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The nucleoside Q is found in the first position of the anticodon of Escherichia coli tRNATyr,

Hi A A
tRNA S eRNATST, and tRNATSPY

As reported in the previous paper,2 extensive analysis of
mass and 'H nmr spectra has disclosed that its structure (I) is very unique in having a 4,5-di
hydroxycyclopent-l-en-3-ylaminomethyl group at position 7 of 7-deazaguancsine. Although all
of the chemical shifts and coupling constants of the protons were analyzed, assignment of
stereochemistry of the substituents on the side chain was not possible since coupling constant
in five-membered rings cannot be unambiguously used for assignment of the configurations.?®

It was suggested that the vicinal diol in the side chain has a cis configuration since Q gave
a bis-O-isopropylidene derivative? and was cleaved rapidly with periodate (vide infra).
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To unambiguously establish the stereochemistry of the side chain we synthesized 3,4-trans;
4,5-cis- (II) and 3,4-cis;4,5~cig-3~benzylamino-4,5~-dihydroxycyclopent-l-ene (III1) and their

'H nmr spectra were compared with that of Q. Although both isomers show vatterns very similar
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former has a configuration identical with that of the corresponding part of Q (Tables 1 and 2).
Thus, large differences in chemical shifts of H-3 and H-4 signals are observed between the
spectra of the cisjcis compound (III1) and Q (I), whereas the chemical shifts and coupling cons-—
tants of the trans;cis compound (II) and the corresponding values of Q are practically identical

Unexpectedly, as well as most of other vicinal coupling constants is identical to the

J
3,4

trans;cis (II) and cisjcis (III) isomers, and hence it cannot be used for diagnostic purposes.

Table 1. Chemical Shifts ( in ppm )
5, &, 8y 8, 8¢
Q (1) 6.11 6.29 4.29 4.39 4.70
transicis (I11)° 6.09 6.28 4.30° 4.40° 4.704
cisjcis (ITD)° 5.98 6.22 4.24 4.58 ?

a) Reported values in Ref. 2; measured in DZO (pD 7.0) at 220 MHz and analyzed by comparison
with a simulated spectrum. The signal of int. Me4N+Cl_ is taken as 3.20 ppm. The
spectrum is not changed between pD 3 and 7.

+ -
b) Measured in D20 (pD ca 5) at 100 MHz; the signal of int. Me,N Cl1 is taken as 3.20 ppm

4

{actually Me N+Cl_ shows a signal at 3,16 ppm from int. 3-trimethylsilylpropionate~
2,2,3,3—d4).

c) These signals are overlapped with the —NCEzPh signal. Measurement was carried out using

4

~NCD2Ph derivative prepared from XIII and PhCDZBr; a triplet (J=5.2) corresponding to H-4
being observed clearly.
d) This signal is overlapped with the signal of water, but was observed by addition of tri-

fluoroacetic acid, which removed the signal of water downfield.

Table 2. Coupling Constants { in Hz )
2 I2.3 73,4 94,5 11,3 J1,5 12,5
Q (1) 6.5 2.5 5.2 5.2 ca 0.6 1.5 1.7
transjcis (IL) 6.5 2.5 5,28 5.2 ca 0.5 1.6 1.8
cis;cis  (III) 6.52 2.5% 5.22 5,22 1.32 2.1% 1.82

a) Confirmed by spin decoupling technique.
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A large change in chemical shifts in the "M nmr spectrum of Q has been observed with increas-~
ing pD from 7 to 11, because of the presence of an amino group. Comparison of the chemical

shifts of Q and the synthetic compounds measured at above pD 11 also indicates the structural

similarity between the trans;cis isomer (II) and Q.

Table 3. Chemical Shifts at pD above 11
Gl 62 63 64 65
0 (? 6.01 5.98 3.78 4.02 4,65
trans;cis (II) 6.00 6.00 3.78 4,02 4,64
ciszeis  (III) 5.90 5.90 3.68 4.40 ?

a) Reported values in Ref. 2.

Periodate oxidation of Q (2 mol. NalO

been suggested as (IV) from the analysis of its mass and uv spectra.

two synthetic isomers,
confirmed by nmr."

(IV) contains the pyrrole-2-aldehyde chromophore.

4 2 min at r.t.) gave a compound whose structure has

2 Similar treatment of the

(II) and (III), gave the expected product (V), the structure of which was

Comparison of the uv spectra of (IV) and (V) supports the conclusion that

OH
OH HIO // \\
4 N CHO
HN H J
~
iHZ 2 \ R
R (IV) R= 7-deazaguanosine
(V) R= Ph

Synthesis of the two isomers was carried out according to the scheme shown below.®

i) NaOMe ::><(:/
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(VI)® X=H, Y=Br ........ (VIII) X=Ng, Y=H ........... (X) X=Ng, Y=H ........
(VII)® X=Br, Y=H ........ (1X) X=H, ¥=Ng ... (XI) X=H, Y=Ng ...
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(XII) X=NH,, Y=H ......... (XIV) X=NHCH,Ph, Y=H ........ (III) X=NHCH,Ph, Y=H
2 2 2
(XIII) X=H, Y=NH, .l (Xv) X=H, Y=NHCH2Ph ........ (I1) X=H, Y=NHCH2Ph

Assignment of the configurations was done as follows: Reduction of the trans-azidodiben-
zoate (IX) with CrCl2 followed by acetylation gave the normal product (XVI), whereas the cis
isomer (VIII) gave a product (XVIII) in which a benzoyl group was migrated intramolecularly to
the amino group. These products were further characterized by transforming them to the corres-
ponding amidoacetonides, (XVII) and (XIX). These results confirm the stereochemistry of the

final products, (II) and (III), unambiguously.

>

Bz Bz Bz Ac
NHBz NHBz

NHAC NHAC
(xv1) (XVII) (XVIII) (XIX)

Determination of absolute configuration of the side chain in Q is under investigation.
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