm, and o-NO&H4SCH2CH=CHPh 
(50 mg), m-p. 90-91” (Found: C, 66.2; H, 4.9; N, 5.4; S, 12.2%. Mol. wt. 271.0667.) 
lH NMR (100 MHz): T 1.81-1.89d (lH), 2_54-2.80m (3H), 3.26-3.93m (2H) and 
6.18-6.24d (2H); 6, 6.65, & 6.25 and & 3.85 ppm: J1,? = 16 and J2,3 = 6.6 Hz. 
These two products were purified by repeated TLC until there was only one 
spot for each. 

Preparation of o-NO,C&SCH,-CH=CHPh 
trans-PhCH=CHCHzBr (19.7 mg, 0.1 mmol) and o-N0&H4SH (15.5 g, 0.1 

mmol) were dissolved in CC4 (5 ml)_ On addition of a few drops of Et3N a deep 
red coloured solution was formed, which on warming on a steam bath decolour- 
ised and a precipitate formed. After filtration, 3-phenylallyl-o-nitrophenyl sul- 
phide was obtained on TLC. (Found: C, 66.1; H, 4.7; N, 5.0; S, 12.2%.) 

Triphenylvinyltin and o-nitrobenzenesulphenyl chloride 
A solution of Ph3SnCH=CH2 (1.131 g, 3.0 mmol) and o-NO&H&X 

(0.567 g, 3.0 mmol) in CC& (25 ml) was refluxed for 8 h. The solvent was re- 
moved and the residue was dissolved in hot ethanol. On cooling, yellow 
Ph3SnCHClCH2SC6~N02-o crystalked out and was collected, m.p. 115-117”, 
0.893 g, 1.34 mm01 (Found: C, 55.6; H, 4.1; Cl, 6.1; S, 5.8. C26H22C1N02SSn 
c&d.: C, 55.1; H, 3.9; Cl, 6.3; S, 5.7%.) ‘H NMR (100 MHz) spectrum: T 1.82d 
(lH), 2.10-2.90m (SH), 5.56-5.77t (1H) and 6.15-6.60m (2H) ppm. The filtrate, 
after evaporation of the solvent, was chromatographed on alumina [petr. ether/ 
CH& (4/l) as eluant]. o-Nitrophenylvinyl sulphide was collected and further 
purified by TLC: yellow oil, 0.204 g (1.13 mmol) (Found: C, 53.0; H, 4.1; N, 
7.8; S, 17.6. CsH,N02S calcd.: C, 53.1; H, 3.9; N, 7.7; S, 17.7%.) 

[P_(p-Tolylthio)ethyl]triphenyltin and o-nitrobenzenesulphenyl chloride 
A solution of o-N0&H4SC1(0.15 g, 0.8 mmol) and Ph3SnCH2CH2SC6- 

&Me-p (0.4 g, 0.8 mmol) in CCL was refluxed for 75 min. The solvent was re- 
moved and the products were separated using TLC [petr. ether/CHC& (l/l) as 
eluant]. Yellow o-N02Cs&SSCsH4Me-p was obtained and recrystallised from 
ethanol, 0.173 g (79%); m-p. 74-75” (lit. [27] 74”). ‘H NMR (60 MHz): r 1.63- 
3.00m (8H) and 7.70s (3H) ppm. 



404 

Acknowledgements 

The authors wish to thank Dr. R.D. Taylor and Mr. D.W. Grant for valuable 
assistance. 

References 

1 

2 
3 

4 

5 
6 
7 

8 

9 

10 
11 

12 

13 
14 
15 
16 
17 
18 
19 

20 
21 

22 
23 

24 
25 

26 
27 

M. Gielen and J. NasielskI. in AX. Sawyer (Ed.). Organotin Compounds, Dekker. New York, Vol.-3 

1972. Ch. 9. 

J.L. Wardell and D.W. Grant. J. Organometal. Chem.. 20 (1969) 91. 
E.& II. GiIman and C-E_ Amtzen. J_ Org. Chem.. 15 (1950) 994; R.W. Bott. C. I&horn and J.A. Watem.. 
J. Chem. Sot., (1363) 681. 
N. Khamsch and 11. SxidIer. J. org. Chem., 19 (1954) 1704; C.M. Buess and N. Kharasch. J. Amer. 
Chem- Sot.. 72 <I 950) 3529. 
H.G_ KuiviIa an& J.A. Vexdone. Tetrahedron Let&. (1964) 119. 
R.M.G. Robccs. J. OrganometaL Chem.. 24 (1970) 675. 
D.R. Hogg and J.H. Smith, Mecl -s of Reactions of SuIphur Compounds, Intra-science Research 
Foundation. VoL 3.1968, p. 63. and refs. therein 
P. Baekelmans. M. Gielen. P. Malfroid and J. Nasiebki, BuL Sot. Cbim. Bdg.. 77 (1968) 85. 
R.D. Taylor and J.L. WardelI. J. OrganometaL Chem.. 77 (1974) 311. 

W. Stamm. J. Org_ Chem.. 28 (1963) 3264. 
V-V. Kbrapov. V.I. Goldanski. R.G. Kostyanovski and A.K. Rokof’ev. Zh. Obsh. Khim., 37 (1967) 3. 
R.C. Polier. The Chemistry of Organotin Compounds. Logos Ress. 1970. p:246: V.I. Goldaask& 

V.V. Khrapov. O.Yu_ OkhIobystin and V.Ya. Rochev, in V.I. Goldanskii and R.H. Herber. (Ed.). 
Chemical Applications of Massbauer Spectroscopy. Academic Press. New York. 1968. Ch. 6. 
J.L. WardelI and P.L. Clarke. J. 0rganometa.L Chem.. 26 (1971) 345. 
R.D. Taylor. Ph.D. Thesis. University of Aberdeen. 1973. 
H. Hauptmann and B. WIadislfiw. J. Amer. Chem. Sot.. 72 (1950) 707. 
M. Rolla. M. Sanesi and G. Leandri. Ann. Chim. (Rome). 42 (1952) 664. 

H. Gilman and HZ Broadbent. J. Amer. Chem. Sot.. 69 (1947) 2053. 
F. Kurzer and J.R. PowelI. Org. Synth.. COIL Vol. 4. (1963) 934. 
T. Zincke and F. Farr. Justus Liebigs Ann. Chem.. 391 <lSlZ) 55. 

C_ Brown and D-R. Hogg. J. Chem_ Sot_ B. (1969) 1054. 
N_ Kharasch. H.L. Wehrmehter and H. Tigermann. J. Amer. Chem. Sot.. 69 (1947) 1612. 

N. Kharasch. G.I. Gleason and CM. Buess. J. Amer. Chem. Sot.. 72 (1950) 1796. 
H. Gilman and SD. Rosenberg. J. Amer_ Chem. Sot. 75 (1953) 2507. 

T.V. TaIalaeva and K.A. Kocheskov. Zh. Obshch. Khim.. 8 (1938) 1831. 
D. Seyferth and M.A. Weiner. J. Org. Chem.. 26 (1961) 4797. 

D-G. Foster and E-E_ Reid. J. Amer. Chem. Sot.. 46 (1924) 1936. 
E. DannIeIson, J.E. Christian and G.L. Jenkins, J. Amer. Pharm. Assoc. Sci. Ed.. 36 (1917) 261. 


