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The antibiotic lincomycin, produced by Streptomyces lincolnensis, is known to be 

effective against gram-positive bacteria (2) .Chemical modification of the lincomycin 

molecule has produced a series of analogs with significantly different Potency than 

lincomycin (') .A possible explanation for these differences, based on steric and eleo- 

tronic effects, has been proposed by B.V. Cheney et al. 
(4) 

.In their analysis the 

lowest-energy conformations were approximated by quantum mechanical calculations.Pro- 

ton N.M.R. spectra of lincomyoin and some related compound8 have been analyzed and 

reported previously (!I). 

In this study we have examined the 13 C N.&R. spectra of lincomycineHC1 g and a 

few related compounds as well as some simple components of the antibiotic.Furthermore, 

we have measured carbon-13 spin-lattice relaxation times for lincomycinaHC1 i and 

clindamycine HCl 1 in the hope of obtaining information about the solution behaviour 

of these biologically important materials. 

Noise decoupled 
13 C N.M.R. speatra were recorded (6) for compounds from 2 to & 

and the chemical shifts are given in the Table.The signal assignments are based on 

spectral comparison of the structurally related compounds studied, on chemical shift 

rules ('I, on specific proton decoupling and single frequency off-resonance deooupling 

experiments and on spin-spin coupling with the phosphorus atom of 2 and g. 

1 1 Rl=CH3;R2=COCH3;R3=U$R4eOH 

0 

k Rl=CH3~R2=COCH3;R3=OH;R4~H 

2oHCl Rl=CH3;Ra=H ;R3=Cl;R4=H 

a Rl-CR3~R2-R rR3=C1;R4=R 

c1 

-OH 2 Rl=Cli2CH20H~R2-H;R3-Ii;R4-OCH 
3 

1 R1 =Rt R2 P tl 

+HCl Rl = CH3; R2 = C3H7-n 
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No. 8 723 

8bHCl 

~tHC1 

lo. xc1 

ll.liCl - 

g.HCl 

IJeHCl 

g,HCl 

Rl=CHg;R2=H;RJ=CgH.,-n;Rq=H;R5&H 

Rl=CH ;R =PO H ;R N: H -n;R =H;R =OH 
3 2 33337 4 5 

Rl=CH3;R2=H;R3=C3H,-n;R4=OH;R5=H 

Rl=CH3;R2=H;R3-C3H,-n;R4=C1;R5=H 

RlICH3;R2=P0 H ;R =C H 
33 3 37 

-n;R4=C1;R5=H 

Rl=CH2CH20H;R2=H$R3=H;R4=H;R5=OCH3 

Rl=CH2CH20COC6H4Ulf:R2=H;R3=H;R4=H~R5=OCH3 

Carbon-13 spin-lattice relaxation times 
(8) 

for lincomycineHC1 8 and clindamycine 

HCl 11 are shown on Figure l.Examination of the Tl values for the molecules under in- 

vestigation yields the following conclusions 
(9)* 

a. the similarity of the Tl values for the pyranose ring carbons indicates iso- 

tropical tumbling of this aoiety without preferred axis of rotation. 

b. the motion of c-6 and C-7 is isotropic with the sugar ring as evidenced by 

the essentially identical T1 values with those of the pyranose methine carbons (no 

free rotation around the c-6/c-7 axis).This rigidity was noted earlier (4),(5) . 

C. the pyrrolidine ring is characteriaed by an increased mobility with respect 

to the sugar q oiety;NTl values are almost tuice higher for the five-membered ring than 

for the six-membered ring (N is the number of the directly bonded hydrogens).The NT1 

value for C-2' ih markedly lower than the average NT1 value for the pyrrolidine ring 

suggesting that C-2' is on a preferred axis of rotation t9)_ 

d. considerable free rotation is experienced by the methyl groups (9) (C-methyl 

N-methyl and S-methyl) and the C-4' side chain carbon&NT1 (CH3 or C-4' side chain 

carbons) ) NT1 (pyranose ring carbons 
> 

, pyrrolidine ring carbons, c-6 and C-7). 

The only major difference between the solution mobility of lincomycineHC1 8 and 

clindamycinaHC1 11 is shown by the shorter T - 1 values measured for the chlorine con- 
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taining compound.This difference may be aa?ociated with the presence of the heavy chlo- 

rine atom. 

AB the relaxation behaviour of the two compounds.sxamined ie similar in all other 

respects, this is widenae for the previously proposed (4) conformational eiailarity 

of lincomycin and clindamycin.The chemical shift data of the Table indicates also the 

conformational identity of lincomycin*HCl 2 and clindamycinoHC1 &&. 

Carbon-15 apin-lattice rela- 

xation time8 (8ec) for linco- 

myoinrHC1 9 and in bra&eta 

for olindamycineHC1 2. 

&ii. O.u~0*34) 

.0.48 
(0.37) #.42m*2l) 

Figure 1. 0 H 

0.62f0401 .!.!Y ,..,,,’ -4 
1.7 (II) 
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