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TABLE I 
DERIVATIVES OF SALICYLIC AciD 

Recrystn Yield? 
Compd Name solventa 92 hlp,  o c  

I 4-hIethyl-3-pentenoyldicylic acid A 95 99.5-100.5 
I1 ~-hIethyl-4-hexenoylsalicylic acid A 93 106-107 
111 Geranoylsalicylic acid 89 Oil 
IV Citronelloylsalicylic acid 95 Oil 
V Homogeranoylsalicylic acid B 90 69-70 
VI Geranylacetylsalicylic acid B 89 70-71.5 
VI1 Farm-oylsalicylic acid 97 Oil 
VI11 Homofarnesoylsalicylic acid 9 1  Oil 
I X  Farnesylacetylsalicylic acid 90 Oil 
x d2yclogeranoylsalicylic acid A 92 100-101 

0 A = hexane, 13 = petioleuni ether (bp 40-70'). * Crude product. All compound5 were analyLed for C, H;  
were within +0.4% of the threoretical values. 

Experimental Section' 

General Procedure.-The acid chloride (0.06 mole) was added 
dropwise to an ice-cooled stirred solution of salicylic acid (0.06 
mole) and pyiidine (0.06 mole) in anhydrous ether (100 ml). 
The mixture mas stirred for 15 hr at  room temperature and then 
refluxed for 5 hr. The suspension was cooled and filtered, and 
the solution was washed (HzO) and dried (Na.SO4). The solvent 
was removed zn oacuo to give the crude product. When possible, 
the products were crystallized from suitable solvents. 

(1) Melting points are corrected and vere taken on a Buchl capillary 
melting point apparatus.  
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A survey of the literature of nitrogen mustards reveals that no 
p-chloroethylaniino derivative of pyrazine or any of its alkyl 
derivatives has been reported. We now wish to report the syn- 
thesis of a nitrogen mustard derivative of' the bimple pyrazine 
nucleus, and the preparation of some related pyrazine derivatives 
as summarized in Chart I. 

CHART I 

I V Iv 
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(1) (a) Abstracted from a thesis submitted by Paul G. XIattner in partial 
fulfillment of t h e  requirements for the  11.9. degree, Long Island University, 
Fell 1867. (h)  T o  whom all inquiries should be sent. 

Experimental Section2 

2-(2-Hydroxyethyl)aminomethylpyrazine (II).-A thoroiighly 
st,irrcd mixture of 24.7 g (0.19 mole) of a-chloromethylpyrazinc 
( I ) . 3  16.1 g (0.1Y mole) of NaHCO3, aiid 35.1 g (0.57 mole) of 
et,hanolamine iii 50 ml of 95% EtOR xas  allowed to reflux for 13 
hr. The reaction mixture was then cooled, filtered, concentrated 
iinder vacuum, and treated with 300 ml of l\Ie2C0. The -\Ie&O 
mixture w-as filtered and the filtrate was concentrated uiider 
vacuum. The residual oil was distilled, and the fraction boiling 
at 129-131" (0.5 mm) was collected. d second distillation af- 
forded 11.07 g (39.9%) of light yellow oil boiling a t  100-102" 
(0.1 mm). .4 pale yellow analytical sample was obtained by 
neut,ralization of II .2HCl (see below), which was carried out by 
treating a sollition of 5.13 g (0.023 mole) of the dihydrochloride 
in 5 ml of H,O with 10 ml of 40% SaOH arid coiitinuouslg ex- 
tracting the resulting mixture with Et20 for 5 days. The Et20 
extract was dried (Na?S04) and concentrated under vacuiim to 
yield 2.44 g (70%) of 11, bp 98-100' (0.1 mm). Anal .  (CiHII- 

The dihydrochloride was obtained in 82 yield by treating I1 
in MeOH i,vith dry €IC1 and precipitating th l I e2C0  to yield a 
light pink solid, mp 128-132" dec. Anal.  (CiHl,C1,N80) C, €1, 
C1, N. 
2-Bis(2-hydroxyethyl)aminomethylpyrazine (111). A.-This 

compound was prepared in 16.570 yield following the procedure 
previously described for I1 and distilled ae a deep orange viscous 
oil boiling at  134-136' (0.1 mm). An analytical sample was ob- 
tained by neutralizing 5.5 g (0.02 mole) of III.2HC1 (see below), 
using the procedure as for 11. The light yellow viscous oil boilcd 
at  160-162' (0.2 mm). Anal. ( C ~ H I Z N ~ O ~ )  H;  C: calcd, 54.80; 
found, 53.23. 

III.2HC1 melted at  131-133" dec. Anal. (C9Hl7Cl2N3O2) C, 
H, C1, K. 

B.-To 4.05 g (0.027 mole) of 2-(2-hydroxyethyl)aminomethyl- 
pyrazine (11) cooled to 0" vias added 1.8 g (0.040 mole) of liquid 
et'hylene oxide. The reaction flask was sealed under positive 
pressure. The reaction mixture was then allowed to stand a t  
room temperature for 23 hr. The brown oil was distilled at  116' 
(0.2 mm), yield 3.18 g (617;). The ir spectrum of the product 
\\-as identical with that of the compound prepared in procedure A ,  
Pyrazinylmethylphthalimide (V).-To a boiling mixture of 

15.7 g (0.084 mole) of potassium phthalimide and 15 ml of DlIF 
was ~loivly added 10.9 g (0.084 mole) of I. Thc renction misturc 
was cooled, treated with 50 ml of CHCL, and poured int,o 100 ml 
of HuO. The aqucous phasc was extracted with two 20-nil por- 
tions of CHC13. The CHC13 solution and extracts were combined, 
dried (?;a2S04), and evaporated under reduced pressure. To thc 
residual slurry was added 400 ml of Et'zO and the resulting mixture 
was filtered. The solid was recrystallized from l I e2C0  (carbon) 
to yield 6.39 g (31.5%) of V, mp 146-130'. An analytical sample 
was obtained by recrystallization from lle?CO and then EtOH 
as a white solid, mp 154-1S.io. 

s30) C, H, N. 

N:  calcd, 21.31; found, 21.81. 

Anal. (CIBHBN~OS! C, H, S. 

(2)  I r  spectra were obtained using KBr pellets on a Perkin-Elmer Inira- 
cord, Model 137D. Melting points were taken on a Mel-Temp apparatus 
and are uncorrected. llicroanalyses were performed by Schwarzkopf Micro- 
analytical Laboratories, Woodside, iY. Y. Where analyses are indicated 
only by symhols of tlie elements, analytical results obtained for those ele- 
lents were within z tO . - lY ,  of the  theoretical values. 

(3) A.  Hirschberr and P. E. Spoerri, J .  Org. Chem.,  26, 2356 (1061). 


