
collected at  each of the two main peaks. The infrared 
spectra (Perkin-Elmer infrared spectrophotometer, Model 
21, sodium chloride optics) had characteristic a-olefin 
absorptions a t  3070-3080 cm.’ (C-H stretch), 870-875 
cm.-’ (C-H out of plane deformation), and 1660-1670 
cm.-’ (C=C stretch) (6). The liquid residue from the 
distillation of the olefin was 2-methyl-3-acetoxymethylnor- 
bornane (9.0 grams, 25% recovery). The infrared spectrum 
and vapor phase chromatogram were identical with those 
of an authentic sample. 

2,3-Dimethylnorbornane. A solution of 2-methyl-3-methyl- 
enenorbornane (12.5 grams, 0.1 mole) in hexane (40 ml.) 
was hydrogenated a t  25” C. and 24-31 p.s.i.g. with platinum 
oxide (0.1 gram) in a Parr hydrogenator. Hydrogen (78% 
of the theoretical amount) was taken up during 0.75 hour. 
The catalyst was removed by filtration. The liquid was 
fractionated in a 6-inch Vigreux column to yield 2,3- 
dimethylnorbornane (8.6 grams, 67% yield); boiling point = 
130-145” C.; n c  = 1.4588 (reported ( 2 ) :  boiling point for 
trans form = 41°C. a t  20 mm. of Hg, n; = 1.4512; for 
endo-cis form boiling point = 50.5”C. at 20 mm. of Hg. 
n z =  1.4643; for exo-cis form boiling point = 53” C. a t  25 mm. 
of Hg, n g  = 1.4596). The gas chromatogram on a 6-foot 
column of 10% Squalane on 35-80 mesh Chromosorb W 
(970C.; 95 cc. of He per minute) had six peaks. Three of 
the peaks had a combined total area of 98.5%. Peak 3 had 
a retention time of 10.7 minutes (28.1%). Peak 4 had a 
retention time bf 14.4 minutes (32.5%) and peak 5 had a 
retention time of 16.2 minutes (37.9%). A sample was 

collected a t  each of the peaks. The infrared spectrum of 
peak 3 was identical with that of authentic trans-2,3- 
dimethylnorbornane, that  of peak 4 was identical with that 
of authentic exo-cis-2,3-dimethylnorbornane, and that of 
peak 5 was identical with that of authentic endo-cis-2,3- 
dimethylnorbornane ( I ) .  

ACKNOWLEDGMENT 

This work was supported by Materials Central, Aero- 
nautical Systems Division, United States Air Force, 
under Contract AF 33(616)-7190. Elemental analyses was 
performed by Carol F. Fitz, Needham Heights 94, Mass. 

LITERATURE CITED 

Alder, K., Roth, W., Ber. 88, 407 (1955). 
Alder, K., Roth, W. Grell, A.,  Ibid. ,  87, 161 (1954). 
Alder, K., Windemuth, E., Ibid. ,  71B, 1939 (1938). 
Bailey, W.J., Lawson, W.B., J .  A m .  Chem. SOC., 77, 1606 
(1955). 
Beckmann, S., Diirkop, A., Bamberger, R., Mezger, R., 
Ann. 594, 199 (1955). 
Bellamy, L.J., “The Infra-Red Spectra of Complex Molecules,” 
2nd. ed., p. 34, Wiley, New York, 1954. 
Simonsen, J. “The Terpenes,” Vol. 11, 2nd ed., Revised, p. 
243, Cambridge Univ. Press, London, 1957. 
Zook, H.D., “Synthetic Organic Chemistry,” p. 482, Wiley, 
New York, 1953. 

RECEIVED for review August 17, 1962. Accepted December 13, 1962. 

Cyanoethyl Esters of Halocarboxylic Acids 

J O H N  W .  LYNN 
Research and  Development Dept., Union Carb ide  Chemicals Co., South Charleston, W .  Va. 

THE 2-CYANOETHYL TRICHLOROACETATE was 
reported recently ( I )  to be a selective herbicide. This note 
concerns some additional esters of ethylene cyanohydrin 
with halogen-containing carboxylic acids which also possess 
varying degrees of herbicidal activity. An analogous LITERATURE CITED 

esterification of the acid (A), transesterification of an ethyl 
ester (B), acid chloride-pyridine method (C) and chlori- 
nation of an unsaturated acid (D).  

- 
The esters described in the table were prepared by direct RECEIVED for review February 11, 1963. Accepted March 22, 1963. 

Table I. 2-Cyanoethyl Esters of Halocarboxyl ic Acids, R C O Z C H ~ C H ~ C N  

Calcd., “0 Yield, 
R Formula % %B.P.”/mm. n g  D?? C H N  

C I G d  C,H<NOzC13 43 99 0.5 1.4758 1.4774 27.7 1.8 6.5 
CLHC-’ CSHSNOzClz 19 128 6 1.4673 1.3831 33.0 2.7 7.7 
C1H zC - e  CsHsNOzCl 64 123 3.5 1.4527 1.2582 40.7 4.1 9.5’ 
BrHrC-‘ CsHsNOpBr 79 133 5 1.4760 1.5740 31.3 3.1 7.3 

1.4570 36.7 3.6 7.1 CHqCC1z-d CsH-NOzCl, 20 92 1 
ClCHzCHC1-8 C8H-NOzC12 92 Residue 1.4730 1.3484 36.9 3.6 7.1 
ClCHZ(CHr),-‘ CgH,,NO,Cl 79 165 5.5 1.4564 1.1096 53.0 6.9 6.9 
p-C1- C gH 4.‘ CIoH8NO2C1 55 160 4 m.p.41” 57.3 3.8 6.7 
CliC6Hi(r8 CloH13NO~C1~ 63 Residue 1.5010 1.2422 48.0 5.2 5.6 
ClzCGH,-OCHz-‘ CuHgN03CL 98 m.p. 91-94” 48.2 3.3 5.1 

O(CH2) CI3Hl3NO3Cl2 98 Residue 1.5269 51.6 4.3 4.6 
Cl?CsH3- 

CH?(CH?)-CH- 
C1CHC1(CH?)--8 CZ1H3-NO~C12 86 Residue 1.4853 0.9330 3.4 

”All temperatures are uncorrected. %C1 = 37.9. *’ % C1 = 37.9. 
‘‘T;.Cl = 24.0. ‘’ %C1 = 24.4. dBy Method A. ‘By Method B. ’By 
Method C. By Method D. 

Found, 70 
C H  

27.9 1.8 
33.4 2.7 
40.9 4.7 
31.9 3.2 
37.3 3.8 
36.9 3.6 
53.2 6.9 
56.8 3.8 
48.5 5.6 
48.4 3.0 

51.7 4.2 

N 

6.3 
7.4b‘ 
9.1” 
7.7 
7.0 
7.0 
7.0 
7.1 
5.2 
5.4 

5.1 

2.9 
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