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61. Hydrazide as a Carboxyl Protecting Group 
Deprotection by Acidolysis 

by Jorg Schnyderl) and Max Rottenberg 
I'flanzcnphysiologisches Institut, :\ltr*nlxr:rgrain 21, 3013 k m ,  Switzcrlanil 

and Laboratorium GH I), 3752 Wirnniis. Switzerland 

(23. XI[. 74) 

Summary. Elimination of the hydraxidc: group was sluclicd with tho moilel compounds 
N-liznzoyl-glycine liydrazide and N-benzoyl-r.-phcnq-lJaninc hyclrxzide, using phosphorus OXY- 

chloride, hydrogen bromide or hydrogen chloridc in acctic acid, or GOO/, pcrchbic acid. 11 WRS 

found that treatment of N-benzoyl-L-phen?rlalaninc h ytlrazide with perchloric acid gave N-ben- 
zoyl-L-phenyIalanine in 100% yield and without raccrriisation. 

During an attempted synthesis of yhosplil~~ioirioscrine 11 I we found that trcat- 
ment of Z-Hse hydrazidc*) with POCl,/H,O [2] resultsd in dimination of the hydra- 
zide group and formation of the lactone, thus preventing phosphorylation. It wily 

thought that lactone ring formation [3] might be rcsponsible for the ready elimination. 
In order to tcst this hypothesis we studied the reaction with other hydrazides that 
could not f o m  a lactone. 

Previous workers havc already suggested or used liydrazides [44] as carboxyl 
protective groups. However, their methods of deprotcction are either accorripanied 
by side reactions or are troublesome in thc isolation stage. We now dcscribc a method 
that is free from these drawbacks. 

Using either Bz-Gly hydrazide (I) or Bn- ISic liyclrazidc (111) as model co~npou~idu, 
and POCl,/H,O; HBr or HCl/AcOH, and HCIO, ;is acidolytic rcagents we tested the 
deprotection both qualitatively and quantitativcl y . 

With tho three reagents, YOCl,/H,O, €ICl/AcOII, and HRrlAcOH, climinstion of 
liydrazine went to no more than 94% completion, and was accompanied by partial 
or total racemisation of Bz-Phe. With HClO,, on thc other hand, cleavage of the hy- 

l) 

2) 

Taken in part from the Doctoral Dissertation to be subinittcd by J. Sohnyder. Present address : 
Research Institute, Wands* SA.. 3001. Rern, Switzerland. 
Standard abbreviations [12] are used for aminn acids and protecting groups. I n  addition, 
Hse stands for hornoserine. 
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drazidc was quantitative, and the product Rz-Phe was optically pure, although this 
compound is known to be highly susceptible to racemisation. 

Using this simple deprotection method, hydrazides might become useful as blocked 
carboxyl derivatives of simple carboxylic acids such as N-acyl amino acids. Whether 
this technique will be suitable for manipulation of higher peptides remains to be 
investigated. 

Experimental Part 
General : Sec [l]. 
N-Renzoylglycine methyl cster was prepared according to [7]. M.p. 77-79" (Lit. [7], 111.p. 83'). 

Syntheses of model compounds. - X-B~nsoyZ glJiCinC hydrazide (I) .  1.93 g (10 mmol) 
Hz-Gly-OMe in 10 ml MeOH was treated in portions of 0.1 nil with a total of 1.14 ml (24 mmol) 
hydrazinc hydrate and stirrcd a t  room tcmpcrature for 6 h .  After addition of 10 ml ether the 
crystals were collected and dricd: I .72 g ( 8 8 ~ ~ ) .  After recrystallization from EtOH/ether the 
product had n1.p. 159.5 -160.5" (Lit. [S] m.p. 162.5'). Rf 0.01 (A). 0.09 (C), 0.88 (E). - NMR. 
(d,-DMSO): 3.43 (br/ZII */-NNH,) ; 3.9 ( d / 2 H  */-X-CH2-CO-) ; 7.8 (m/SH/-Ph) ; 8.4 ( t /br /  
IH/-XH-C-); 8.X (.c/lH/-r\T?rTH-j. 
C,HIIN,O, (193.2) Calc. C 55.95 H 5.74 N 21.7576 Found C 55.76 H 5.97 N 22.03% 

i\;-Benzoyl-L-phenylalalzine methyl ester (11). 'lo 2.16 g ( I  0 mmol) L-Phe-OMe suspended in 
20 ml H,O and 2.3 nil (20 mmol) N-methylmorpholine a t  0' was added dropwise 1.6 ml (10 mmol) 
bcnzoyl chloride. Stirring was continued for 30 min at OC,  and then overnight a t  room temperature. 
The crystalline precipitate was collected and dried : 2.72 g (963;). Recrystallized from ether/ 
hexane. M.p. 78.5-80" (Tit. [8], m.p. 83.6 84.6"). [XI: = + 25.09" and lu]& = + 30.70" (c 2 0.57, 
rlioxane) (Lit. [9] [wig = $24.22" and [ ~ l &  = 28.79'). Rf 0.72 (-I), 0.77 (C),  0.95 (E). 

N-Be12zoyl-L-pBenyZuZ~~z~~~e hydrat ide  (111). Prepared from I1 and hydrazine as in 1. Yield 
97.2%. 3T.p. 190-191" ( l i t .  [lo: m.p. 193-198"). [XI: = -46.34" and [ C Z ] ; ~ ,  = -55.64" (c = 1.51, 
DRIF) (Lit. [lo] [a]g 7 -45.8"). Kf 0.05 (A),  0.24 (C),  0.91 (E). IIydrazine equivalent (Lit. [ l l ] ) .  
Calc. 283.31 mg/mcq, found 284.99 mg/meq. - XMK. (d,-L)MSO) : 3.1 (d/ZH/-CH,-PH) ; 3.43 
and 4.25 (br/2H */-NNH,); 4.75 ( q / l H  */--N-CH-) ; 7.6 (m/5H/-CO-Ph and 5H/--C--Ph); 
8.3 (d/lH/-SH-C-); 9.05 (s/br/lH/-HNN-). 
C,,H,,Y,O, (283.32) Calc. C 67.82 H 6.05 N 14.83% Found C 67.76 I1 5.97 N 14.9524 

Cleavage of hydrazide. - 1. Quarhtaiive test. For each analytical run ca. 15 mg of 111 was 
cooled in an ice-bath and treated with 0.2 ml 60% HClO,. It was then incubated at 40' in a 
stoppcred test tube for various lengths of time. The reaction mixture was transferred with EtOH/ 
H,O 1 : 1 into a 50 nil volumetric flask, and 50 pl  aliquots were taken for estimation of hyclrazine 
as in [11J. See tablc. 

Cleavage y i e l d s  of hydrazine at dijferent times 

mg 111 h Absorbance nmol calc. iimol found yo cleavage 
~~ 

13.45 
14.4 
13.6 

15.80 
15.05 
14.00 
14.40 

112 
1 
2 
24 
24 
24 
24 

~~ - 

0.04 
0.105 
0.188 

0.730 
0.690 
0.623 
0.644 

~~ 

47.5 
50.8 
48.0 
55.77 
53.12 
49.41 
50.83 

~~ 

4.2 
9.0 

15.3 

56.72 
53.66 
48.55 
50.15 

~ 

8.84 
17.72 
31.88 

101.7 
101.02 
98.26 
98.66 

Average 99.91 

2. Preparative run. 283.6 mg (1 mmol) 111 was mixed in an  ice-bath with 5 in1 60% HClO,- 
solution in 0.5 ml portions. After 1 day incubation a t  48" the mixture was cooled in an ice-bath 

* 
~- - 

Signals overlap; integral approximativcly only. 
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while a large excc:ss of H,O was acldcd. 'l'hc solution was cxtrnctctl with EtOAc to ecparete the 
liberated organic acid which was furthcr purific:d by taking it up in ZM KIICO,. acidifying, ant1 
again extracting with EtOAc. This solution was washcd with 11,O until neutral, dried (Na,SO,), 
and filtercd. After cvaporation of the rrolvcnt the rcsidue was crystallized from EtOH/H,O, giving 
analytically pure Rx-L-Phc, 227 mg (84%). M.p. 134-134.5" (Lit. r9J m.p. 142-143"). [a# = 
+ 37.Y6O and [a]::, -- +45.92" (c = 1.6, dioxanc) (Tit. [9] [a]E :- i-38.74' and [ti]& i +45.73"). 

CIbH,NO, (269.2) Calc. C 71.36 H 5.61 N 5.20"/6 l'ound C 71.52 H 5.75 N 5.200/, 
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62. A Chemical Study of Burley Tobacco Flavour (Nicotiona 
tobacum L.) V. Identification and Synthesis of the Novel Terpenoid 

Alkaloids 1,3,6,6 -petramethyl-5,6,7,8 - tetrahydro-isoquinolin-&one 
and 3,6,6@rirnethyl-5,6-dihydro-7H-2-pyrindin-7-one l)z) 

by Edouard Demole arid CBcile Demole 
Fivmenich SA,  Rescarch Laboratory, 1211 Gcncva 8 

(20. XIT. 74) 

Summrcry. GLC. allowed the isolation of 1,3,6, G-tetranicthyl-5,6,7,8-tetrahydr~-isoquinoliri- 
&one ( A )  and 3,6,6-trimethyl-5. B-dihydro-7H-2-pyrintlin-7-one (.n) from Burley tobacco con- 
densate (about 0.1 yo each). Thc structurcs ant1 syntheses of thesc novel tc:rpenoid alkaloids arc 
dcscribed, and a possiblc way for their formation in tobacco is suggcsted. 

The ncw compounds A and D were isolatedS) by subjecting subfractions HZ-PN-j 
and B3-YN-i from BwZey tobacco candensatc to GLC. separations '). The former sub- 
fraction was found to contain 3.21% of D, the latter 0.37% of D and 1.52% of A, 
- 
I) 
a) 

a) 
4, 

For the 4th publication of this scries see Ll]. 
Part of this work was included in a paper prcsuntc:d by E. 11. at tho VIth International 
Congress nf Essential Oils (San Francisco, Calif., Scpt. 8-12. 1.974). 
Wc thank Mr. D .  Berthet for this isolation work. 
Burley tobacco condensatc and subfraction UZ-PN-] wwc obtaincd and investigated as 
prcviously describcd [2]. Compound D was eh~tcd betwccn 1,5,5-trim~thyl-3-oxabicyclo- 
[4.3.0]nonan-3-onc and nicotyrine on Carhowax at 220" (see Scheme 73 in paper [Z]). Thc 
preparation and study of subfraction B3-PN-i will bc described in a future papcr. 




