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The results showed the 1,4-diazabicyclo[2.2.1]heptane
structure proposed by Pettit.2:?

Two cycles of isotropic least squares for all atoms re-
duced the R factor to 189, and one cycle of full-matrix
anisotropic least squares gave an R value of 14.69.

New CoMPOUNDS

Bond distances and angles are given in Figure 1 (a sec-
ond set of data taken with Ni-filtered Cu radiation gave
an R factor of 13.1%, after one cycle of anisotropic
least squares). A list of atomic coordinates for this
structure is given in Table 1.
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Convineing experimental evidence exists for the role
of (R)-(—)-carnitine in enzyme-mediated transport of
activated acyl groups across mitochondrial and possibly
other membranes.!'=¢ Further, the structural similarity
of carnitine (1) and acetylcarnitine (2) to choline and
acetylcholine, respectively, the possible biotransforma-
tion of 1 and 2 to B-methylcholine,” and the use of 1 in
the clinic,® point to possible therapeutic potential® and/
or pharmacologic utility of these tvpes of biological
molecules or related derivatives. We report a conve-
nient synthesis of (R)-(—)-, (8)-(+)-, and racemic
chloroacetylcarnitine chlorides (3),% which have been
investigated for cholinergic activity,'!® and in tissue
culture.!*

(CH;3),N *CH.CHO—X

CH,COO~
1, X=H
2, X = COCH;,
3, HCl, X = COCH:Cl
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Experimental Section!®

(R)-(—)-Chloroacetylcarnitine Chloride (3).—A mixt of 1.0 g
(0.005 mole) of (R)-(—)-carnitine chloride, 0.9 g (0.005 mole) of
chloroacetaic anhydride, and 0.1 g of p-TsOH was stirred at 70~
75° for 75 min. The syrupy reaction mixt then was cooled to
25°, washed with Et:0 (3 X 35 ml), and taken up in 3.5 ml of
-PrOH. After standing 2-3 hr at 25°, and overnight at 5°, 0.85 g
(629,)8 of a cryst product was obtd. One recrystn from EtOH-
-PrOH afforded white erystals: mp 186-188°; ([a]?*p —27.7°
(¢ 8.03, H,0); tlc (silica) RBf 0.07, CH;CN-CH;OH-NH,; (10:
5:2); ir (u, Nujol) 5.69 (C==0, ester), 5.89 (C==0, acid); pmr
(5, D,0) 2.91 (2, d), 3.2 (9, s), 3.81 (2, m), 4.32 (2, ), 5.67 (1, m).
Anal. (C,H;;CLNOy), C, H, N, CL

(8)-(+)-Chloroacetylcarnitine chloride (3) was obtained in
629, yield:'® mp 186-188°; [«]2?D +29.8° (¢ 8.89, H,0). Anal.
C, H, N, CL

(RS8)-Chloroacetylcarnitine chloride (3) with p-TsOH. H,0O as
catalyst was obtained in 6697 yield,® mp 179°. Anal. C,H, N, CL
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In the current investigation of compounds related to
asparagine for antitumor activity, 3-amino-4-hydroxy-
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